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Abstract

Computer systems are part of almost every aspect in our life. They are not only present in the

form of the general-purpose desktop computing systems, but far more often they are hidden

in the form of embedded real-time systems. These systems are often small and have very strict

resource constraints. Therefore, application and the underlying real-time operating system are

shipped as a single unit. Because of this tight coupling, the operating system can be tailored

precisely to the needs of the application.

In the automotive industry, the OSEK standard has emerged to build embedded systems. This

standard requires preconfiguration of the required system resources to allow a static tailoring

process. Until now, tailoring an OSEK system utilizes only the knowledge about the operating-

system objects, like tasks and alarms, but no knowledge about the inner structure of the application

and its interaction with the operating system is used.

In this work, the approach of the global control-flow graph is introduced for OSEK-like

operating systems. The global control-flow graph expresses all possible system transitions between

the tasks the application consists of. It can be calculated by a data-flow analysis on the control-flow

graph of the application or by enumerating all possible system states.

The in-depth application knowledge is used not only to tailor the operating system to the

static requirements of the application, but also to generate the kernel code exactly towards

the dynamic behavior of the application. Furthermore, the application knowledge allows the

generation of application specific software-based measures against transient hardware-faults.

The approach is integrated into dOSEK, a dependable OSEK implementation, and the resulting

real-time systems are evaluated in several dimensions: code size, kernel run time, and rate of

silent data corruptions. As a result, a dOSEK instance was constructed that uses 49.03 percent

less flash memory for code and has a 42.59 percent lower run time. The applied dependability

measures reduced the silent data corruption rate by 34.84 percent compared to the best, until

now, available dOSEK.
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Kurzfassung

Computer Systeme berühren beinahe jeden Teil unserer alltäglichen Erfahrung. Sie sind nicht nur

in der Form von Allzweckrechensystemen gegenwärtig, sondern viel häufiger in der Form von

eingebetteten Echtzeitsystemen anzutreffen. Diese Systeme sind meistens klein und stark limitiert

in ihrem Ressourcenverbrauch. Aus diesem Grund werden Anwendung und das darunterliegende

Betriebssystem als eine Einheit ausgeliefert. Wegen dieser engen Kopplung ist es möglich das

Betriebssystem präziese an die Anforderungen der Anwendung anzupassen.

In der Automobilindustrie hat sich der OSEK Betriebssystemstandard etabliert um einge-

bettete Systeme zu konstruieren. Dieser Standard verlangt vom Anwendungsentwickler eine

statische Vorkonfiguration, in der alle benötigten Systemobjekte, wie Ausführungsstränge und

Alarme, aufgeführt sind. Diese Vorkonfiguration erlaubt einen statischen Anpassungsprozess des

Betriebssystems vor der Laufzeit. Bis jetzt wird in diesem Anpassungsprozess nur diese Objektin-

formationen verwendet um Datenstrukturen statisch zu erzeugen; Informationen über die innere

Struktur der Anwendung und deren Interaktionsmuster mit dem Betriebssystem werden nicht

ausgenützt.

In dieser Arbeit wird der Ansatz des Globalen Kontrollflussgraphen für OSEK-ähnliche Be-

triebssysteme einegeführt. Dieser Globale Kontrollflussgraph drückt alle möglichen Systemtran-

sitionen zwischen den verschiedenen Ausführungssträngen aus. Berechnet wird der Globale

Kontrollflussgraph entweder durch eine Datenflussanalyse auf den Kontrollflussgraphen der

Ausführungsstränge oder durch eine vollständige Aufzählung der möglichen Systemzustände.

Das tiefgehende Anwendungswissen kann nicht nur für die Anpassung des Betriebssystems

an die statischen Anforderungen verwendet werden, sondern auch um einen Betriebssystemkern

zu konstruieren, der auf das dynamische Verhalten der Anwendung hin angepasst ist. Deswei-

teren erlaubt das Anwendungswissen die Erzeugung von spezialisierten Software-basierten

Härtungsmaßnahmen gegen flüchtige Hardwarefehlfunktionen.

Der präsentierte Ansatz wurde in dOSEK, eine verlässliche OSEK Implementierung, eingebaut

und die resultierenden Echtzeitsysteme auf verschiedene Aspekte hin untersucht: Programmgröße,

Kernlaufzeit und die Rate der stillen Datenbeschädigungen. Als Resultat wurde eine dOSEK Instanz

konstruiert, die 49.03 Prozent weniger Programmspeicher benötigt und eine 42.59 Prozent

geringere Kernlaufzeit aufweist. Gegenüber dem bisher besten verfügbaren dOSEK, verbesserten

die angewendeten Härtungsmaßnahmen die Rate der stillen Datenbeschädigungen um 34.84

Prozent.
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Chapter 1

Introduction

Embedding computer systems into almost every aspect of our life is one of the main characteristic

of the technological advancement at the beginning of the 21st century. General-purpose computer

systems are not only the main component of mobile systems, which get a lot of attention in the

general public, but they also control most of our industrial production lines and our automotive

vehicles. Here, special properties are required from the systems. They not only have to fulfill real-

time requirements, but they should also fit onto small and cheap devices, while being resilient to

unforeseen environmental influences. Therefore, we use specialized real-time operating systems

to orchestrate different processes within a single real-time application.

These real-time operating systems are tightly coupled to the applications they control. The

software for most real-time systems is shipped as a single software package that includes as

well the operating system as the application. This tight coupling opens a possibility for the

systems engineer: When the application on top of the operating system never changes, we can

tailor the operation as closely to the application as possible. With this tailoring process, various

non-functional properties as code size, run time, and memory consumption can be optimized to

fit the bare minimum of the application’s requirements. But for this tailoring process, detailed

knowledge about the application has to be available.

In the automotive industry, a standard for operating systems emerged: the OSEK [37] standard.

In the first place, OSEK is intended to ease the interaction between various component vendors

in the automotive industry. But OSEK is also a standard for static operating systems. In static

operating systems, all kernel objects (i.e., tasks, alarms, and interrupts) have to be declared

beforehand in a system specification file. Therefore, the number and the static characteristics of

these objects is known at compile time. The application knowledge described in the specification

file can be used to drive an operating-system generator. It is best practice in the OSEK world

to allocate and initialize the system objects statically into arrays and to link a generic OSEK

implementation against it.

The application knowledge in the specification file is very coarse grained. Only the existence

of tasks and some static configuration data, like static priority and preemptability of the task,

are denoted there. Therefore, the tailoring process has to remain on that level of abstraction.

Lohmann et al. [29] showed with their OSEK implementation CiAO the potential of static tailoring

in the OSEK world due to manual configuration. They tailored the operating system as closely to

the static requirements of the application as possible. The CiAO operating-system family exposes

configuration switches for interrupt synchronization, memory protection, a highly modular IP

stack [9], and many more. But all those switches turn on or off whole components or aspects of

1



1 Introduction 2

components for the whole application. So the tailoring is close to the application as a whole, but

it is not close to distinct points within the application.

This thesis wants to extend the amount of in-depth application knowledge that can be used

in the system-tailoring process. Not only the superficial application knowledge that is denoted

in the specification file of an OSEK system should be used, but also the interaction between

the application logic and the operating system is to be taken into account. This interaction is

analyzed across kernel activation borders and the control-flow graph of all tasks in the system is

combined in a global control-flow graph.

The in-depth application knowledge can be used to optimize the whole real-time system

towards different non functional properties. One non functional property, which gained more

and more attention in the recent years, is the resilience against soft errors. The developments

in the fabrication of processors, like shrinking structure sizes and lower operating voltages, did

not only enable the design of complex real-time systems with high computation requirements,

but made the hardware more susceptible to transient hardware faults [13, 11]. Single bits in

memory or the processor registers are more likely to be flipped by a cosmic particle or radiation.

These soft errors can be mitigated by expensive hardware measures, like lock-step processors or

ECC-checked memory [4, 55], but also software-based measures [10, 18] can be applied. With

the in-depth application knowledge at hand, various software-based dependability aspects, which

exploit the application’s structure, can be introduced into the real-time system.

The focus of this thesis is the real-time operating system. Many software-based measures to

mitigating the effect of soft-errors demand a reliable computing base [16] in form of an operating

system that either detects a soft error or makes it a benign fault, but it should never fail silently.

Since prior work showed that the static design of OSEK inherits a lower vulnerability towards soft-

errors [20], the operating system standard is a good starting point for constructing this reliable

computing base. With wise design decisions and arithmetic encoding, the dOSEK operating

system [19, 31] already provides a four orders of magnitude lower silent-data-corruption rate

than a off-the-shelve OSEK. But this resilience has a high cost in terms of code size and run-time

overhead. But not only can the in-depth application knowledge be used to ease this overhead,

but it can also be utilized to apply further software-based measures.

The rest of this thesis is structured as following: In Chapter 2 the fundamental methods and

the prior work are presented; Chapter 3 explains the methods that are used for gathering the

application knowledge in depth; Chapter 4 shows three different methods how the knowledge

can be exploited to optimize different non functional properties of the system; The evaluation

for different benchmarks scenarios is done in Chapter 5. The thesis closes with a wider overview

of the related work (Chapter 6), a brief discussion of possible future work (Chapter 7), and the

conclusion (Chapter 8).



Chapter 2

Fundamentals

In this chapter, I will present the essential concepts and standards for this thesis. They are

well-known from the literature, and I will only discuss them as detailed as it is necessary to

understand this work. For a more elaborated discussion on those topics please consult the

referenced publications. First, the OSEK operating system standard is revisited. OSEK defines

the construction rules for the real-time systems, that are analyzed in this work. Afterwards I will

reexamine the concepts used by Scheler [44] to abstract and manipulate the real-time system

architecture. Especially the notion of control flow graphs (CFGs) and atomic basic blocks (ABBs)

are of special interest for this work.

2.1 The OSEK/VDX Operating System Standard

The OSEK/VDX1 operating system specification was developed by the automotive industry,

aiming for an “open-ended architecture” for control units in vehicles [37, p. 2]. This open-

ended architecture allows the easy integration of components built by different vendors into

one control unit. The OSEK specification defines not only an API (OSEK-OS) for a single-core

real-time operating system (RTOS), but also a inter-process communication interface (OSEK-

COM [39]) and network management for a distributed system (OSEK-NM [40]). In addition

to the event-triggered OSEK-OS, also an additional specification for a time-triggered real-time

operating-system, that runs on top of OSEK-OS is defined (OSEK-TIME [41]). For this work, only

the basic operating system specification OSEK-OS is of interest, and I will refer to it from now on

only as OSEK.

The main concept of OSEK is the notion of a task. A task is one flow of execution that is

managed by the operating system. At various points the operating system can preempt the

current task execution and start or resume another task flow. Since OSEK is a real-time operating

system (RTOS), more stringent rules for tasks are applied to get deterministic and predictable

behavior. Each task has a static priority and a defined entry point, which cannot be changed at

run time. Tasks are in one of three states: RUNNING, READY or SUSPENDED.

The transition model for task states is depicted in Figure 2.1. A task is activated by an

external event or by another task with an explicit system call. It is started and preempted by

the system scheduler and cannot be terminated by any other entity than itself. The scheduling

rules for starting and terminating tasks are very strict. The operating system ensures that the

1OSEK - “‘Offene Systeme und deren Schnittstellen für die Elektronik im Kraftfahrzeug’” (open systems and their
interfaces for electronic in automobiles)

3
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Figure 2.1 – OSEK task state diagram ([37, Fig. 4.3])

highest-priority task, which is READY, is always started or resumed. When another task with a

higher priority becomes READY, the current the current (low-priority) task is preempted and will

be resumed when the higher priority task terminates. In short, at any given time the task with

the highest priority that can run, will run.

The external activation of tasks can be done by periodic or by non-periodic events; see Chapter

6 and 7 in Liu [27]. Periodic events are implemented by alarms and counters. Counters are

represented by a counter value that is incremented by the hardware and wraps around at a

preconfigured value. Each alarm is “wired” to one of these counters. Alarms are either in one-shot

mode or in recurring mode. When the counter reaches the alarm’s activation value, the is triggers

and activates the preconfigured alarm-action. Besides low-latency alarm-callbacks, the activation

of a task is a possible action.

OSEK handles non-periodic events [27, p. 40] in terms of interrupt requests (IRQs) that trigger

a user provided interrupt service routine (ISR). There are two different kinds of ISRs: ISR1s may

not use system calls and are very low-latency, since they do not have to be synchronized with the

operating system. ISR2s are synchronized with the kernel and can therefore use a limited set of

system calls. For example, an ISR2 can activate another task by using a system call. It is up to the

operating system developer, whether ISR2s can be preempted (like tasks) or be re-interrupted by

another ISR. As ISR1s do not interact with the operating system, they are of no further interest

for the system analysis undertaken here and the term ISR refers always to ISR2s.

Critical sections, which can be entered by different tasks, are managed with OSEK resources.

An OSEK resource has two states: it is either taken or free. If a task wants to enter the critical

section, it takes the resource. After the critical section, the task gives the resource back and the

resource is free again. When using critical regions in real-time systems, uncontrolled priority

inversions have to be prevented. Image a situation where a low-priority task is in a critical region

that is also used by a high-priority task. If the low-priority task is now preempted by a mid-priority

task, the resource cannot be released. If the high-priority task preempts the mid-priority task and

requests the resource, the operating system cannot fulfill the request since the resource is already

occupied by the preempted low-priority task. The described situation may lead to deadline-misses

or dead-lock situations, like it happened on the Pathfinder Mars Mission [23, 53].
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In order to prevent priority inversion, OSEK implements a stack-based priority ceiling proto-

col [45]: Each task has a dynamic priority, which is initialized with the static priority. When a

task acquires a resource, the its dynamic priority is increased immediately to the ceiling priority

of the resource. The ceiling priority of a resource is the highest static resource of all tasks that are

allowed to acquire the resource. The priority ceiling protocol prevents a mid-priority task from

preempting the task within the critical region, since the ceiling priority of the resource is the static

priority of the high-priority task. When a task releases a resource, the dynamic priority drops to

the highest ceiling priority of all resources occupied by the task or, if no resource is acquired,

to the task’s static priority. With the priority ceiling protocol (PCP), deadlocks and uncontrolled

priority inversion are prevented, which is highly desirable for real-time systems.

Producer-Consumer synchronization is done with events. For events the additional task state

WAITING is introduced. A task can wait for an event and transits into the waiting state. Waiting

tasks are not considered during scheduling, even when they have the highest priority. Every

other task (or an alarm) can release the event, which brings the waiting task back to the READY
state. The rescheduling takes places immediately, after the event was released.

1 TASK TaskA {
2 PRIORITY = 2;
3 AUTOSTART = TRUE;
4 RESOURCE = resource2;
5 }

Listing 1 – Example for an OIL declaration. TaskA is declared with static priority 2, it is
automatically set to READY when the operating system boots and can obtain the resource2

OSEK is designed with resource efficiency in mind. Therefore, it has some limitations unknown

from general-purpose operating systems. The system is preconfigured before the actual run-time.

In a domain specific language, the OSEK implementation language (OIL) [38], the developer

declares the system objects statically. The number of tasks and their static priorities are declared

as well as alarms, the alarm-actions, and ISRs. This system description allows static allocation of

system objects and their static configuration. It avoids dynamic memory management within the

operating system, and therefore increases the predictability of the system. Listing 1 shows an

excerpt of a system configuration written in OIL. TaskA is declared with a static priority of 2. The

declared task starts automatically, when the system is booted and TaskA is allowed to acquire

resource2. From this snippet we know that resource2 has at least a ceiling priority of 2.

Table 2.1 is an incomplete overview of the OSEK system calls, which the specification also

calls system services. System calls either get system objects, like task and alarm identifiers, or

integers, like counter values, as arguments.

OSEK is used on a wide range of target systems of various sizes. Hence not all features are

used by every application, OSEK defines four conformance classes. The basic conformance class

1 (BCC1) defines the most fundamental class. With BCC1 each priority can only contain one

task, every task can be activated only once and no events may be used (no WAITING state). This

conformance class, with some extensions regarding to resource usage, is the base for this thesis. I

aim for this conformance class, since it already allows the design of complex systems and contains

most of the problems to be discussed. At some point, hints are given how extend this work to

more advanced conformance classes.
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System Call Arguments Brief Description

ActivateTask TaskID The task TaskID is transferred from the SUSPENDED state into the
READY state

TerminateTask – This service causes the termination of the calling task. It is transferred
to the SUSPENDED state.

ChainTask TaskID Terminates the calling task, while it atomically activates the task
TaskID.

GetResource ResID Acquires the resource ResID, so that it enters the associated critical
region.

ReleaseResource ResID Leaves the critical region associated with the resource ResID. The
resource is free afterwards.

SetRelAlarm AlarmID, inc, cyc Winds up an alarm. After inc ticks have elapsed the alarm action
is triggered. If cyc is not zero, reoccurs afterwards every cycle ticks
(recurring mode), otherwise the alarm is only in single-mode.

CancelAlarm AlarmID Cancels the activated alarm AlarmID.
EnableAllInterrupts – Disables all interrupts for which the hardware supports disabling.
EnableAllInterrupts – Restores the regcognition status of all interrupts that were disabled

by SuspendAllInterrupts.

Table 2.1 – OSEK System Call Overview. The system calls (system services) are described
in [37, Chapter 13].

2.2 Atomic Basic Blocks: Abstracting Real-Time Systems

In his dissertation, Scheler [44] describes real-time systems at an abstract level. A real-time

system is closely connected to its environment. This connection is expressed in terms of measuring

the physical world, computing values and using the calculated values to manipulate the physical

world. The notion of time and a timely behavior is of distinguished importance for a real-time

system. This interleaved connection of the real-time system and the physical world calls Scheler

the “external-view of a real-time system” [44, p. 21]. This external view is expressed in terms

of events, tasks and deadlines and has to be implemented by the real-time engineer. Scheler

calls this technical implementation, which fits the external view, the internal-view of a real-time

system [44, p. 23].
The internal-view is mainly defined by the real-time system-architecture (RTSA). In industry

two main RTSAs developed [44, Section 3.4.1][27, p. 60f]: event-triggered real-time systems and

time-triggered real-time systems. Event-triggered systems release jobs upon external events, which

can fire at any given time. The real-time operating system’s job is to execute jobs in such a way,

that they meet their deadlines. Whether the jobs meet their deadlines in any given situation,

has to be proven by a schedulability analysis. The dynamic nature of event-triggered real-time

systems is more intuitive to developers; therefore these systems are considered easier in their

construction. But their timely behavior is harder to prove [27, p. 72].
The other RTSA is the time-triggered architecture. In a time-triggered system, every action is

controlled by a timetable. The entries in the timetable are executed sequentially with a fixed

time delay. A hardware timer is used to trigger the next action the timetable defines. If the last

entry is finished, the execution cycle starts again at the first table entry. Therefore these systems

are strictly periodic. This strict periodicality make time-triggered systems easier to verify, but the

construction of timing tables is a difficult and error-prone task, when done manually.

Therefore, Scheler identifies common structures, used in both paradigms, and aims for an

automatic translation of the RTSA. This allows the real-time engineer to write an event-triggered

system and translate it automatically to a time-triggered system. The main abstraction Scheler

uses is the atomic basic block dependency graph.

Scheler borrows concepts that are commonly used in compiler technology. Therefore it is

useful to take first a look at these concepts and to investigate on their descriptive strengths for
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the RTSA afterwards. Compilers use the representation of a program as control flow graph (CFG)

consisting of basic blocks (BBs). Aho, Sethi, and Ullman [1, p. 528] define a basic block like this:

Definition 1 (Basic Block). A basic block is a sequence of consecutive statements in which flow of

control enters at the beginning and leaves at the end without halt or possibility of branching except

at the end.

Basic blocks are identified by their leaders. For a function, statements are marked as leaders,

if they follow a branch statement or are target of a branch statement. The first statement of a

function is always a leader. A BB consists of a leader and all following non-leader statements up

to, but not including, the next leader or the end of the function [1, p. 529].
Within a basic block, the flow of control progresses linearly. The basic blocks can be connected

in a directed graph. There, edges are drawn from a source block to a target block, iff the execution

flow can proceed from the last instruction of the source block to the first instruction of the target

block. This directed graph is called the control flow graph (CFG) and it subsumes all possible

execution paths. Normally, the CFGs are constructed for single functions, therefore they have an

entry basic block and an exit basic block. Whether function call statements, which transfer the

control to the CFG of another function, are leader statements or not is implementation specific.

For global (whole-program) optimizations an inter-procedural control flow graph (ICFG) is

constructed. The CFGs of all functions in a program are mangled into one directed graph. A

basic block containing a function call is connected to the entry block of the called function. From

the exit block of the called function an edge is drawn to the basic block containing the statement

following the original call statement. This may be the same block as the calling basic blocks or

one of its direct successors [46].
Scheler identifies the concept of atomic basic blocks (ABBs) as an abstraction for the RTSA.

ABBs are similar to basic blocks, but have a whole-system view. In the internal-view, tasks are

dependent on each other. Dependencies can be either directed or undirected. Directed depen-

dencies model that some action has the be completed before another one can start, for example

one task sets another task ready. Undirected dependencies express that two actions exclude each

other on the timeline: critical sections. To gain a fine granularity for these dependencies, the

system is divided into ABBs, which are connected in an ABB dependency graph. Scheler uses the

following rules to identify ABBs [44, p. 45]:

1. ABBs include one or more basic blocks of a function, that are a connected component of

the function’s CFG. An ABB is a control flow region.

2. Every ABB has one definite entry basic block; the ABB can only be entered via this block.

Analogues, every ABB has one definite exit basic block; the ABB can only be left via this

block. An ABB is a single-entry single-exit region.

3. ABBs reach from the end of the last ABB to the next ABB endpoint. Endpoints are sources

or targets of system dependencies, for example system calls.

4. If an ABB endpoint is contained within a basic block, then the block is split up at the

ABB-endpoint.

The main drawback of the dependency graph, discussed by Scheler, is that its construction is

flow-insensitive. The fact that the application logic may prohibit a dependency at one point is

not taken into account. For a more detailed discussion of ABBs and the ABB dependency graph
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please refer to Scheler [44]. To give a practical example, I will briefly sketch the ABB and graph

construction phases for an event-triggered real-time system, implemented with OSEK:

1 TASK(SerialByte) {
2 unsigned char received = getByte();
3 message_add(received);
4

5 if (message_isComplete()) {
6 ActivateTask(MsgHandler):
7 }
8 TerminateTask();
9 }

10

11 TASK(MsgHandler) {
12 message_process();
13 TerminateTask();
14 }

Listing 2 – Example OSEK application. The SerialByte task receives a byte and adds it to
a message buffer. If the message is complete, the message processing task MsgHandler is
activated.

Listing 2 is the source code listing of an OSEK system. It resembles a simple serial-message

receiver. The SerialByte task is activated (not shown) when a new byte is received. The task

adds the byte to a message handling subsystem. If this subsystem signals that a message is

complete, another task (MsgHandler) is activated. The MsgHandler task processes the message

and terminates itself afterwards.

The ABB dependency graph is constructed from the task’s CFGs (Figure 2.2a). The ActivateTask
system call, which is an ABB endpoint, is located within BB2. As the fourth rule of ABB construc-

tion implies, this basic block is split into two basic blocks. Each basic block is then wrapped into

an ABB (Figure 2.2b). System calls insert inter-task dependencies: ABB4 can only be executed

when MsgHandler is activated, therefore an dependency from ABB2a is drawn (Figure 2.2c).

The dependency graph can be used to translate the event-triggered real-time system into a

time-triggered one.

Another important part of this translation process is the system model introduced and used

by Scheler. The system model is a description of the external-view of the real-time system. The

real-time system engineer annotates events, deadlines and tasks. Scheler distinguishes between

tasks, that are part of the external-view, and subtasks, which are the implementation detail of

the internal-view.

Definition 2 (Task). In a real-time system, tasks contain all forms of actions to be done, when an

event occurs. Tasks are part of the external-view of a real-time system.

Each task is connected to an event, which releases it and issues a new job. The implementation

then arranges subtasks to achieve the job in the given time.

Definition 3 (Subtask). Subtasks incorporates the actual event handling. They are part of the

internal-view of a real-time system. Each task contains one or more subtasks and each task has at

least one root-subtask that is started when the event occurs.

OSEK does not use this terminology, but a different one. The OSEK term “task” maps to the

notion of a subtask, since it contains the actual event handling code. The notion of tasks is not
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(a) Control flow graphs for the system from Listing 2. The dashed line is the
logical result of the ActivateTask system call.
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(b) The BB with the system call is splitted into two ABBs. All other BBs are
converted only to one ABB.
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(c) Directed edges in the resulting dependency graph express the ABB execution
order.

Figure 2.2 – Construction of the ABB dependency graph.
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present in the OSEK specification. In order to not confuse you, I will use Scheler’s terminology

consistently for the rest of this work.

One important constraint in Scheler’s work, which is not explicitly mentioned, is that all

subtasks within a task must finish their execution, before the task’s event triggers again. This

limitation is tightly coupled to the system model, since there each event is assigned a minimal

inter-arrival time and each task is annotated with a deadline. Scheler’s dissertation also contains

a more detailed discussion of the system model [44, p. 50].

2.3 Summary

The OSEK operating system standard is used to build static real-time operating systems. Many

different system objects are described in the standard. Subtask have a static priority, but can

change their dynamic priority at run-time by acquiring a resource. Using PCP, resources implement

critical sections without uncontrolled priority inversion. The scheduling is strictly priority driven

and rescheduling takes place immediately. Subtasks can be activated by other subtasks or interrupt

service routines (ISRs) with a system call. Additionally, alarms can be winded up and activate a

subtask on expiration. A consumer-producer situation can be implemented with events, which

are sent by a subtask, while another subtask waits on the event. All system objects have to be

declared in the OIL description at compile time, and can therefore be allocated statically by an

operating system generator.

Atomic basic blocks, presented by Scheler [44], abstract the real-time system architecture and

are used to translate an event-triggered real-time system into an time-triggered one. ABBs are

defined similar to basic blocks, which are well known from compiler technology. ABBs are a

fine-grained division of the subtask’s control flow graph (CFG) and contain one or more basic

blocks. The ABBs can be connected in a dependency graph, that expresses forced execution order

and critical sections. The external-view of the real-time system is annotated, in terms of tasks,

events and deadlines, by the real-time engineer in the system model.



Chapter 3

System Analysis

In Chapter 2, the OSEK operating system standard and the notion of ABBs were discussed. In this

chapter, I will give the methods used to analyze a real-time system, which consists of the real-time

operating system and the real-time application. The methods will be applied to applications that

conform to the OSEK standard. The OSEK standard is well-defined, easy to comprehend, and

has a strict scheduling semantic. Additionally is operating system interface quite small compared

to other standardized operating systems, like POSIX [42]. Therefore, it is a good choice for

analyzing the interaction between operating system and application.

The cross-kernel analysis takes the application behavior, in terms of application logic, as

well as the operating-system semantic into account. As a result, we get the global control flow

graph (GCFG) that describes the interaction at the operating-system interface in a flow-sensitive

fashion. First, I will present the semantic of the GCFG and what considerations led to its definition.

Afterwards, a model for describing the data structures and operations to represent the inner state

of an OSEK system are discussed. With this model at hand, I will present a set of transformations

that gather static application knowledge that is coupled to the ICFG. This static knowledge is

used by two alternative algorithms, which differ in complexity and preciseness, to construct the

GCFG. As a closing, additional information supplied by the application developer is integrated

into the analysis, so that the graph becomes more dense and more precise.

3.1 The Global Control Flow Graph

First I want differentiate the dependency graph that is used by Scheler [44, p. 55], and the venture

that is carried out in this thesis: The ABB dependency graph is explicitly flow-insensitive. In its

construction process no information about the context of an ABB is used. The flow information

is not utilized to avoid unnecessary dependencies and its integration is marked as a topic of

further research. For example, the dependency graph contains two edges when an ABB activates

another subtask. As well the other subtask’s entry ABB as the successor of the activating ABB are

dependent in their execution upon the calling ABB. In the GCFG, the execution can only proceed

in one of those blocks, since priority-driven scheduling is applied. The dependency graph also

contains no information where the execution should proceed after a subtask has terminated;

it does not include the interaction of tasks with ISRs. The GCFG, since it is a flow graph, does

explicitly include this information. Nevertheless, I do not aim for an better dependency graph,

but for a flow-sensitive description of the application’s interaction with the operating system.

11
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Nevertheless, the abstraction in terms of ABBs has proven to be the granularity of choice for

reasoning about a the inner structure of real-time systems.

The usage of control flow graphs in optimizing compilers is due to Frances E. Allen [3]2.

On a semantic level, control flow graphs express an execution order on the BBs. If a BB is the

predecessor of another BB, it is executed first and the exection flow continues in a successor. We

can abstract this observation in order to define the term control flow graph:

Definition 4 (Control flow graph). A control flow graph is a directed graph of work packages as

nodes with an unique root node. A execution path is a sequence of work packages starting at the

root node. The graph is the combination of all possible work-package execution paths.

These “work packages” are executed on a virtual machine (VM). I will use the term VM not in

the sense of full- or para-virtualized machines, but in a more abstract manner. Tanenbaum [48]
uses the term of a multi-level machine to describe a complex programming environment. This

multi-level machine is a hierarchy of stacked VMs that increasingly boost the abstraction level.

Each VM has a set of instructions as programming interface. It utilizes the programming interface

of the underlying VM to provide its own interface. Each VM is allowed to propagate parts of the

underlying interface as well as construct complex operations, which are made up from lower level

instructions. If an application developer codes a program for a high-level VM, the abstraction is

continuously lowered throughout the VM stack, while the program semantic is kept until a “real”

VM can execute the program.

The C programming language provides such a VM. Statements and expressions are its pro-

gramming interface. This programming language VM is lowered by a compiler to the underlying

VM, which is provided by the operating system. This OS-VM executes a machine program enriched

by OS-specific instructions: the system calls. One example of an OS-VM is “Linux/IA-32”. Most

of the instructions are directly interpreted by the underlying hardware (IA-32). But when the

execution comes to a special machine instruction (int 80), the OS (Linux) is activated and

partially interprets the system call. Linux itself runs on the bare-metal VM, defined by the IA-32

instruction set architecture and lowers the abstraction of the executed program on-the-fly to the

real hardware, in terms of pipeline operations and switching of transistors.

For the control flow graph, the executing VM decides, based on its internal state, after each

work package, which successor of the work package should be executed next. With this in mind,

I will describe a hierarchy of control-flow graphs and their VMs. These VMs are used to describe

the possible dynamic behavior of the real-time system on several levels:

The “function VM” and the CFG A function, like it is defined in the C programming language

and preserved during the compilation process, executes in its own VM. Each incarnation of

the function starts a new VM with new “virtual registers” (local variables) and executes the

instructions of the function in one of many strictly defined sequences. The control flow graph of

this VM subsumes all sequences of executed instructions. Therefore we can use single instructions,

which are also called minimal basic blocks, as work packages. Nevertheless, it is more common

and more appropriate to use the more coarse-grained normal/maximal basic blocks as work

packages. This function-local graph of basic blocks is the most common control-flow graph and

is therefore always abbreviated with CFG.

2Frances E. Allen was also the first woman awarded with the Turing Award in 2006.
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The “subtask VM” and the ICFG Each subtask is executed in its own VM. A time-sharing OS

virtualizes the real processor and provides each subtask with an “virtual processor”. Each subtask

has its own set of hardware registers and its own instruction pointer. This subtask VM is located

above the function VMs in the hierarchy. Most of the instructions, which are executed within

the subtask VM, are propagated to the currently running function VM. Nevertheless, when the

subtask VM executes a call or return instruction, the current function VM is exchanged. The

flow of control is transferred from one function VM to another one. The execution sequences of

the subtask VM is the combination of many interleaved function VM sequences. The subtask VM

is the execution engine for the inter-procedural control flow graph (ICFG).

The “system VM” and the GCFG Above the subtask VMs, the system VM is located. It is defined

by the operating system semantic and switches back and forth between the different subtask

VMs. The system VM distinguishes between normal basic blocks that only contain computations

and basic blocks that contain (only) system calls. The normal basic blocks (computation blocks)

are propagated to the current subtask VM and the system VM does not interfere. But when a

system call block should be executed, the system VM interprets it by itself. It manipulates its

internal state according to the system-call semantic and may switch the current subtask VM in

favor of another one. Therefore the execution sequence of the system VM is the combination of

the execution sequences of many subtask VMs. The global control flow graph (GCFG) connects

all basic blocks of the whole system to express all possible execution paths of the system VM.

Since ABBs enclose many basic blocks, but are a single-entry/single-exit region of the control

flow graph, we can use them as a drop in replacement for basic blocks in the definition. Even

whole function call hierarchies that contain no system call can be subsumed by a single ABB.

This partition of the flow graph reduces the number of nodes. Not only the analyses’ run time

benefit from this reduction of nodes, but it also sharpens the focus on the system behavior, since

unrelated application structures are hidden. From the ABB definition, we know that each ABB

contains at most one endpoint, in our case system calls. Therefore ABBs can be used for all three

control flow graph types as work package units. The trace of the system VM is a sequence of

ABBs.

Definition 5 (Global control-flow graph). The global control-flow graph of a system is a control-

flow graph. The work packages are atomic basic blocks that either contain normal computations

or a single system call. The execution paths subsumed in the graph express all possible execution

sequences of ABBs on the system VM.

For the example presented earlier, Figure 3.1 shows the execution sequences on different

hierarchy levels. Each row represents either a function VM, a subtask VM, or the system VM. The

time progresses with each column and an ABB execution can span more than one time step in

different VMs, since an ABB may subsume a whole function-call hierarchy.

There are a few interesting points in this sequence: At point 1 , an interrupt occurs and

activates the system VM. The interrupt releases a SerialByte job and the corresponding subtask

VM starts execution with ABB1. The subtask VM partial interprets ABB1 by handing the control

over to the function VM of the main subtask handler. Subsequently the subtask VM executes

different function VMs to achieve the work defined in ABB1. At point 2 , the Handler() function

VM issues a TerminateTask() system call in order finish its execution. The subtask VM cannot

handle this “instruction” and gives the control back to the system VM.
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message_process() · · · 4

Handler() · · · 4 5

subtask VM · · · 4 4 5

getByte() 1 · · · 1

message_add() 1 · · · 1

message_isComplete() 1 · · · 1

Handler() 1 1 1 3 · · · 1 1 1 2a 2b 3

subtask VM 1 1 1 1 1 1 3 · · · 1 1 1 1 1 1 2a 2b 3

system VM E 1 1 1 1 1 1 3 · · · E 1 1 1 1 1 1 2a 4 4 5 2b 3
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Figure 3.1 – Execution sequence for Listing 2. The different ABBs and their execution in
the different layers of virtual machines.

This sequence repeats itself for every received byte until the message is complete. The

sequence for a completed message is shown in the right half of the diagram. Until message is

complete, the execution sequence is the same for each received byte. When the branch indicates

a completed message, the function VM decides to execute ABB2a ( 3 ). The ActivateTask()
in ABB2a cannot be handled by the function VM and the subtask VM, and is therefore executed

on the system VM. As a result of the system call, MsgHandler is activated and immediately

scheduled, since it has a higher priority. At point 4 , the MsgHandler subtask VM terminates and

the SerialByte VM is resumed.

For a received byte, we observe two different possible execution sequences in the subtask

level for the SerialByte subtask VM:

1 3 1 2a 2b 3

On the system level, we get these execution sequences, while the second one is interleaved

with the exection of the MsgHandler subtask:

1 3 1 2a 4 5 2b 3

From these execution sequences, we can construct the GCFG for this system. In Figure 3.2

both the ICFG and the GCFG are depicted. At ABB2a, the ICFG proceeds to ABB2b, since a system

call looks synchronous to the subtask VM. But, as the GCFG reveals, the system call results in a

preemption in favor of MsgHandler.

This GCFG is only a partial one, since the activation of SerialByte is not depicted. In a

whole system GCFG, the root node is the starting point of the operating system. In case of OSEK

this is the call to the special system call StartOS().

Another important aspect for the GCFG semantic is the handling of interrupts. Interrupts

can occur at all times and cause a system-state manipulation through alarms and ISRs. They

result in edges within the GCFG, that cannot be extracted from the application’s CFG and ICFG

structure. In essence, a asynchronous activation results in a jump to the entry ABB of an interrupt

handler. These interrupt ABBs can either be fully included the GCFG or treated with a special

semantic. For this thesis, these blocks will be treated specially and excluded from the GCFG

(but not from the analysis). As system calls within ISRs manipulate the OS state synchronously,
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Figure 3.2 – ICFG/GCFG for OSEK Example Application. The flow graphs for Listing 2
express the execution order of all ABBs in the system on different levels.

asynchronous events can be summarized as transactions on the system state. This leads me to

the first limitation to put on the system semantic:

Limitation 1. System calls, interrupt service routines, and alarm activations cannot be interrupted.

They are transactions on the OS state and execute atomically.

The handling of ISRs and their interruptability is not defined by the OSEK standard and is

therefore implementation specific. For the OS, this limitation does not force necessarily a global

interrupt block, but it demands an atomic system call semantic. For ISRs this limitation forces an

interrupt lock during the ISR execution, which will increase the interrupt-service latency.

As a result of this limitation, interrupts can only occur in computation ABBs that are not

executed within an interrupt context. Since each external event is treated as an asynchronous

system call, this event results in an additional edge to an activated or resumed subtask.

Without this limitation, all computation blocks would have an edge to all ISR entry blocks,

and all ISR exit block would have an edge to all computation blocks. For doing useful data-flow

analyses on the whole system, the resulting GCFG would be useless.

3.2 Abstract Model of a RTOS

After each ABB, the system VM decides upon its internal state where the execution should

continue. The successors in the GCFG of an ABB are candidates for this decision. The system VM

decides which successor is to be selected. Therefore we have to determine the structure of the

internal state that is used for selecting the next ABB. In the implementation, this internal state

resides in the OS memory regions: the OS state. The application may not manipulate the OS

state directly, but only through explicit system calls. This can either be enforced by convention or,

like in desktop systems, by memory protection. The implementation’s OS state is represented in

this thesis by an abstract system state. This system state is not dependent on the implementation

but on the system specification.
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Function :: Arguments → Results

In order to give describe the system state, I will give you the function signatures of accessor

methods that operate on the state. I will use a notation that is similar to the one used by the

Haskell programming language. Words with capitial letters are scalar data types. Square brackets

indicate a list of a certain subtype. For example, [Subtask] indicates a list of subtask objects.

For the OSEK specification, the following system state accessors are used to describe the dynamic

state of an operating system:

• running_subtask :: State → Subtask
In every system state, one subtask is the currently running subtask. All interrupt service

routines and alarms are treated as subtasks for the system state.

• continuations :: (State, Subtask) → ABB
Each subtask has exactly one ABB that indicates which ABB is to be executed next. When

a subtask is suspended, the entry ABB of the subtask handler is to be executed next. For

preempted subtasks, this is the ABB to be executed after the subtask is resumed again.

• subtask_state :: (State, Subtask) → READY ‖ SUSPENDED
Each subtask is either READY or SUSPENDED. The RUNNING state is omitted, since running_-
subtask indicates the currently running subtask (VM), which must also be READY. In the

implementation, this part of the system state is usually implemented as the ready list.

• priority :: (State, Subtask) → Integer
Each subtask has a dynamic priority in each state. The scheduler selects from all READY
subtasks the one with the highest priority. The static priorities, which are the base for

the dynamic priorities, are defined in the OIL file, but can be remapped by the system

generator as long as the original priority order is preserved.

• isr_block :: State → Boolean
The application may block interrupts in OSEK, but there are many restrictions on the usage

of explicit interrupt control. In a later section, I will examine the interrupt block semantic

more closely.

• resource_taken :: (State, Resource) → Boolean
The application coordinates critical regions with resources. The occupation state of a

resource is part of the system state.

• running_abb :: State → ABB
This system state accessor is only derived from using running_subtask and continuations,

and is only a convenient shortcut. Since, for each system state, it is unambiguously which

ABB is currently executed, this accessor is well-defined:

running_abb(State) = continuations(State, running_subtask(State))

Each system state is coupled to a point in time. As a convention, the system states in this

thesis always represent the situation before an ABB is executed (see Figure 3.3). Each ABB does

a transformation (ABB_transformation()) on the system state and the system VM decides

afterwards upon the output state, which ABBs can be executed next. The ABB transformation is

determined by the ABB type. There are several classes of ABB types:
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Figure 3.3 – ABB_transform on the system state. A system state represents always the OS
state before an ABB is executed. The ABB transforms the input state and the system VM
decides upon the output which ABBs is executed next.

computation Most of the application is hidden within computation blocks. Computation blocks

can subsume complex algorithms, whole function-call hierarchies or only simple calcu-

lations, as long as the enclosed functionality does not interfere with the system state. A

computation-block transformation does only change the continuations for the currently

running subtask. In computation blocks interrupts can occur, if not blocked explicitly.

system calls This ABB type class contains several types that are defined by the system specifica-

tion. System calls are explicitly called by the application developer. The state-transformation

semantic of system calls is defined by the system specification. Examples for system calls

in OSEK are ActivateTask() or TerminateTask()

artificial system calls For modeling implicit system behavior some artificial system calls are

introduced. They can be part of the GCFG, but do not necessarily have a corresponding

piece of code in the application. Examples for artificial system calls are the IdleLoop, the

iret at the end of interrupt handlers, or a subtask’s kickoff call.

Artificial system calls are one part of the strategy to express system semantic within the

GCFG. Another is the unification of alarms and ISRs. Since alarms can trigger asynchronously

like ISRs, artificial ISRs are used to model the effect of an expired alarm. Alarms that activate

a subtask are modeled as an ISR with an enclosed ActivateTask() system call. Since ISRs

also are activated at some point, execute a few ABBs and terminate with an iret, they are also

unified with subtasks. ISRs (and alarms) are treated as subtasks with a high priority that cannot

be preempted by other subtasks (Limitation 1). With these semantic-maintaining unifications,

we have a system where all execution flows are expressed as single subtask VMs.

Until now, the described system state is a precise one. But during the analyses of a system,

it is not possible to have a precise picture of the system state at all points. For example when

a subtask is activated only in one branch of a conditional path, we do not know whether the

subtask is READY or SUSPENDED afterwards.

Definition 6 (Fuzzy System State). A system state is fuzzy, if one or more system-state accessors

cannot return an unambiguous answer.

Fuzzy system states are the key to express partial knowledge about the system at one point.

For most applications, we will not have perfect knowledge for all states at all points. But fuzzy

system states allow us to express the partial knowledge we have. Fuzziness is especially useful

for the ready list and for next ABB to be executed. Therefore, I extend the state-accessor methods

to reflect this fuzziness:
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• subtask_state :: (State, Subtask) → READY ‖ SUSPENDED ‖ FUZZY
If the activation state of a subtask is not known for sure, it is FUZZY. So when it comes to

scheduling, we have to assume, that the subtask may be READY.

• continuations :: (State, Subtask) → [ABB]
The continuations accessor does not only return a single ABB, but a list of possible successors.

The subtask may continue at any of the returned ABBs.

The system state, as the second central data structure besides the GCFG, may be extended

for various analyses with different data fields, depending on the analysis’ focus. One extension

that is used later on, is an artificial call stack that collects the function call history.

The target of the system analysis is not only the construction of the GCFG, but also the

extraction of a system state for every ABB. Both results are tightly coupled and have an over-

lapping semantic. Edges in the GCFG express decisions the system VM might make, while the

continuations are the possible decisions to choose from. In general, the less a system state is

fuzzy, the less edges are present in the GCFG.

3.3 Construction of the GCFG

Modern optimizing compilers are structured into passes to cope with the complexity of the

compilation process. Each pass transforms the program or provides information. A pass depends

on other passes and may destroy information, which might be recalculated, if needed at some

later point. The following sections describe the passes on the ABBs and the CFG that are needed

in order to construct the GCFG and to gather the system states for each ABB.

We are starting with the function-local CFGs of the application and connect them to an ICFG.

On the ICFG, we use different data-flow analyses to obtain static application knowledge. This

static knowledge is used to construct the GCFG.

3.3.1 The CFG on the ABB level

The system analysis is carried out for a specific application. Therefore, the application has to

be available at the moment of the analysis. The source code is compiled to the immediate

representation of the used compiler or directly to machine code. From the compiled application

the CFG consisting of normal basic blocks is extracted for every function.

All functions and system calls are individualized by splitting basic blocks before and after the

call (see Figure 3.4). Afterwards, a basic block does contain either only a call instruction or only

other instructions. This ensures that every basic block has one distinct type; it is either a call

block or a non-call block. All system calls are contained in their own call-block. For those system

call blocks, we have to ensure, that they are surrounded by non-system-call blocks. This is crucial

to model the system behavior correctly: With a computation block in place, the application can

be interrupted between two directly-following system calls. If a system call block does not meet

this requirement, it is surrounded by empty artificial computation blocks.

Additionally, artificial system calls are injected into the CFG to model the implicit system

behavior. The entry block of each subtask and ISR is “prefixed” with an kickoff() system call.

This system call represents the OS transition of bringing a subtask from the READY to RUNNING
state for the first time since the last termination. The exit block of ISRs is “postfixed” by an iret
system call. A StartOS function with a StartOS system call is introduced to have an anchor for
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the system bootup. The idle subtask and its handler, which is executed when no other subtask is

executable, is also introduced.

These artificial system call blocks are similar to the explicit join points used in aspect-oriented

programming. An explicit join point is an call to an empty function. Its mere purpose is to install

an explicit name for a location in the source code. During the aspect-oriented compilation process,

the aspect-weaver can match on those locations and apply different code-snippets (aspects) to

them. Explicit join points were already used before for designing and implementing real-time

operating systems [30, 28].
The ABB detection is carried out on each function CFG like described by Scheler [44, p. 65f].

Basic blocks are only merged into one ABB, if they have a different type (call/non-call). The

result is a CFG consisting of ABBs for each function. ABBs may be simple computation blocks,

function call blocks or (artificial) system call blocks. As an example the CFG of an ISR handler is

shown in Figure 3.4. The single basic block is unstiched at the system call (call ActivateTask).

Artificial system call blocks are introduced at the entry and the exit of the handler to model the

system behavior.

ISR(ISR2)ISR(ISR2)

BB1

add i, 1
push Task2
call ActivateTask
pop
iret

ABB1 : kickoff

ABB2 : computation

ABB3 : ActivateTask(. . . )

ABB4 : computation

ABB5 : iret

add . . .
push . . .

call ...

pop

iret

System Call
Block

Figure 3.4 – CFG with artificial syscall blocks. Into the CFG of an ISR artificial system call
blocks were introduced and system calls are individualized into blocks.

The CFG-construction and the uplifting from basic blocks to ABBs is also the phase that has

to cope with legacy systems. In many embedded environments the source code of the application

is not available for the OS vendor. Often “application blobs” are delivered with an accompanying

system description (e.g., written in OIL). But for the system analysis, we need the CFG and

information about system call and function call locations. This information could be obtained by

forcing the vendor to deliver a CFG. This CFG does not have to contain all information about the

basic blocks, but only the ABB structure, which hides most of the application knowledge. But the

CFG can also be obtained by binary analysis. Reconstruction of the CFG from machine code is

also done for flow-sensitive worst-case execution time analysis and already available for many

architectures [49, p.103].
The normal OSEK semantic of system calls is quite permissive when it comes to system-

call arguments. Since most OSEK-compliant operating systems are linked as a library against

the application, they must handle variable arguments anyway. When using those systems the

application developer can store a subtask id in a global variable and use it as a parameter

for the ActivateTask system call. Listing 3 shows an example of an utterly complex subtask

arrangement that is only possible due to variable system call parameters.
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1 int timer;
2 TaskID to_activate;
3

4 ISR(watchdog) {
5 timer++;
6 ActivateTask(to_activate);
7 if (timer % 2 == 0) {
8 to_activate = TaskA;
9 } else {

10 to_activate = TaskB;
11 }
12 }
13

14 Task(TaskA) {
15 to_activate = TaskC;
16 TerminateTask();
17 }

Listing 3 – Example of variable System Call Argument. With variable arguments, hard to
analyze subtask arrangements can be constructed.

But often this flexibility is not needed, since the application developer knows in every situation

for sure which subtask to activate. Additionally, variable arguments make the implementation

and the identification of interacting components harder and less clear. Especially in safety-critical

real-time systems clarity is a key concern.

Limitation 2. System calls must be explicit. Arguments to system calls that reference system objects

(e.g. subtasks or alarms) have to be constant.

Therefore, I demand the application to use constant arguments for certain system-call param-

eters. Every time when a system object (e.g., a subtask or an alarm) is required as a parameter, it

has to be a compile-time constant. Thereby the system objects that are referenced by the system

call are known beforehand. Especially, it ensures a static subtask arrangement: It is always know

which subtask influences another one.

This limitation does really limit the expressiveness of the OSEK standard. Constructs, like

the one presented in Listing 3, are not possible anymore. It must also be ensured that the

decision which system call to execute is known for a system-call site. From a real-time engineers

perspective the limitation increases the explicitness of the system. If such dynamic behavior is

desired, it can still be achieved with an if-elif-else cascade containing an explicit system call for

each possible case.

3.3.2 The ICFG and its Passes

As described earlier, the inter-procedural control flow graph (ICFG) expresses all possible execution

paths that can be executed by the subtask VM of a certain subtask. A subtask’s ICFG is a

combination of the functions that can be called within the subtask’s context. We base the ICFGs

construction on the single function CFG’s system:

1. All ABBs in the system are the nodes of the ICFG.

2. All edges from all function CFGs are copied into the ICFG.
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3. ABBs calling a function are connected to the entry ABB of the called function.

4. The exit ABBs of the function are connected with the successor of the calling ABB.

5. The edge from the calling ABB to its successor is removed from the ICFG, but kept in the

CFG.

Figure 3.5 shows both the CFGs and the ICFG for two functions, where Function1() calls

Function2(). Function1() calls Function2() in two different ABBs, which both get an edge

to ABB4. Both successors of a calling ABB get an edge from the exit block of Function2()
(ABB5). The edges (ABB1, ABB2) and (ABB2, ABB3) are not present in the ICFG. This absence

of edges expresses that those blocks cannot be executed in sequence within the subtask VM.

Nevertheless, within the function VM of Function1() they must be executed directly after each

other. A function call is an “instruction” of the subtask VM that is interpreted by the subtask VM

and not propagated to the currently running function VM.

Function1() Funtion2()

ABB1

ABB2

ABB3

ABB4

ABB5

call

ca
ll

return

return

ICFG
CFG

Figure 3.5 – CFG and ICFG for two functions. The ICFG contains the same nodes as all CFGs
combined. The ICFG is an “overlay” graph for all CFGs.

After all call–return edges are encoded within the ICFG, the ICFG for a certain subtask is

the subgraph that can be reached from the entry ABB of the subtask handler. Return edges in

this reachability analysis are treated special: They may only be considered if the corresponding

call edge is already part of the subtask’s ICFG. This expresses the system semantic “no return

without prior call”. With this reachability analysis, we calculate the subset of functions that can

be reached from the subtask’s entry ABB. Since the ABBs of the whole system are the initial

nodes of the ICFG, an ABB could be reachable from two subtask entry ABBs. This ambiguity

would impede my cross-kernel analysis, therefore I forbid this ambiguity:

Limitation 3. Each subtask has a set of “system-relevant” functions that are reachable from the

entry ABB on the subtask’s ICFG. These sets have to be pairwise distinct.

This limitation would have severe effects on the expressiveness of the application code, if

all functions are taken into account. But we restrict this limitation to system-relevant functions.

System-relevant functions that interact, directly or indirectly, with the operating system. In order

to determine the system-relevant functions, we analyze the call relationship of all function in the

system. Each function that calls a system call by itself is marked as system-relevant. All functions
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that call system-relevant functions are marked as system-relevant themselves. This marking of

functions can be achieved by a depth-first search on the call graph.

If we only take system-relevant functions into account, we decrease the size of the ICFG

significantly. Additionally, the restriction of system-relevant functions makes Limitation 3 more

tolerable, since less functions have to be taken into account when comparing the function sets.

Virtually the effect of the functions, which are not system-relevant, is subsumed by the ABB

containing the function call. This subsumption of whole function call hierarchies is already

described by Scheler in the term of the global ABB graph [44, p. 69]. With the notion of system-

relevant functions the usage of libraries that do not interact with the OS is not problematic.

Virtually, they become part of computation blocks.

The result of the ICFG construction is a directed graph of ABBs for each subtask. Limitation 3

ensures that all ICFGs have a pairwise distinct node set. A counter example for a system that

does not fulfill this limitation is shown in Listing 4. Therefore, the executing subtask VM is clear

without ambiguity for each ABB in a system-relevant function. For the rest of this thesis, ICFG

refers always to the ICFG consisting of system-relevant functions.

1 TASK(TaskA) {
2 bar();
3 TerminateTask();
4 }
5 TASK(TaskB) {
6 bar();
7 TerminateTask();
8 }

9

10 void
11 bar(void)
12 {
13 ActivateTask(TaskC);
14 return;
15 }

Listing 4 – Forbidden activation of system-relevant function. The system-relevant function
bar() can only be called from a single subtask.

On the ICFG, we do several analysis passes in order to gather information about the system

state that is associated with the subtask VM. This information is switched with the change of the

subtask VM. The first information that is trivial to obtain for each ABB is the currently running

subtask. It expresses the affiliation of an ABB to a subgraph’s ICFG.

running_subtask_in :: ABB → Subtask

More information about the system state is obtained by data-flow analysis on the ICFG.

Data-flow analysis is a standard compiler technique [34, S. 217–266] using the control-flow

graph to simulate the flow of information within the program. For easier understanding, I will

outline shortly the general data-flow approach on control flow graphs.

In Figure 3.6, the basic principle of a forward data-flow analysis is given. “Forward” denotes

here the flow direction of information; it flows forward through the control-flow graph. An

initial data-flow information vector is created for each block. The data-flow operation for a block

merges all vectors from its predecessors. The merged vector is transformed according to the

transformation function of the basic block and the result is propagated to the successors of the

block. The data-flow operation is repeated for all blocks, whose inputs have changed, until the

information vectors converge. A data-flow analysis must define the initial vector, the merge

function and the manipulation function. It must also always reach a fixpoint in order to terminate.

The result of the data-flow analysis is the set of vectors after a fixpoint is reached. Typical

data-flow analyses in compilers calculate reachable definitions and do constant propagation.
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BB2

merge_inputs()

manipulate_state()

BB0 BB1

Information

Information Information

Figure 3.6 – Data-flow analysis schema. Each basic block merges the incoming data-flow
information from its predecessors, transforms the information and propagates the result to
its successors.

Since each ICFG is associated with a subtask, we can use a ICFG data-flow analysis to obtain

information that stays within the subtask VM context. As an example, we can consider the

running_subtask_in information as a data-flow problem. We initialize the currently running

subtask for all ABBs to an empty set; for the entry ABB of the subtask handler we add the subtask

to the set. The merge function calculates the union of the incoming subtask sets and the transform

function propagates the result. Of course, the result is unsurprising, since we constructed the

ICFG to contain only ABBs of one subtask. But other parts of the system state can be obtained in

a similar manner.

3.3.2.1 Interrupt Block State

An OSEK application is allowed to block interrupts for protecting critical regions. The specification

defines several system calls for interrupt block control (see Table 3.1). The different variants

differ in their nestability and the class of interrupts they block. Since each of those system calls

block ISR2s, which are the only interrupts we are interested in, we treat all pairs of block/unblock

operations the same. In the same manner, we only over-aproximate the operations, when we

assume the block/unblock operations can be nested.

System Call Nestability ISR Types

EnableAllInterrupts() no ISR1, ISR2
DisableAllInterrupts() no ISR1, ISR2

SuspendAllInterrupts() yes ISR1, ISR2
ResumeAllInterrupts() yes ISR1, ISR2

SuspendOSInterrupts() yes ISR2
ResumeOSInterrupts() yes ISR2

Table 3.1 – Interupt Block System Calls. The interupt block system calls differ in their
nestability and in the class of blocked interrupts.

OSEK implies strict rules for the usage of interrupt blocks usage: if interrupts are blocked no

system call, besides the unblock operation, may be executed [37, S. 26]. On top of this strict

rules, I put another limitation on the usage of these system calls in order to ease the system

analysis:

Limitation 4. The interrupt-block nesting count must be unambiguous for each ABB.
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From an developers point of view, this limitation enforces a very disciplined usage of interrupt

blocks. For each block operation, the unblock operation should be located in the same source

code block. Functions that block interrupts must not be called from different interrupt-block

nesting levels. These guidelines are sane for each real-time system. Critical sections protected by

interrupt blocks should be kept small, in order to keep the worst-case latency low. Therefore, it

is acceptable to imply very strict limitations here.

The information vector for the interrupt-block data-flow analysis is a plain integer for each

ABB: the nesting count. Initially, all counts are set to zero. The merge functions calculates

the maximum of the incoming nesting counts. An interrupt block ABB increases the nesting

count; an interrupt unblock decreases it; all other block types just propagate the nesting count

to their successors. We can enforce Limitation 4 by checking, that all incoming edges for a

certain ABB propagate the same nesting count. The analysis result is the information whether

the interrupt-nesting count is higher than zero or not:

isr_block_in :: ABB → Bool

With this analysis, the isr_block system-state information described in Section 3.2 is derived

from other parts of the system state, namely the currently executed ABB. isr_block_in gives the

state of the interrupt block for the currently executed ABB. This principle of reducing parts of the

system state to information that can be calculated statically beforehand is one key to improve

the analyzability.

3.3.2.2 Resource Occupation

The principle of reducing the dynamic system state can also be applied to the usage of OSEK

resources. The OSEK specification implies here also strict rules for the acquisition of resources.

The set of participating subtasks must be noted in the OIL file beforehand. When a subtask holds

a resource, the subtask is not allowed to terminate or to wait for an event. Nested resource

acquisition is only allowed when the critical sections are strictly stacked and resources may not

be taken more than once [37, S. 58]. Similar to the interrupt block, I give on top of that another

limitation on the usage of resource, so that the system gets more analyzable:

Limitation 5. In the ICFG of a certain subtask, the occupation state must be unambiguous for the

resources the subtask is allowed to acquire.

1 if (cond) {
2 GetResource(Res1);
3 }
4

5 computation();
6

7 if (cond) {
8 ReleaseResource(Res1);
9 }

Listing 5 – Conditional Acquisition of a Resource. When a subtask takes a resource only
under a certain condition, the acqusition state for computation() is ambiguous.

Like in interrupt case, this limitation ensures a very disciplined usage of resources. The

limitation prohibits, that a resource is taken only conditional. Listing 5 shows such a conditional
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acquisition. From the standpoint of clarity, it is desirable to put strong restrictions on the usage

of resources, since they influence the subtask inter-leavings significantly. Therefore a real-time

system developer should handle critical sections with care; or to say it in the words of the OSEK

specification: “Generally speaking, critical sections should be short” [37, S. 59].
As a result of the OSEK priority-ceiling protocol, the acquisition request issued by a subtask

succeeds always. This is due to the fact that the acquisition of an resource boosts the subtask’s

priority immediately to the ceiling priority. Therefore all other subtasks than can acquire the

resource, as it is denoted in the OIL file, cannot be scheduled, since they have a lower priority.

Therefore an analysis on the ICFG is sufficient. When a subtask can acquire resource A, there are

two possible cases within the subtask VM: either the resource is not occupied, then the subtask

VM can execute and can acquire the resource by itself; or the resource is occupied by somebody

else, then the subtask VM cannot execute. So when taking the perspective of the executing

subtask VM, the information about the resource acquisition state stays on the ICFG.

We calculate the occupation state for each subtask with a data-flow analysis on the ICFG. The

information vector consists of two bits for every resource that can be obtained by the subtask.

The first bit indicates that the resource is taken by the subtask. The second one indicates that it

is not taken. Therefore only the two bit-patterns 10 and 01 are valid. All other patterns signal

that Limitation 5 was not met or that the resource protocol, as described in the specification, was

violated.

Require: vectors: Incoming occupation vectors
Require: abb: Currently executed ABB
Require: res: Currently examined resource

1: outgoing_vector = ’00’
2: for vec in vectors do
3: outgoing_vector = outgoing_vector or vec
4: end for
5: if abb.type = GetResource and abb.argument == res then
6: outgoing_vector = ’10’
7: else if abb.type = ReleaseResource and abb.argument == res then
8: outgoing_vector = ’01’
9: end if

10: return outgoing_vector

Algorithm 3.1 – Data-Flow Operator for Resource Occupation State. The data-flow analysis
is executed for each ICFG and for each resource taken by the subtask. This operator combines
the merge and the transformation operation

The merge function does a bit-wise or operation on the incoming state vectors. A GetResource
block sets the bit-pattern for the given resource to 10. ReleaseResource sets it to 01. This

can only be done since resources are system objects and Limitation 2 enforces those system call

arguments to be constant. The arguments are accessible for the analysis. Algorithm 3.1 shows

the combined merge and transformation function for this data-flow analysis.

The analysis reaches always a fixpoint, since bit-wise or operation is a strictly monotonic

merge function and the transformation function does not change the number of 1’s. After the

fixpoint is reached, we know whether a resource is occupied or free in an ABB. The analysis is

carried out for every subtask’s ICFG.

resource_taken_in :: (ABB, Subtask, Resource) → Boolean



3.3 Construction of the GCFG 26

For resources that can be occupied by a subtask, the resource_taken information is equivalent

to the resource_taken_in information. For resources not taken by the subtask it does not provide

any information. But the general resource occupation state, which is defined for all resources at

all points, cannot be obtained from the system anyway.

3.3.2.3 Dynamic Priority

OSEK uses the resource occupation state for exactly one thing: determining the dynamic priority

of a subtask. With the resource_taken_in information at hand, we can calculate the dynamic

priority for a subtask at a certain point statically. For an ABB, the maximal ceiling priority of all

resources that are taken determines the dynamic priority.

priority_in :: (ABB, Subtask) → Integer

priority_in(a, s)= max

(

res.ceiling_prio
�

�

�

�

∀res ∈ s.resources

∧ resource_taken_in(a, s, res)

)

Normally resources have not assigned a static priority, but their ceiling priority is depended

on the resource group. OSEK allows the system generator to remap the static priorities of the

subtasks, as long as the priority structure is not changed. Therefore, I create a uniform priority

space by assigning a static priority to each subtask, ISR and resource. These system objects

take part in the scheduling process. The idle subtask, which is artificial, gets the lowest priority.

The system priority structure is preserved, but it is spreaded to make room for the resources. A

resource gets a higher static priority than all subtasks that may obtain the resource. All ISRs have

an higher priority than all subtasks and resources. The result is a priority structure that may look

like the one in Table 3.2.

System object Static priority

Idle subtask 0
Subtask A 1
Subtask B 2
Resource A 3
Subtask C 4
ISR A 5
ISR B 6

Priority Group

H
ig
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rit

y

Table 3.2 – Example of Priority Spreading. The priority relation between Subtask A, B, and
C is preserved. The dashed box indicates a priority group: both Subtask A and Subtask B
can obtain Resource A. The ISRs have a higher priority than all other system objects.

A possible ICFG for the priority distribution from Table 3.2 is shown in Figure 3.7. The

corresponding priority_in and isr_block_in are annotated for each ABB. Subtask A acquires the

resource; during the holding period its dynamic priority is increased. Subtask B issues a interrupt

blocked. The dynamic priority and the interrupt block state is not reset until the successor of the

releasing system call for technical reasons.

3.3.3 System-Semantic Simulation

The ICFG passes provide static system information for each ABB block, which is derived from the

applications flow graph and the system description. This static information is used to construct
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TASK(Subtask A) TASK(Subtask B)

computation

1 False

GetResource(. . . )

3 False

computation

3 False

ReleaseResource(. . . )

3 False

computation

1 False

computation

2 False

DisableInterrupts()

2 True

computation

2 True

EnableInterrupts()

2 True

Syscall Type

Priority ISR Block

Figure 3.7 – ICFG analyses result for Table 3.2. Subtask A acquires Resource A and changes
therefore its dynamic priority. Subtask B has a critical section protected by an interrupt
block.

the GCFG by simulating the OSEK system semantic. I will present two approaches for the system

simulation, which differ in precision and complexity. Both methods encapsulate the system

semantic in a transformation function that maps one system state into many possible output

states. Since each output state is a possible outcome, this function encapsulates the indeterminism

of an event-triggered real-time system. When revisiting our concept of the multi-level machine,

this simulation corresponds to the operation the system VM executes when it interprets a system

call or an interrupt request.

system_semantic :: State → [State]

This function combines the ABB type and the OSEK scheduling semantic. It includes the

ABB_transformation() (see Figure 3.3) to reflect the ABB semantic. On the result state, a

virtual scheduling that resembles the OSEK semantic is carried out. Exemplary, I want to show for

two block types the ABB_transformation(). Afterwards the “block scheduler” and the “virtual

dispatch” is explained.

1 State ABB_transformation_ChainTask(State state, Subtask target) {
2 source = running_subtask(state);
3 State ret = copy_state(state);
4 continuations(ret, source) = [source.entry_abb];
5 subtask_state(ret, source) = SUSPENDED;
6 subtask_state(ret, target) = READY;
7 return [ret];
8 }

Listing 6 – ABB_transformation() for ChainTask. The transformation copies the incom-
ing system state and manipulates the copy. The ChainTask returns only one followup
state.

The ChainTask() system call is used in OSEK to atomically terminate the current subtask,

while activating another one. The execution is “chained” to the subtask that is given as an

argument. The transformation, which is depicted in Listing 6, overwrites the subtask_state



3.3 Construction of the GCFG 28

for the currently running subtask to SUSPENDED and for the argument subtask to READY. The

continuations set for the current subtask is set to the entry ABB of the subtask’s handler function;

for the target subtask they remain untouched.

Since parts of the system state are overwritten by the ABB_transformation(), they are

precise afterwards, even if they were fuzzy before. This observation is true for each synchronous

system call; system calls within non-ISR code increase the precision of the system state.

The most complex ABB transformation is carried out for computation blocks (see also Fig-

ure 3.8). Due to branches, computation blocks, unlike system call blocks, may have more than

one successor in CFG and ICFG. Here the subtask VM can decide to execute one of the successors.

Therefore, for each successor in the ICFG, a output state is created. In order to reflect the

increased instruction pointer effect, the running_abb information is set to the successor.

Additionally to the synchronous control flow, interrupts may occur within computation blocks.

For a currently executed ABB the external event occurs only when interrupts are not blocked

(isr_block_in). For every configured interrupt, an additional output state is emitted. These output

states reflect the effect of the system VM, when an interrupt-request “instruction” is executed by

the system VM. In each followup state, the subtask corresponding to the ISR is set to READY. For

modelling the preemption semantic for interrupts, nothing has to be changed for the currently

running subtask. Its continuations remain the same, since the execution returns to the same

place after the interrupt returns. This return-to-self semantic allows the execution of several ISRs

in sequence during the execution of a single ABB.
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Figure 3.8 – Output System States for Computation Block. Computation blocks are the
most complex ABB type and produce several output states for the successors in the ICFG
(branches and function calls). Computation blocks also model interrupt events.

On the resulting states of the ABB transformation a virtual scheduling is executed. This virtual

scheduling is done to determine which subtask is the currently running subtask. Precise system

states are easy to schedule: always the highest-priority READY subtask is chosen. The problem

gets more complex with a fuzzy system state. If a high-priority subtask is only FUZZY, it may

be the scheduled subtask, but we do not know for sure. The most simple solution is to create a

followup state where each READY or FUZZY subtask is the dispatching target, regardless of its

priority. But this would not take the system semantic of scheduling the highest-priority task into

account. The block scheduler combines both ideas to generate a more precise scheduling result.

The block scheduler is named after the fact, that it decides upon a fuzzy state which ABB

to execute next. It is depicted in Algorithm 3.2 as pseudocode. The result for calling it on an

input state is a list of ABBs that are possible dispatch targets. The scheduler first collects a list of

candidate blocks. The continuations of FUZZY and READY subtasks are candidates. For FUZZY
subtasks, all continuations are candiates, but they are marked as not surely ready. For READY
subtasks, all continuations are added, but only those with the lowest dynamic priority are marked
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Require: in_state: System state to schedule upon
1: possible_blocks = [] // List of tuples of the form (ABB, priority, surely_ready)
2: // Phase 1: Collect possible blocks
3: for subtask in all_subtasks do
4: if subtask_state(in_state, subtask) is FUZZY then
5: for abb in continuations(in_state, subtask) do
6: possible_blocks append (abb, priority_in(abb, subtask), false)
7: end for
8: else if subtask_state(in_state, subtask) is READY then
9: min_prio = min({priority_in(abb, subtask) | abb ∈ continuations(in_state, subtask)})

10: for cont in continuations(in_state, subtask) do
11: // Only the block with the lowest dynamic priority is surely running.
12: surely_ready = (priority_in(abb, subtask) == min_prio)
13: possible_blocks append (abb, priority_in(abb, subtask), surely_ready)
14: end for
15: end if
16: end for
17: // Phase 2: Sort blocks by priority; Highest priority to the front.
18: possible_blocks = sort(possible_blocks, sort_by = priority)
19: // Phase 3: Determine the minimum system priority
20: min_system_prio = 0
21: for (abb, priority, surely_ready) in possible_blocks do
22: if surely_ready then
23: min_system_prio = priority
24: break for loop
25: end if
26: end for
27: // Phase 4: Determine the return set of blocks
28: return_blocks = []
29: for (abb, priority, surely_ready) in possible_blocks do
30: if min_system_prio ≤ priority then
31: return_blocks append block
32: end if
33: end for
34: return return_blocks

Algorithm 3.2 – The block scheduler

as surely running. Later on, I will give an example where this behavior is mandatory. In Phase 2,

the possible blocks are sorted by their dynamic priority. In Phase 3, a minimum system priority is

determined. The minimum system priority is the absolute minimum priority of a subtask that is

running after the schedule/dispatch process is executed. No subtask with a priority below the

minimum system priority can be the result of the scheduling process. In Phase 4, exactly those

blocks with an equal or higher priority are collected as the return set.

The special case in Phase 1 of the algorithm is needed for situations like the one shown in

Table 3.3 and Listing 7. Let’s assume that TaskC is currently running. It can either be in Ì or

Í. In both places it has two different dynamic priorities. Then the interrupt ISRA fires. ISRA

may activate TaskB, but it is not for sure. Therefore TaskB’s subtask_state is FUZZY when Ê is

reached. When the block scheduler has to decide the correct result would be, that it can dispatch

as well to Ë, Ì, and to Í. But when we look only at the priority table and go from right to left

and take blocks as long as they are FUZZY or READY and stop at the first READY block, we will

forget ABB1 and ABB2.
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ABB1 ABB2 ABB3 ABB4

Subtask TaskC TaskB TaskC ISRA
ABB type computation computation computation iret
Running State READY FUZZY READY SUSPENDED
Dynamic Priority 4 5 6 7

Surely Ready? True False False –

Table 3.3 – Corner case for the block scheduler. When Task A terminates the block scheduler
may not decide that only ABB1 is the only outcome of the scheduling decision, but ABB1,
ABB2, and ABB3 are possible.

1 ISR2(ISRA) {
2 if (cond1) {
3 ActivateTask(TaskB);
4 }
5 // Ê : ABB4
6 }
7

8 TASK(TaskB) {
9 // Priority 5

10 // Ë : ABB2
11 }
12

13 TASK(TaskC) {
14 if (cond2) {
15 // Static Priority 4
16 // Ì : ABB1
17 } else {
18 GetResource(Res1);
19 // Ceiling Priority of 6
20 // Í : ABB3
21 ReleaseResource(Res1);
22 }
23 ...
24 }

Listing 7 – Code for the Special Case in Table 3.3

In phase 4 of the algorithm, all blocks are collected, from top-down, until a surely running

block comes along. Therefore, we have to mark ABB3 as not surely ready, although TaskC is

READY. This ambiguity stems from the fact that the subtask_state is stored per subtask and not

per ABB.

The block scheduler is called on every possible output state the block semantic produces (see

Figure 3.8) to get a list of possible blocks. A virtual dispatcher is called on the result. The virtual

dispatcher fixes up the system state by asking “What would happen to the system state if we

dispatch to that block?”. For this, it also uses the list of possible blocks sorted by their dynamic

priority. If a specific block is the dispatch target, all blocks with a higher dynamic priority are

wiped out of the continuation sets, since they cannot be ready when the lower-priority ABB is

dispatched. If a subtask has no continuations left, we can say for sure, that it is SUSPENDED. In the

example from Table 3.3, a virtual dispatching to ABB1 results in removing ABB2 and ABB3 from

the continuations. The virtual dispatcher marks TaskB as SUSPENDED in this schedule-dispatch

result.

The whole system_semantic() operation is shown in Figure 3.9: The ABB state transforma-

tion incorporates the influence of the ABB type on the system state. The block scheduler selects

the possible dispatching targets for each followup state, and the virtual dispatcher takes the

influence of the scheduling decision on the system state into account. A few more corner cases,

like not scheduling away from non-preemptive subtasks or ISRs, have to be taken into account

when implementing the OSEK semantic, but those details are only technical and of no further

interest.
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Figure 3.9 – Operation schematic of system_semantic(). Upon the multiple output states
of the ABB transformation the block scheduler and the virtual dispatcher calculate the
followup states.

3.3.3.1 Symbolic System Execution

After the system semantic is hidden within the system_semantic() function, the first method

to construct the GCFG is rather straightforward. The fundamental idea is to define an initial state

(e.g., after the OS is started with StartOS) and to use system_semantic() recursively until all

possible system states are discovered. The result of this recursion is a graph with system states as

nodes, which are connected with a directed edge if the target node is a possible followup state of

the source node. Duplicate edges are not inserted into the symbolic system execution (SSE) graph.

To improve the precision of the SSE, the abstract system state can be enriched by a call stack.

When a calling edge is taken on the ICFG the source block’s successor on the CFG is pushed onto

the subtask’s call stack. If the function returns, not all return edges are taken, but only the one to

the block on top of the call stack. The returning ABB is popped off the stack.

State 1

State 2 State 3

State 4 State 5

State 6

AB
B 0

AB
B 1

AB
B 2
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B 3

Figure 3.10 – SSE graph and the ABB grouping. The system states calculated by the SSE
are grouped on the currently executed ABB and GCFG edges are inserted.

The GCFG is constructed by grouping the possible states in the SSE graph by the currently

executed ABB (like in Figure 3.10). Since the currently executed ABB is part of the state

information, this grouping is unambiguous. For each edge in the SSE graph, the GCFG gets an



3.3 Construction of the GCFG 32

edge from the ABB group of the source state and to the ABB group of the target state. The result

is a graph of ABBs, where an edge exists if a state transition exists, that brings the execution

from one ABB to the other one. This graph has the semantic of the GCFG, since all system state

transitions are included.

ISRs can be treated specially in the construction of the GCFG: Limitation 1 forbids that ISRs

are interrupted while running. Therefore, they have a strict run-to-completion, non-preemptable

semantic. They form regions of ABBs, which are a single-entry/single-exit regions; the entry

ABB is the entry node, and the iret block is the exit node. To gain a GCFG that only models

the normal subtask control flow, these ISR regions are “cut out”. This cutting out is done on

the system state graph to not loose the discriminatory power of the SSE. As the result of this

cutting-out operation, the edge that pointed to the entry ABB of the ISR points now to the

followup ABBs of the iret block.

ISR(Alarm1)

ISR SE/SE Region

ABB1

ABB2

ABB3

ActivateTask()

iret

EIRQ

Figure 3.11 – ISR regions within the GCFG can be cut out to get an flow graph that only
contains synchronous system calls and non-ISR code. The dashed line is the replacement
edge for the SE/SE ISR region.

Figure 3.11 shows such an ISR region. ABB1 can either directly continue to ABB2 or an IRQ

can occur that enables the Alarm1 handler. The ISR handler issues an operation that makes ABB3

runnable and terminates itself with the artificial iret system call. ABB3 executes and gives back

the control to ABB1. The time that is executed within the ISR handler can be cut out as an ISR

region and we insert direct edge from ABB1 to ABB3 (dashed). Since the ISR region replacement

results in a loop between ABB1 and ABB3, the IRQ can occur more than once before the execution

of ABB1 is finished. Without timing information about ISR execution and the ABB execution, this

semantic is the most conservative one.

The SSE analysis is a very precise, but costly method to calculate the GCFG, since it has to

enumerate all possible system states. This is only practical because of the very range-bounded

abstract system state and the aggressive pruning done in the block scheduler and the virtual

dispatcher. The run time is additionally bounded, since most parts of the application are hidden

within ABB blocks. These irrelevant substructures are unnecessary for the SSE. Nevertheless, for

large systems it might be too expensive to enumerate all system states.
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3.3.3.2 System-State Flow Analysis

The SSE, which was discussed in the last section, is an expensive analysis, since it has to enumerate

all system states. Therefore, a faster GCFG construction method, which may be more imprecise,

is desirable. The system-state flow (SSF) method is a data-flow analysis as discussed already in

Section 3.3.2. But the SSF is a kind of special data-flow analysis. The graph on which the data

“flows” on is the GCFG, which is of course not known beforehand. Edges within the GCFG are

constructed “on-the-go” until no new edge is found and the system states converge.

Require: initial_state :: system state // Initial system state after StartOS
1: // System states are stored for blocks and for edges
2: state_before = empty map of type (ABB→ system state)
3: edge_states = empty map of type ((ABB, ABB)→ system state)
4: working_stack = empty stack
5: // Set up the working stack and fake the inputs for the initial block
6: initial_abb = running_abb(initial_state)
7: state_before[initial_abb] = initial_state
8: edge_states[(initial_abb, initial_abb)] = initial_state
9: push(working_stack, initial_abb)

10: // Run the fixpoint iteration until the working stack is empty
11: while not isEmpty(working_stack) do
12: abb = pop(working_stack)
13: state_before[abb] = merge_states(edge_states[(*, abb)])
14: followup_states = system_semantic(new_before_state)
15: for next_state in followup_states do
16: next_abb = running_abb(next_state)
17: if (abb, next_abb) 6∈ gcfg_edges then
18: new_gcfg_edge(abb, next_abb)
19: edge_states[(abb, next_abb)] = next_state
20: push(working_stack, next_abb)
21: else if next_state 6= edge_states[(abb, next_abb)] then
22: edge_states[abb, next_abb] = next_state
23: push(working_stack, next_abb)
24: end if
25: end for
26: end while

Algorithm 3.3 – The System-State Flow Analysis. The SSF is a data-flow analysis that adds
the edges used for the analysis during its traversal of the graph. It results in the GCFG.

The SSF analysis starts with an graph that only consists of all system ABBs without any

edges. The manipulate_state() function for the data-flow analysis is the system_semantic()
function. It encloses, as discussed earlier, the semantic of the current ABB as well as the scheduling

semantic. So we need only a function that merges the inputs, which are propagated by the

predecessors. This merge function combines many system states into one system state, while the

result might be a fuzzy system state.

If the merge_states() function merges two system states with different subtask_state for a

single subtask, the subtask_state is FUZZY afterwards. If one subtask_state was FUZZY before,

the combined state is also FUZZY. The continuations set for each subtask, is the union of the

corresponding fields in the inputs. All other parts of the system state were statically computed by

the ICFG passes as discussed in Section 3.3.2, therefore they are not touched during the merge

process.
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Figure 3.12 – Progressive GCFG construction with system-state flow (SSF). During the
analysis, new GCFG edges between the ABBs are discovered and the system states are
propagated on

The data-flow analysis is depicted in Algorithm 3.3. It resembles a fixpoint iteration imple-

mented as a working stack algorithm. The state of the fixpoint iteration is stored in two maps

(line 2f): The state_before map stores the system state before each ABB, it is also part of

the result. The edge_states map stores, for each edge within the GCFG (ABB × ABB), the

propagated system state. Since the virtual dispatcher discussed earlier fixes up the system states

according to the scheduling decision, not all outgoing edges of an ABB propagate the same system

state.

The algorithm is initialized in line 6f with the system state after the OS is booted. Until the

working stack is empty, an ABB is popped off. The states propagated by the predecessors of the

ABB merged and a set of followup states is derived (line 13f). For each followup state a new

GCFG edge is created if necessary (line 18). If a new edge was introduced or the propagated

system state changed, the target ABB is pushed onto the working stack and the propagated

state is updated (line 19 and line 22). Since the merge function is monotonic in the sense that

states only get more fuzzy, all GCFG edges are found, the state_before map converges, and the

fixpoint iteration terminates. Figure 3.12 shows the progress of this edge construction process.

The current ABB is always marked with a dashed box.

function()

ABB1 ABB2

3

1 2

4

Figure 3.13 – SSF merge at Function Calls. Function calls are handled in SSF by using the
call–return edges from the ICFG. This causes the states to merge in the entry ABB of each
function.
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The first aspect that is of special interest with the SSF is the handling of function calls. The

solution to simulate a call stack, like it was done with the SSE, is not applicable here. When

two different call stacks flow together into one ABB, the merge result is not defined meaningful.

A fuzzy call stack is not useful to determine where to return when the function has finished.

Therefore the call–return edges from the ICFG are used. The entry block of an function has all

call sites as predecessors and the exit blocks have all returning blocks as successors. By this,

function entry blocks are a major source of merged, and therefore fuzzy, system states. This

problem is illustrated in Figure 3.13: In the real system the OS state that enters the function via

the edge 1 can only leave it with the return edge 2 (same with edge 3 and 4). The SSF merges

the system states from edge 1 and 3 in the ABB1 block and propagates it to both successors of

ABB2.

The other important aspect of SSF is the handling of ISRs. Conceptional the invocation of an

ISR through an IRQ is like a asynchronous subtask activation, which can happen anytime in the

execution of an computation block; it is an asynchronous system call. So the first idea would

be to make every computation, besides its propagation on the ICFG, a subtask activation. But

then, the entry block of the ISR has the same problem as the entry block of functions, it merges

all incoming states. But it is worse here, since an interrupt can happy nearly at all times and

therefore each computation block has an edge to the entry ABB. All system states are merged in

the entry ABB, and therefore redistributed into the “normal” application flow. This would render

the analysis nearly useless.

To prevent this merge problem, Limitation 1 (uninteruptible, non-preemptable interrupts) is

exploited. For every possible interrupt invocation another SSF analysis is spawned. The current

system state is used as the initial state. The ISR, which is modeled as a subtask, is activated

and the analysis starts with the ISR entry block. In this secondary SSF analysis no interrupts

can occur and the subtask cannot be preempted. Therefore the ISR activation must end at the

iret block. We use the system state at that point to summarize the influence of the ISR on the

initial interrupt state and we use it as one result of the ABB_transformation() function. The

ISR activation forms an “ISR transaction”.

Additionally, this ISR transaction semantic results in the same GCFG semantic as it is given

by cutting out the ISR regions from the SSE graph. Therefore, both GCFGs are compatible, but

the SSE is more precise than the SSF. This imprecision afflicts itself in additional flow edges that

are not possible in the real system. They stem from the merge problematic at function entries.

3.3.3.3 Combination of Results

With two GCFG constructing methods at hand, multiple operation combinations are possible.

Of course, either one of the methods can be picked to suite the specific requirements on the

algorithm. But they can also be combined. For handling small system precisely and large systems

fast, the SSE can be executed for a given timeout. If the calculation takes to long, SSF is used as

a fallback option. A fallback mechanism can also be used if other features should be considered,

which are not trivial to implement in the SSF. For example, the usage of events and wait states is

future work for the SSF analysis, but it could be quite easy integrated into the SSE. Therefore

SSF might be used for systems without wait states and SSE only for systems where subtasks wait

for events.
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Whether both algorithms are not only combineable, but also composable is a topic of further

research. Perhaps it is fruitful to use the SSF to get an over-approximation of the GCFG and to

check with SSE whether the edge is really possible at that point.

For validation purposes, both methods can be used in parallel and the results are compared.

Since the SSE is the more precise method all edges in its GCFG must be also present in the SSF’s

GCFG. And the other way around: no edge found by SSF may be missing in the SSE result. By

this, both methods were validated against each other during the development phase. When

adapting the approach for another OS, this validation may help the developer to find bugs.

3.4 Incorporating More Information

In the GCFG, all possible decisions of the system VM must be present to gain a valid result; no

possible system transition may be missed. On the other hand, present edges that are in the real

world impossible decrease only the quality, but do not harm the validity. Therefore the GCFG

is an over-approximation. As a thought experiment, we can say that all ABB transitions are

possible, but most of them are guarded with contradictory conditions. So, unnecessary edges are

no problem; missing edges undermine the validity. Therefore, we can only remove edges if we

can promise that an edge can never be taken.

The main source of edges in the GCFG analysis are interrupts. Interrupts can enable the ISR

handler in every computation block. The activation of an ISR manipulates the system state with

the ISR transaction. This introduced indeterminism also causes the SSE analysis’ run-time to

explode, since it “forks” the system state space in every computation block. So the limitation of

ISR activation points in the system is not only worthwhile for getting a more dense GCFG, but

also decreases the run-time of the system analysis.

The first approach to limit the ISR activation points uses the isr_block_in information, which

is statically derived for each ABB in the system in Section 3.3.2.1. In a protected ABB, no

interrupts can occur. Technically the ABB_transformation() of computation blocks with such

a protection ignore the interrupt sources declared for the system. This measure relies only on the

OSEK specification and exploits information the developer has written down already.

A real-time engineer has to cope a lot with timeliness, a property we have not exploited yet.

It would be possible to combine the GCFG construction with an worst-case execution time (WCET)

analysis of the application. In combination with the minimal inter-arrival time for interrupts, we

could eliminate re-activations of interrupts at a given time. But the usage of WCET analysis is

out of the scope of this thesis. Therefore, I will take a much simpler approach: The application

developer promises that interrupts cannot occur at a given time.

The external-view of a real-time system. which was defined by Scheler [44, p. 21], will be

exploited. In the external view, a task is activated by some event. In the technical implementation,

the concept of tasks does not exists, but it is an abstract concept for containers of subtasks. The

developer can promise that the task-activating event does not occur again until the task execution

has finished. The re-activation does not overhaul the task execution. A task has finished its

execution, if all subtasks within have finished. This promise, the no-reactivation annotation, can

be given for every task.

In Figure 3.14, the influence of the no-reactivation annotation is exemplified. Subtask 1 and

2 are contained within the same task. The task is virtually activated by an external interrupt

event, technically this event activates Subtask 1, which chains its execution to Subtask 2. For



3.4 Incorporating More Information 37

Task 1

Subtask 1

Subtask 2

ABB1

ABB2

ABB3

EIRQ

EI
RQ

EI
R

Q

resum
e

EIR
Q

(a) Without annotation

Task 1

Subtask 1

Subtask 2

ABB1

ABB2

ABB3

EIR
Q

(b) With annotation

Figure 3.14 – Task Containers as IRQ-block annotation. Subtasks are contained conceptually
in task containers. The developer can annotate a task, such that the activating event (IRQ)
may not reoccur, if the task execution has not finished yet.

demonstrative and density reasons all ABBs in the shown systems are computation blocks.

Therefore the activating interrupt can occur at any time and activate Subtask 1. When the

interrupt occurs within ABB1 the system state does not change, therefore an self-loop is inserted.

In ABB2 and ABB3, subtask 1 is normally not ready, therefore Subtask 2 is preempted in favor of

Subtask 1, and additional resume edges have to be inserted.

When the no-reactivation annotation in place, the system state transition for computation

blocks checks if any subtask in Task 1 is ready or currently running. If this is the case no interrupt

is released. Only the event that initially activates task 1 remains within the GCFG.

The model of forbidding the task reactivation, while it is still running, is similar to the

concept of “deadline equals period”, which is often used for real-time systems [27, p. 41]. The

no-reactivation annotation is a qualitative statement about the tasks maximal response time

(WCET + preemption time): the whole task’s maximal response time is always less than the

inter-arrival time of the activating event.

The no-reactivation annotation expresses only the bond between the activating event and

the corresponding task, but it does not cover the relation to other events or tasks in the system.

Additional annotations, similar to the described one are thinkable, but have not been considered

yet.

3.5 Summary

To close this chapter, I want to give a quick overview what was reached and what information

can be gathered about a concrete application. In the next chapter, this information will be used

to tailor the OS closely to the specific application.
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The global control flow graph (GCFG) was motivated by a model of stacked virtual machines.

The GCFG contains all execution paths the system VM can execute. The branching decisions in

the GCFG are done upon the system state by this system VM. The system state is manipulated by

the application through explicit system calls or external events.

The construction of the GCFG is done in several passes with an increasing incorporation of

the OS specification: From the compiled application, a CFG is extracted and the basic blocks are

subsumed into atomic basic blocks (ABBs). Function calls are inserted to gain the inter-procedural

control flow graphs (ICFGs) from the CFG. On the ICFG several data-flow analyses, which are a

standard compiler technique, are used to deduce parts of the system state statically. This includes

the state of the interrupt block, resource occupation and the dynamic priority for each ABB.

The symbolic system execution (SSE) and system-state flow (SSF) are two methods to calcu-

late the GCFG from CFG, ICFG and the static information. The SSE enumerates all possible

system states and is therefore expensive, but accurate. SSF does a data-flow analysis, while

simultaneously constructing the GCFG edges, and produces an over-approximation of the GCFG.

Both methods can be combined to validate the results. Their composability is a topic of further

research.

The main source of edges in the GCFG are interrupts. Therefore, an annotation by the

developer at which point an interrupt cannot occur improves not only analysis run-time, but also

the density of the GCFG.

The result of this chapter is a fully constructed GCFG, which may be an over-approximation.

For each ABB a (maybe) fuzzy system state is given by both GCFG construction methods.
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System Construction

In Chapter 4, I introduced the global control flow graph (GCFG) and methods for its construction.

For each node (ABB) in this graph a (fuzzy) system state was calculated. The analysis is indepen-

dent of a concrete OSEK implementation and relies only on the OSEK specification. This chapter

will investigate how to use the gathered information to manipulate the operating system for a

given application to achieve better non-functional properties. This manipulation is done through

an operating system generator, which first analyses the application and applies the construction

methods afterwards. Because of its static design, OSEK is well suited for this generation process.

The application is statically linked against the operating system and is therefore not intended for

replacement; operating system and application form a firm bundle.

First, I will give describe a method that tailors the operating system very closely, on the

level of single system call sites, to the application. The resulting system image has shorter

paths through the kernel and generality is only employed where it is necessary. Afterwards two

software-base dependability methods are presented. They are intended to improve the resilience

against transient hardware faults. All presented methods will utilize the GCFG and the calculated

system states to incorporate deep application knowledge.

4.1 Tailoring System Calls

The operating system is the internal interpreter of the system VM. All VM instructions, which are

not propagated to the currently-running subtask VM but executed directly by the system VM, are

interpreted by the operating system. The presented method for tailoring this interpreting engine

will change the internal structure, but it will not change the behavior on the interfaces.

Normally, modern operating systems are decomposed into components that interact with each

other, like it is shown in Figure 4.1. Whether this decomposition is done on a function or on an

class/object level is not important here. I only assume that a composition of functionality is done,

such that components are activated in sequence to achieve the functionality. Basic components can

thereby be shared among the higher-level components. The functional programming paradigm is

one method to decompose a system into interacting components. Therefore I assume functional

decomposition here.

Several functions within the operating system act as gateways for the application into the

kernel. These gateway functions, which are the system VM instructions, are the system calls

(e.g., ActivateTask). All system-call invocations of the same kind result in a function call to

the same function within the kernel. The ABBs calling ActivateTask use the same technical

39
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TASK(SubtaskA) TASK(SubtaskB)

Ke
rn

el
sp

ac
e

ActivateTask() TerminateTask() GetResource()

SetReady() Schedule() SetSuspended() SetPriority()

GetHighestTask() Dispatch()

Figure 4.1 – Classical OS component activation graph. In classical operating systems,
different subtasks invoke the same system calls with different parameters. The code for one
type of system call resides in one distinct function, which activates other system functionality.

implementation for this system call. Each call site, for a given system call type, results in the

same function activation. The system-call function itself uses various other system components

to achieve the correct functionality in every possible situation. The system call and its component

usage is implemented in a generic manner and decides upon the dynamic parameters and the

dynamic system state, which is stored in memory, what actions have to be done to achieve the

functionality.

This decomposition into components is done on two levels: The data that is used by the

various components is separated into objects or structures, while the code is separated into

functions or classes. The separation and reuse of code reduces the used resources for program

memory and is often associated to maintainability of the source code. On the other side the

decomposition and reuse of the data is necessary, since a shared state between all participants is

essential for operation. The components communicate through these data structures.

The code decomposition is bought at the price of the dictate of generality. Since a component

can be called by several parties in various situations, additional run-time checks have to be in

place to dispatch dynamically upon the system state which action is appropriate. This additional

code costs run time during a system call and influences non-functional properties, like the

tolerance against transient hardware-faults. It also disallows to exploit static information of the

system at a certain point. For example, we do not need to call the scheduler, when we activate a

lower-priority subtask, since the system call will always return to the calling subtask.

4.1.1 System-Call Specialization

I will present the method of system call specialization to allow optimization of the operating

system in the case where the quality of application knowledge differs from system-call site to

system-call site. For this specialization the decomposition of the operating system is done in

a different way: The kernel is no longer a set of components that share code, but it is a set of

components that only share the state. This principle is depicted in Figure 4.2. We no longer build
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TASK(A) | Priority = 5 TASK(B) | Priority = 4

ActivateTask#1(B)
SetReady(B)

TerminateTask#1(...)
SetSuspended(A)
SetRunning(B)
Dispatch(B)

TerminateTask#2(...)
SetSuspended(B)
X = Schedule()
Dispatch(X)

GetResource#2(...)
SetPriority(12)

Figure 4.2 – System Call Decoupling and Specialization. Application knowledge enables
specialized system calls, which are instantiated for each call site. The kernel itself dissolves
and the functionality is unrolled and inlined.

components, which are connected through function calls, but we instantiate a function for each

system call site.

In Figure 4.2, four system call sites are in place. For each call site, a component is instantiated,

which is only called from one place in the application. Since this component is no longer forced

under the dictate of generality, the statically derived system state from Chapter 3 can be used to

tailor the system call. In case of the ActivateTask#1 function, it is obvious that no rescheduling

has to be done, since subtask A activates the lower priority subtask B. It has only to be marked

that subtask B is now READY.

In the case of TerminateTask#1, it is for sure that subtask B is READY, since every control

flow in subtask A calls ActivateTask#1 beforehand. Therefore, no scheduling has to be done.

But again, the mutable system state has to be adapted. Additionally, subtask B can be dispatched

directly. In the TerminateTask#2 system call the situation is not so clear and a general instan-

tiation has to be in place. In the case of GetResource the dynamic priority of the subtask can

be updated with a constant, since Limitation 5 allows the resource occupation and the dynamic

priority to be computed beforehand for each ABB.

The specialized system calls in Figure 4.2 can share component code, but we can also force

the compiler to inline all functions directly into the system call. This is a trade-off between

decomposition and increasing code size. In the extreme case of inlining everything, some very

interesting properties emerge:

1. Most arguments can be written down as constants in the specialized system calls. Therefore

the compiler can use constant folding to remove unreachable code (e.g. unreachable

branches) in this instantiation for these concrete arguments. This reduces memory accesses,

executed instructions and run time.

2. By inlining all needed system functionality in the specialized system call, no call–ret

machine cycle is needed, which may affect the dependability, since it avoids indirect jumps

on memory when returning from a function.

3. Since the system call code is located in one coherent memory region, a memory protection

unit (MPU) can be used to isolate the system calls from each other. One protection domain

for each system call is formed.
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4. The specialized and constant-folded system call might be small enough for inlining it into

the application.

1 ;; 0x10 = (1 << TaskID(B))
2 ;; SetReady(B);
3 orl ready_list, 0x10

Listing 8 – Machine Code example for ActivateTask#1. The SetReady in Figure 4.2 is
condensed by constant folding and inlining to a single machine instruction that updates the
systems ready list/bitmap.

For ActivateTask#1, the resulting system call can be compressed to a single machine

instruction, that sets a READY bit in a bitmask (see Listing 8). This single instruction is functionally

equivalent to the full-blown generic implementation that sets the subtask ready and does a full

reschedule, including the following dispatch.

When we examine this system tailoring process on a more abstract level, the single system call

site looses unneeded flexibility. In the real-time world, two main paradigms are used to construct

real-time systems: the event-triggered and the time-triggered paradigm. In his PHD thesis,

Scheler [44] used the ABB abstraction to translate from the first paradigm into to the second

one. This is a full shift from a the dynamic event-triggered paradigm to a static time-triggered

one. The system call specialization uses similar techniques, but takes the half way to a static

system. Only situations where the flexibility is not needed are made static. The expressiveness

and flexibility that the event-trigger paradigm provides remains.

4.1.2 Technical Implementation

To tailor the system calls, the call sites within the application have to be decoupled from each

other. This decoupling is done by rewriting the system call sites in the compiled application.

The compiled application is an object file or a compiler immediate representation. Within this

pre-compiled application, the system calls are function calls to dangling symbols. In other OSEK

systems, these dangling symbols are provided by the operating-system library, which is linked to

get the system image.

In the ABB identification phase, we split up the basic block such that each system call

resides in its own ABB. The generator rewrites those system call blocks to call a unique func-

tion, whose name is derived from the original system call name and from the ABB identifier.

Thus, the application fragment has not the conventional system call names as dangling unde-

fined symbols (like ActivateTask()) but one dangling reference for each system call site (e.g.,

ActivateTask__ABB42()).

For each dangling reference, the generator will instantiate a specialized system call. The

generator uses a decision tree to select the components needed to fulfill the system specification.

The generator decides at each edge upon the system state which subtree provides the needed

functionality for a certain call site.

In Figure 4.3 a decision tree for the ActivateTask system call class is given. The tailoring

process starts at the top. If no information is available for a system call site, the generic imple-

mentation is used; otherwise code for the SetReady and Schedule functionality is generated in

sequence. Every time we do not have enough information to specialize, a generic implementation

is used. Sometimes the system information allows us to omit no code at all, when the system
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state would not change. The implementation snippets that are collected for the ActivateTask#1
example from Figure 4.2 are marked with red dots. Combined, they result in a single machine

instruction (Listing 8).

The decision tree is optimized to emit dense code, if it is possible to determine the next

running subtask exactly. But also if more than one subtask are possible scheduling outcomes, a

partial scheduler is instantiated. While a full scheduler checks every subtask for its subtask_state,

a partial scheduler is endowed with the information that some subtasks are surely not ready.

In those cases, the scheduler does not have to check the surely-SUSPENDED subtasks. Not all

scheduler types can benefit from this information. For example, a bitmap scheduler often uses a

get_highest_bit_in_word() operation, which has constant run-time for a certain number of

subtasks. Other scheduler types, like a multi-level queue scheduler, will benefit indeed from this

information.

Another use-case for optimizing system calls is the Schedule() operation that has to be done

when an interrupt changed the ready list and returns. Normally a generic scheduler has to be

called, since we never know which task is running at the interrupt activation time. But from the

GCFG we can deduce the ABBs which are successors of iret blocks. Since every ABB belongs

exactly to one subtask we determine the set of possible next subtasks and instantiate a partial

scheduler.

If the same system call is generated for multiple system call sites, code size could be saved

by discarding identical copies. This kind of optimization is already done for C++ template

instantiations and could also be applied here. But this micro optimization to save code size was

not done for this thesis.

4.2 Assertions on the System State

Since all OSEK implementations have to fulfill the same specification, they are functional equiv-

alent to a large extent. Therefore, the non-functional properties, like run time and code size,

are target of optimization and research. Another non-functional property that gets more and

more attention in the embedded world, is the resilience towards transient hardware faults. This

resilience may obtained by specialized hardware, like expensive lock-step processors [4, 55], or

with software-based hardware-fault–tolerance measures, like checksums over data structures [10].
Many software-based approaches, like triple modular redundancy (TMR), rely on the operating

system as a minimal reliable computing base (RCB) [16].
The operating system is a program that is called only exceptionally. Therefore, its state

resides passive in the main memory for long periods of time. It is used only in a bursty manner

during system calls, which execute in a short time. Therefore, the protection of the OS state is a

fruitful target for implementing dependability measures. One possibility is a checksum over the

operating-system state to protect its integrity during the time the OS is not running. This can

be done without using static application knowledge. I want to present a method for checking

the constant part of the operating-system state before entering the kernel that is less complex in

terms of code in the final product and also hardens the system call code.

The GCFG is accompanied by a set of system states. This information is exploited to generate

assertions on the OS state when the kernel is entered or left. For this, the generator installs two

hooks within each system call (see Figure 4.4): before the actual system call, a SystemEnterHook

is installed; the SystemLeaveHook is installed before the system resumes to the subtask. Both
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hooks are part of the same critical region as the system call. These hooks are inserted per system

call site. When we use system call tailoring, such hooks can easily be inserted, but they can also

be instantiated by augmenting the system call sites. Again, these hooks are similar to explicit

join points known from aspect-oriented programming [28].
For both hooks a system state is determined that summarizes our knowledge about the system

at that point. Since parts of the system state are precise, the generator writes out asserts that check

the OS state for having the correct value. For the entering hook, this state is directly extracted

from the GCFG, since it was a direct result of the construction process. For the leave-hook we

have to merge all before-states of all successors in the GCFG of the system call ABB.

Since the state transformation, done by a system call, generates precise information, the

side-effect of the system call is checked by the assertions in the leave hook. The assertions have

also a flow control monitoring semantic: When the application issues an unexpected system call

as a result of a fault, the asserts may catch this fault, since the system is not in the expected state

for the system call.

The state when a system call is invoked and before it returns may be totally different. This

originates from the fact that system calls are preemption points. Figure 4.4 shows a system with

two system calls, which are placed within different subtasks (T1 and T2). Both system calls have

an own enter and leave hook and the GCFG execution flow visits them in a sequence that is

not directly obvious: SystemEnterHook#1 (Ê) and Syscall#1 (Ë) are visited after each other.

The executing task T1 is preempted, since T2 got ready. At some point after the preemption, T2

issues the TerminateTask (ABB2) system call; SystemEnterHook#2 (Ì) and Syscall#2 (Í)

are executed. T2 terminates and therefore the OS dispatches back to the first subtask and the

remaining SystemLeaveHook#1 (Î) is executed.

As we see, the enter hook and the leave hook of one “physical” system call are executed at

some very distinct points in time and totally different system states can be in place there. This

is due to the fact, that these hooks are executed as part of the system call and therefore on the

system VM level. When calculating the system states, which are base for the checking, we have

to take the system VM execution trace into account.

The observation that leave-hooks are related to enter-hooks of different system calls can be

used to reduce the number of assertions without loosing much of their benefits. System calls

execute for a very short time, compared to the long time spent in the application. Therefore, we

assume that each static fact has to be checked only once during a single kernel activation. In

the Figure 4.4 example, the points Ì, Í, and Î are within one kernel activation. But Ê and Ë

belong to another kernel region. We remove those assertions from the leave hook that are surely

SystemEnterHook#1
assert( isRunning(T1) );
assert( isSuspended(T2) );

Syscall#1

SystemLeaveHook#1
assert( isRunning(T1) );
assert( isSuspended(T2) );

ABB1:ActivateTask(T2)

SystemEnterHook#2
assert( isRunning(T1) );
assert( isRunning(T2) );

Syscall#2

SystemLeaveHook#2
...
...

ABB2:TerminateTask()

Ê

Ë

Ì

Í

Î resume

preempt

Figure 4.4 – For constant assertions upon the system state, all system calls are augmented
with an enter and a leave hook. When a system call results in a preemption, the enter and
the leave hook are executed independently on the timing axis.
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done within the same kernel activation. For this we do the intersection of all assertions done in

the enter-hooks that may lead to the current leave-hook.

In the example, SystemLeaveHook#1 has only one system enter hook that proceeds to it

(SyscallEnterHook#2). The surely-done assertion set for this leave hook is therefore:

{isRunning(T1), isRunning(T2)}

Therefore, we remove the isRunning(T1) assertion from the leave hook. This optimization

does not prevent the assertions from protecting the OS state during long phases of a dormant OS.

And it does not remove the check whether the system call had the correct side-effect, since data

the system call touched does not have the same value as before. In the example, we can guess

only from looking at the pre- and post-conditions that Syscall#2 involves a subtask termination.

Since the assertion code has constant arguments (e.g., the constant subtask id) the compiler

generates very efficient code for the implemented assertion types. Four types of static assertions

are generated from the system state:

subtask_state(ID)

SUSPENDED isSuspended(ID)

READY isRunning(ID)

FUZZY –

continuations(ID)

63 entryABB(ID) mustBeResumed(ID)

= {entryABB(ID)} mustBeStarted(ID)

* –

The isRunning(ID) and isSuspended(ID) assertions are directly derived from the corre-

sponding subtask_state system state. Whether a subtask was already started and is currently

preempted or whether it is READY, but was not exectued before, is deduced from continuations.

If the set consists only of the subtask’s entry ABB, the subtask was surely not running since its last

termination. If it does not contain this block, the subtask is surely to be resumed. If it contains

more than one ABB, but also the entry ABB, we have not enough knowledge for inserting an

assertion.

The static assertions on the system state utilize the state information that is a result of

the GCFG construction process to detect transient hardware-faults. They exploit the fact that

the application invokes the system calls in a certain pattern and the system state is therefore

well-known at certain points.

4.3 Control-Flow Monitoring

The system state assertions have already a control flow monitoring semantic by accident. The

constant parts of the system state may be different for different places within the GCFG. Therefore,

a faulty jump to a location where the constant system state part differs results in a detected error.

With the GCFG information at hand, we can do even further control flow monitoring with a small

overhead.

For the control-flow monitoring, we identify regions within the GCFG that must be entered

through a single ABB. In this “root ABB”, a marker is set. The marker must be present in all other
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ABB1

ABB2

ABB3 ABB4

ABB5

ABB6
E

reset marker A

set marker A

check marker A

Re
gi

on
A

Figure 4.5 – Control Flow Regions Used for Fault Detection. Region A sets a marker A,
which must be present in all blocks of that region. The marker is reset in all blocks outside
the region. When a faulty control flow jumps into the region, the marker is not present and
the fault is detected

ABBs that belong to this region. All blocks outside the region reset the marker again. If a marker

is not present within the region, it is sure that the region was not entered through the root ABB;

a fault must have occurred. Figure 4.5 shows an example of a control-flow region that sets a

marker A in ABB2, which is checked within the rest of the region. If a hardware fault leads to a

jump from ABB6 directly into the region, the marker is not present and the mechanism detects

the fault.

First, we need to identify those control-flow regions in the GCFG that can only be entered

through a single block. Luckily, a well-known compiler-technique called dominator analysis [1,

S. 602] provides exactly that semantic.

Definition 7 (Dominator and dominates-relation). In a flow graph, one block A dominates block

B, iff all possible paths through the graph originiating from the initial node visit block A before block

B. A is a dominator of B.

More colloquial, there is no “sneak-around” block A when executing B. Every block dominates

itself and only a strict dominance relation implies that A and B must be distinct nodes. Additionally

the concept of immediate dominators is widely used to express the dominance relationship as a

dominator tree [1, p. 602].

Definition 8 (Immediate dominator and dominator tree). Each block B has an unique immediate

dominator A that is the last dominator in any path from the initial node to B. In the dominator tree,

B is a direct child of A.

Figure 4.6 shows an example of a control-flow graph and its dominator tree. In the dominator

tree each node is the immediate dominator of its direct children and it dominates the whole subtree

strictly. There are several algorithms with different complexities that are used for dominator

analysis. Allen formulated the dominance computation as a global data-flow analysis with O(N2)
complexity [3]. In university courses, often the Lengauer-Tarjan [26] algorithm with complexity

O(E ∗ log N) is taught, although it is slower on real flow graphs than an iterative scheme [14].
Since the GCFG is a flow graph, a dominator tree that contains the system’s ABBs can be

constructed. Some nodes are computation blocks and some contain system calls. But since we are

specializing only the operating system, the generator can only influence the system call blocks.
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ABB1

ABB2 ABB3

ABB4

ABB5

ABB6

(a) Control Flow
Graph

ABB1

ABB4

ABB2 ABB3

ABB5 ABB6

(b) Dominator Tree

Figure 4.6 – Control Flow Graph and Dominator Tree. Each node in the tree is the immediate
dominator of its direct children and it dominates the whole subtree. The marked area is a
dominator region with ABB4 as the dominator.

ABB1

ABB4ABB3

ABB8

ABB12ABB11

ABB7ABB6

ABB10ABB9

ABB2

ABB5

(a) Dominator Tree with System Calls ( )

ABB1

ABB3

ABB8

ABB12ABB11

ABB10ABB9

ABB2

ABB5

(b) System Call Dominator Tree

ABB2

ABB5

(c) Subregion (ABB8)

ABB3

ABB8

ABB12ABB11

ABB10ABB9

(d) Subregion (ABB3)

ABB8

ABB12ABB11

(e) Subregion (ABB8)

Figure 4.7 – System Call Dominator Tree. All subtrees of the SCDT with a size greater than
one and smaller than the whole system are interesting regions for control-flow monitoring.
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Therefore, we condense the dominator tree to the system call dominator tree (SCDT), such that it

only contains the system call blocks. The SCDT expresses the dominance relationship among

all system call sites in the application. The SCDT has the StartOS block as a root node and

expresses the dominance relationship in the system-call invocation trace.

From the SCDT, the candidates for control flow regions, monitored by markers, are calculated.

All subtrees in the SCDT that are not equal to the SCDT and are non-trivial (contain more than

one node) are candidates (see Figure 4.7). The subtrees’ root node is called the region leader of

the CFG region.

1 // Enter regions by setting markers
2 markers = markers | 8;
3 // Check the presence of region markers
4 if ((markers & 0xf8) != 0xf8 )
5 signal_fault();
6 // Reset markers
7 markers = markers & (~(4 | 2));

(1) Emitted C code

1 ;; Enter regions by setting markers
2 mov eax, markers
3 or eax, 8
4 ;; Check the presence of region markers
5 mov ecx,eax
6 and ecx, 0xF8
7 cmp ecx, 0xF8
8 je L1
9 ud2 ;; signal_fault()

10 L1:
11 ;; Reset markers
12 and eax, 0xfffffff8
13 mov markers, eax

(2) Compiled IA32 instructionse

Listing 9 – The OS generator emits efficient code within each system call site that sets,
checks, and clears markers. The bitmask values are known at compile-time.

For the candidate subtrees, the OS generator emits setting-, checking- and marker-resetting

operations into each system call site. They can, for example, be placed in the enter hook. The

operations are implemented as bit operations on a marker word and the number of monitored

regions is limited to the bit width of the marker word. For a fine-grained monitoring the regions

are sorted by size and the smallest regions are selected. Each region is assigned one bit in the

marker word. When implementing the marker operations as bit operations, the overhead in

terms of RAM is the marker word and in terms of code is a constant-length code block for each

system call site.

The compiler emits very efficient machine code, since the region information is constant for

each system call ABB. The generated C code and a compiled IA32 assembler program is shown

in Listing 9. The enter operation sets at most a single bit, since each ABB is at most the leader of

one region. In all blocks within the region, the markers for the region must be present. As third

step, the region markers are resetted, when the block is not member of the region.

The described approach is a positive test. The check can only trigger, if the execution is

actually within the region, but the marker is not present. The case that the control flow jumps

outside the region cannot be caught. One approach, which was not implemented by me but is

worth mentioning, uses the dominance frontier [15]. The theoretical approach will be presented

in Section 7.2.

The control flow monitoring presented in this chapter tracks the execution irrespectively of

system call and subtask borders. It utilizes the control flow semantic of the GCFG and integrates

massively application knowledge.
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4.4 Summary

In this chapter, I presented three different approaches that are used in an operating-system

generator. All three methods utilize the in-depth analysis of the application behavior from

Chapter 3 to influence non-function system properties on a fine-grained level. This influence

changes only the implementation of the system VM, but not its external behavior.

In the system call tailoring process, the system call sites are decoupled by instantiating a

kernel fragment for each call site. Since this system call instance is not forced to work in all

situations, but only for a single call site, a high potential for tailoring system calls is released.

The kernel code for the system call instance can be fully inlined to get a loop-free and call-free

code region.

Besides the code size and run time, also resilience against transient hardware faults becomes

more and more important. Therefore, I presented two software-based reliability measures that

utilize the GCFG information. The first method inserts assertions on constant parts of the system

states before and after each system call sites. Additional to memory corruptions, they also detect

certain types of control-flow errors.

The third approach incorporates even more control-flow monitoring into the system. I used

dominance regions within the GCFG to detect even more control-flow error classes by setting

markers at the entry of a dominator region. The marker must be present in every node of the

control-flow region.

All three methods have in common that they utilize application knowledge, which was not

given through the system description file (OIL), but take also the application’s inner structure

into account.



Chapter 5

Evaluation

In the previous chapters, we have developed techniques for analyzing the interaction between the

application and the underlying operating system, as well as strategies for utilizing the gathered

information for optimizing non functional properties of the real-time system. In this chapter, I

will investigate on the characteristics of the GCFG construction, as well as the influence of the

system construction on the non-functional system properties.

After the presentation of the evaluation scenarios, the two core techniques for constructing

the GCFG are examined. The symbolic system execution (SSE) and the system-state flow (SSF)

analysis are compared in terms of run time and the quality of the resulting GCFG. For this

comparison, I will define several metrics to quantify these dimensions of the approach.

The system-construction techniques in Chapter 4 were mainly developed for increasing the

system dependability against transient hardware faults. Therefore, an extensive fault-injection

campaign covering the whole effective fault space is undertaken on the resulting system image.

But also the influence other non functional system properties, like code size and run time, are

measured.

5.1 Evaluation Scenarios

The presented analyzes and techniques are all part of the dOSEK operating-system generator.

dOSEK is an OSEK-like system generator that was constructed with dependability in mind and is

a result of the DanceOS research project3. dOSEK is configurable in regard to the techniques that

are applied during the system generation and is therefore well-suited for measuring the impact

of the analyzes. As applications, the extensive dOSEK test suite and the I4Copter benchmark are

used.

5.1.1 dOSEK: A Generator for Dependable Operating Systems

The dOSEK [19, 32] system generator aims to be a RCB for real-time applications that is more

resilient against hardware-faults than other OSEK implementations. dOSEK’s design is based upon

two pillars: strict fault avoidance, which is done mostly by indirection avoidance, and reliable

fault-detection techniques. Therefore, the techniques presented in Chapter 4 are a perfect match

for both categories. The system-call specialization reduces the number of useless instructions

3http://www.danceos.org

51

http://www.danceos.org


5.1 Evaluation Scenarios 52

that are executed during a system call, and therefore reduces “indirection”. The system-state

assertions and the control-flow monitoring incorporates additional fault-detection mechanisms.

Besides the standard technique of spatial isolation, which is nowerdays state of the art

when designing a real-time system, dOSEK also incorporates the possibility to enrich the kernel

execution with additional redundancy. For this, parity bits are used, as well as an ANB-encoded

scheduler [32, p. 38]. This scheduler exposes a very low number of silent data corruptions (SDCs)

at the cost of a high overhead in terms of code size and run time.

dOSEK includes the technique of decoupling different system call sites, like discussed in

Section 4.1, but the spatial isolation and the encoded operation are configurable. As a result

of this generation technique, dOSEK cannot be shipped as a library. Other real-time operating

systems can be configured with the rough system parameters (e.g., number of subtasks) and

compiled into a kernel library, which can be linked against a manifold of application that fits

the preconfigured system parameters. dOSEK tailors the kernel exactly to the behavior of the

application, they are inseparable afterwards.

For the evaluation, I will use dOSEK with spatial isolation. In dOSEK, this spatial isolation

is implemented on the IA-32 architecture by utilizing the memory-protection unit. Lukas [31]
describes in his master thesis, how dOSEK uses static page tables to mimic the behavior of a

MPU. dOSEK does this mimicry, since MPUs are more common in embedded system than MMUs.

Table 5.1 gives a quick overview about the used dOSEK features.

5.1.2 Applications

For the evaluation, several applications that run on top of dOSEK were chosen. These applications

have different properties and were either developed for testing the operating system or were

designed as an evaluation scenario.

5.1.2.1 dOSEK Test Suite

dOSEK comes with an extensive test-suite consisting of 52 test applications. The developers use

the test-suite actively in the development process of dOSEK and each test case is a complete

OSEK application. When a developer submits a change into the code reviewing process, which is

done with the gerrit 4 tool, a continuous integration process is started: Each test application is

4https://code.google.com/p/gerrit

unencoded dOSEK encoded dOSEK

Decoupling System Calls • •
Fully Inlined System Calls • •
System-Call Argument Inlining • •
Memory Protection • •
ANB-protected Scheduler •
ANB-protected Counters •
Protected Dispatcher •
Parity for saved Stackpointers •
Parity for saved Return-addresses •

Table 5.1 – dOSEK Variant Overview. For the evaluation, two variants of dOSEK are used,
an unencoded and unprotected version and the fully enriched version.

https://code.google.com/p/gerrit
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processed by the generator and the resulting system image is executed automatically within a

virtual machine, where it must produce a specific activation trace.

The dOSEK developers built the test suite with the goal of having test cases that are not

overly complicated, while covering as many corner cases of the OSEK specification as possible.

Because of this, the test-suite is not usable for evaluating the general precision and the general

applicability of the approach. But it is indeed, well-suited for comparing the two approaches

to GCFG construction relative to each other. And it is well-suited to observe properties of the

methods, when keeping in mind that the test-suite consists of precise and not overly complicated

applications.

Tasks

ISRS
0 1 2

1 alarm1a(22), isr2a(22),

2 sse1a(27), resource1a(31),

resource1c(33),

alarm1c(22), alarm1b(24),

alarm1f(24), isr2b(24),

sysmodel-1alarm-a(30),

sysmodel-1alarm-aa(30),

alarm3a(34), resource2a(34),

alarm3b(38), alarm3d(38),

alarm3e(39), alarm3c(41),

complex1a(27),

complex1b(27),

complex1d(27),

3 task1a(21), task1a-sse(21),

task2a(21), task2c(21),

task1f(22), task1e(23),

task1c(24), task2b(24),

task1b(25), task1g(26),

task1d(28), resource1b(33),

resource1k(35),

resource1g(37),

resource1d(41),

isr2d(22), alarm1d(24),

isr2c(27), alarm1e(30),

complex2a(32),

resource2b(38),

complex1c(27), alarm2a(31),

alarm2b(34), alarm2c(35),

4 sse1b(36), resource1h(38),

sse1c(40), resource1j(42),

lukas-alarmstress(29),

5 resource1e(37),

resource1f(39),

Table 5.2 – Matrix of dOSEK Test-Cases. The 52 test-cases developed along with dOSEK are
grouped by the subtask and ISR count. The number of ABBs is given in parenthesis.

The test cases in dOSEK have different complexities (see Table 5.2) and are grouped by the

number of subtasks that are involved and the number of ISRs that can fire. The more subtasks

(1-5 in dOSEK) and ISRs (0-2 in dOSEK) are declared, the more complex is the application’s outer

structure. Additionally, the more ABBs are needed to partition the ICFGs the more complex is

application’s inner structure. Therefore, when test-cases are referenced in the future, the format

Name(Subtasks, ISRs, ABBs) is used, like resource2b(3, 1, 38). If a short form is desired, the

format Name(ABBs) is used, like resource2b(38).

5.1.2.2 I4Copter: A Realistic Work-Load Scenario

The I4Copter [50] was already used in previous work by Hoffmann et al. [20] and Lukas [32]
as a realistic workload scenario for fault-injection experiments. Since the I4Copter is a flying

quad-rotor helicopter, it is a real-world safety-critical application.

As illustrated in Figure 5.1, the I4Copter consists of several interacting components. A

sampling task is activated by an periodic event every 30 milliseconds. The sampling task, which
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Sampling
30 ms

Signal
Processing

Sensor
Data

Flight
Control Actuate

90 ms
Actuator

Data
Update

Actuators

Remote RX
RC Signal

Copter
Control

WD
Counter

Watchdog
1 ms

PanicSteering

reset +1

WD Counter > 100

Synchronized via Resource (Shared SPI Bus)

Task

Event

Data

Legend:

Figure 5.1 – I4Copter Subtask Constellation. Simplified representation of the I4Copter task
and resource constellation, resembling a real-world safety-critical embedded system. The
system acts a common workload scenario for all generated dOSEK variants. (taken from
Hoffmann et al. [20]; modified)

includes the signal processing, is implemented with an OSEK alarm and five interacting subtasks.

Every 90 milliseconds, another periodic event is activated to schedule the flight-control task,

which calculates the new actuator values. The flight-control task is implemented with 4 subtasks

and one activating OSEK alarm. In order to measure sensor values with as little jitter as possible,

all subtasks of the sampling task have a higher priority, than the other subtasks.

A remote control signal activates the interaction with the outside world. It releases a copter-

control task, which provides data for the flight-control task and resets a watchdog timer. The

copter-control task is implemented with a single subtask and a single ISR2. The watchdog task is

a single subtask that would be activated if a OSEK alarm expires, which is regularly reseted by

the copter-control task.

In the end, the I4Copter system is implemented with eleven subtasks, three alarms, one ISR,

and one OSEK resource. Since I am interested in the interaction of the application with the

kernel, only the subtask setup is used as a benchmark. The application code is replaced with

a checkpoint function. It is the OS’ job to ensure the same checkpoint call sequence under all

circumstances. To limit the benchmark’s run time, it executes for three hyperperiods, which

results in 172 checkpoint activations.

Since the I4Copter benchmark was not intended to give a small and easy to comprehend

GCFG, but to resemble a real-world scenario, I will use it to perceive general properties of the

system analysis. Because of it’s long run time, it also has more timer interrupts than the test-suite

benchmarks.

5.2 System Analysis

Since the system analysis is done at compile time, its run time is not as critical as the quality of

the resulting GCFG. Nevertheless, the SSE has an inherent exponential run time, caused by the

exponential number of possible system states. Therefore, I will do an qualitative evaluation of

the analysis’ run-time, as well as a quantitative measurement of the analysis’ result.

5.2.1 Run Time of the System Analysis

When doing an run time evaluation, it is necessary to find a meaningful metric. Of course, the most

plausible choice is to measure actual time elapsed during the analysis. But this metric has some

caveats. First of all, the actual run time is highly dependent on the technical implementation of

the algorithms, but not necessarily on the quality and limits of the underlying concepts. Secondly,
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the actual run time is hard to measure on modern multi-core processors operated with preemptive

general-purpose operating systems. This is especially true for benchmarks, that run only for a

very limited amount of time.

Therefore, I think it is useful to find a metric that is independent of those technical issues,

but nevertheless reflects the quality of the concepts in regard to computation requirements.

For the system analysis, I identified the number of copied system states as such a metric. Using

this metric is plausible, because of the following reasons: The core of both analyses is the

system_semantic() function, which hides all the specification details of the OSEK standard

and maps one input state to multiple output states. It consists of the system call semantic, which

only manipulates a few bits in the system state. For a specific application, the system state is a

constant-sized data-structure, and therefore the actual run-time of the ABB_transformation()
is over-approximated by a small constant. Additionally, copy operations are easy to measure by

counting the calls to the copy function.

The fixed size of system state and the ICFG graphs permits us to over-approximate the state

manipulations of the block scheduler and the virtual dispatcher with a constant. Nevertheless, the

system_semantic() function has to create several new system states as an output. Therefore,

I measure the number of copied system states for each system_semantic() invocation. Each

output state has to be emitted by the block scheduler and to be fixed up by the virtual dispatcher.

In the next step, it has also to manipulated by the ABB_transformation(). Therefore, the

number of copied system states represents a quantitative metric of the run time of both analysis’

concepts.
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Figure 5.2 – Copied System States for SSE/SSF. The number of system state copy operations
for SSE is smaller than for SSF for the small applications from the dOSEK test-suite.

For the dOSEK test-suite, the number of copied system states is given in Figure 5.2. The

test-cases are sorted by the number of ABBs in system-relevant functions. It is surprising that

the SSF needs an overall higher number of copy operations. But a closer inspection makes this

result plausible: When annotating the number of external events in the test case, like it is done

in Figure 5.3, we observe that the number of copied system states is especially higher for SSF,

when external events have to be handled by the data-flow analysis.
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Figure 5.3 – Copied System States by ISR count. For SSE, the number of copy operations
can increase dramatically by adding more ISRs.

The SSF analysis handles external events (ISRs and alarms) by spawning a new fix-point

analysis for the ISR function. This is done for each computation block and for each external

event. For small applications, this seems to be more expensive than enumerating the whole

system-state space. But additional external events inflict also a high penalty on the SSE, which

has to calculate the whole system-state sub graph that is caused by the external event.

For the I4Copter benchmark, two scenarios are in place, when evaluating the analyses: We

can start the analysis without any additional information about task containers. Or we can apply

the no-reactivation–annotation principle from Section 3.4. The no-reactivation annotation will

cut down the number of external event activations that can occur. For a large system, like the

I4Copter, we expect a higher impact of the annotation on the SSE.

Copied States Possible States Run-Time (in s)

SSE (w/o ann.) 1,907,313 1,579,971 431.8
(w/ ann.) 15,329 13,473 1.85

SSF (w/o ann.) 6,547 n/a 1.47
(w/ ann.) 4,208 n/a 0.87

Table 5.3 – Run-Time Evaluation for analyzing the I4Copter. The copied states column gives
the number state copy operations that were needed for the analysis. The possible states
column gives the size of the resulting system state graph and the run-time for the analysis is
given in seconds.

The results for analyzing the I4Copter benchmark are summarized in Table 5.3. Without

the annotation, the SSE must copy over 1.9 million system states, while it is running for 431.8

seconds. Compared to this, the SSF is much faster in terms of copied system states as well as in

terms of actually elapsed time. It must copy only 6,547 states and has only 0.34 percent of the

SSE’s run time.

When incorporating additional information, like it was described for the I4Copter in Sec-

tion 5.1.2.2, the SSE analysis improves significantly. The number of copied system states drops

down to 15,329, which is only 0.8 percent of the original value. The impact on the SSF is with

−35.73 percent also measurable, but not as impressive as for SSE. In this large system, the
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limiting of external events mitigates the IRQ problematic. This mitigation has less impact on

the SSE, since spawning a new SSF analysis for each external event activation takes only a

constant amount of time and does not open a new branch in the system-state graph. Here, the

exponentially of the SSE analysis surfaces.

Since the I4Copter has four external events (3 ISRs and 1 alarm), it is clear why the annotation

has such a huge impact on the SSE. Additionally, the I4Copter application consists of 105 ABBs,

which adds up to the high run-time of the SSE, since the currently running ABB is a distinguishing

part of the system state.

For the I4Copter, I presented the run-time in seconds only to give an impression of the current

implementation and not to give an absolute metric of the problem. The current implementation

is done in a scripting language5 and was not optimized for speed, but only the number of copy

operations was kept as low as possible to give none of the implementations a penalty caused

by the implementation. This claim, that the number of system-state copies is kept low, can be

shown for the SSE, when we compare the number of copied system states with the number of

system states in the resulting state-graph, which is a lower bound for the copy operations.

In Table 5.3, the possible system states column gives this lower bound for the number of

copy operations. The number of unnecessary generated system states is with 1.21× (1.14× with

annotation) very close to the lower bound for the SSE. For the SSF, I cannot give such a precise

lower bound.

5.2.2 System-State Precision

The more we know for sure about a system, the more optimization and additional checks we can

apply to our system. But how can we measure the degree of knowledge we have about a system?

We have to find a objective measure that enables us to compare the quality of the analyses results,

regardless of the size of the application. This objective measure has to reflect the precision or

fuzziness of the system states, which are generated by SSE or SSF. Therefore, I introduce the

metric of “system-state precision”.

Definition 9 (System-state precision). The precision of a system state is a number in the interval

[0,1], that gives the amount of knowledge we have about a system state. A fully precise system state

has a precision of 1.0. If we do not know anything about the system state, it has a precision of 0.0.

The two main parts of the system state, we are interested in are the subtask_state and the

continuations set for each subtask. For the subtask_state, we score every subtask that is surely

READY or surely SUSPENDED:

st_score(state, subtask)=















1 i f subtask_state(state, subtask)= READY

1 i f subtask_state(state, subtask)= SUSPENDED

0 i f subtask_state(state, subtask)= FUZZY

For the continuations, we have no knowledge if the subtask can be resumed in every ABB

of the ICFG. Therefore, the size of the subtask’s ICFG (IC FGT ) is an upper bound. If we have

perfect knowledge, there is exactly one continuation point for each subtask. Therefore we use a

linear function that compares both numbers and has [0,1] as an image:

ct_score(state, subtask)=
|IC FGsubtask| − |continuations(state, subtask)|

|IC FGsubtask| − 1

5Python 3.4.0
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We weight both scores equally important and normalize it by the number of subtasks that

are declared within the system. This normalization ensures that we can compare systems of

different size. The result is a precision metric, within [0,1], for each system state. The precision

of a whole system is the average over all system states that are calculated by SSE or SSF.

state_precision(S)=
0.5

#Subtasks
·

∑

T∈Subtasks

(st_score(S, T)+ ct_score(S, T))
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Figure 5.4 – System State Precision for SSE/SSF. The precision of the SSE state precision is
always greater or equal to the SSF state precision.

For the dOSEK test-suite, Figure 5.4 summarizes the precision results for both SSE and SSF.

Since the test-suite is designed for clarity, it has an overall high precision and SSE and SSF have

an equal precision most of the time. In some cases, the SSF analysis reaches a smaller precision

than the SSE analysis. A closer look reveals that these test-cases included merging of system

states at function call and branches. Since those merge operations are done in the SSE analysis

after the whole system state space has been calculated, they have no negative effect during

the analysis. On the other hand, the SSF analysis merges states after each step, and therefore

propagates a fuzzy system state immediately in the data-flow analysis.

A closer look on the precision results reveals the high influence of external events (ISRs and

alarms) on the system state precision. In Figure 5.5 the precision results of the SSE analysis are

shown again, but the number of external events is additionally annotated. It is remarkable that

almost all test-cases with external events do not reach full precision. Also a higher number of

external events results in a lower precision. The only exception to this is the sysmodel-1alarm-aa

test case. This test case has a no-reactivation annotation. This annotation assists the analysis in

calculating a perfectly precise result, although external events are in place.

Table 5.4 shows the system state precision for the I4Copter benchmark. Again, the benchmark

is evaluated with both analysis methods and with/without no-reactivation annotation. We observe

that the annotation boosts the precision of SSE more than the precision of SSF. The higher benefit

of the SSE analysis is in accordance with the results of the artificial dOSEK test-suite. But it is

remarkable, that SSF with annotation reaches a higher precision than SSE without annotation.

This exemplifies the impact of giving the application developer more control about possible

interrupt occurrences.
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Figure 5.5 – System State Precision by ISR count. A high amount of external events has an
high impact on the system state precision.

System State Precision

SSE (w/o ann.) 0.83
(w/ ann.) 0.87

SSF (w/o ann.) 0.82
(w/ ann.) 0.84

Table 5.4 – System State Precision for I4Copter

5.2.3 Comparing the GCFG

The precision of system states for different analysis methods describes how good the different

approaches work out. But it does not set the general GCFG approach into context to other ways

of incorporating static application knowledge. I will outline this topic only briefly and I do not

claim any form of completeness here. But I want to give a hint what metrics are useful, when we

compare the quality of static application knowledge.

As discussed in Section 3.1, the main task of an OSEK system is to execute work-packages

form different subtasks on a single processor. The system VM is active only “in between” two work

packages. Therefore, the degree of application knowledge can be measured in terms of possible

transitions. Since these transitions are the external manifestation of the internal operation, they

can used to compare different approaches for describing the knowledge about the observable

behavior of an operating system. For the GCFG, the number of possible transitions is the number

of edges within the GCFG. The less edges the GCFG contains, the more we know about the

external behavior of the operating system.

The most trivial case to compare against the GCFG is the approach that ignores the application

knowledge completely. Each ABB (work package) can transition to every other ABB, even to itself.

Therefore the number of transitions is quadratic in the number of ABBs: (#ABBs)2. Although,

this way of utilizing the application knowledge seems too naïve, it is state-of-the-art, when a

library OS is linked against the application. Figure 5.6 compares the size of the GCFG relative

against the complete graph. The lower the mark is on the y-axis, the more we know about the

system compared to the full graph. In the worst case, the GCFG has 5 percent of the size of the
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Figure 5.6 – Relative Graph Sizes. All numbers compare to the complete graph, which
must be assumed when no application knowledge is incorporated. When using the static
priority information, only those transitions to a ABB with higher or equal priority have to
be considered in the inference-graph. For the GCFG only the edges that are present are
counted.

complete graph; in the best case the GCFG has 1.66 percent of the complete graph’s size. So, the

GCFG eliminates more than 95 percent of the possible transitions.

Barthelmann [5] used an interference graph to bring additional application knowledge into

the compiler. The inference graph contains an directed edge to every ABB that can preempt the

currently running ABB. These transitions point always from low-priority ABBs to high-priority

ABBs. Barthelmann used the inference graph to allocate the processor registers smartly among

the subtasks. By this, he optimized the number of registers that have to be saved during the

context switch. Along with the normal ICFG edges, these upwards-edges over-approximate all

ABB–ABB transitions that can be drawn when using only information from the OIL file.

In the best case, the inference graph has only 7.82 percent of the complete graph. In the

worst case, the inference graph has 30.31 percent of the complete graph’s size. But nevertheless,

for these test-cases the inference graph has always more possible transitions than the GCFG.

Even in the best case the inference graph has 1.56 times the size the GCFG has.

In the I4Copter benchmark, the GCFG has 1.67 (1.51 with annotation) percent of the size of

the complete graph. Compared to that, the inference graph has a relative size of 26.45 percent.

This amount of additional knowledge is not used in currently employed OSEK generators.

5.3 System Construction

In Chapter 4, three approaches for optimizing the non functional properties of the system images

were given. Of course, these methods have not only an impact on the desired non functional

properties, but also on others. In this section, I will quantify the influence on the non-functional

properties code size and run time.
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5.3.1 Code Size of the Kernel Fragments

In dOSEK, each system call site is decoupled from the other call sites of the same system call

type. Therefore, the size of the kernel increases with the number of system-call sites. Since each

system-call instance is one contingent code region, we can measure the needed code size for

each instance exactly.

In order to get a higher number of system call instances, I gathered all system calls from the

dOSEK test-suite and from the I4Copter benchmark. For the comparison, I selected the three

system calls ActivateTask, TerminateTask, and ChainTask. Since these system calls normally

call the scheduler, and they produce the largest instances in terms of code size when doing

aggressive inlining.

For the comparison, dOSEK is configured to produce an IA-32 binary that runs on the bare

machine and spatial isolation is turned off. It is built once as a robust variant with the encoded

operations, and once as a normal variant without the encoded operations.

Along with the baseline (either encoded or unencoded), four combinations of applied methods

are evaluated:

Baseline This variant is the normal dOSEK variant that does not utilize application knowledge

related to the GCFG.

+opt Like the baseline variant, but the system calls are specialized according to the GCFG and

the calculated system states, like it is described in Section 4.1.1.

+ass Like the baseline variant, but system state asserts are in place for each system call site, like

it is described in Section 4.2.

+flow Like the baseline variant, but control-flow monitoring based on dominator regions is

added to the system, like it is described in Section 4.3.

+all Like the baseline variant, but the generator applied all three of the above methods to the

system.

ActivateTask(n=76) TerminateTask(n=142) ChainTask(n=25)
0

200

400

600

C
od

e-
Si

ze
(i

n
B

yt
e)

Baseline +flow +ass +opt +all

Figure 5.7 – System Call Codesize for an unencoded dOSEK. For each evaluated optimization,
the influence on the code-size differs from system call to system call.
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Figure 5.7 shows the average system-call size in bytes for the three selected system-call types

in case of an unencoded dOSEK. Without any applied methods, the baseline variant needs a

similar amount of code for the three system calls. Over all (not only the three selected) system

calls, the code size is 191±179 bytes. The high standard deviation originates from the fact that

some system calls include a scheduler, and are therefore larger.

The control-flow monitoring (+flow) adds up the least overhead to the system call (AT:

+45.28 b, TT: +41.54 b, CT: +42.28 b)6. A closer evaluation shows that the code-size overhead

for this measure is constant and the deviation is only caused by the compiler’s code-alignment

strategy.

The system-state–assert method adds a higher code overhead to the kernel per system call (AT:

+176.51 b, TT: +173.76 b, CT: +162.72 b). Surprisingly, the overhead is quite homogeneous

among the different system-call types, although the number of asserts is depending on the location

of the system call in the GCFG.

The influence of the system-call specialization is of special interest. It decreases the size of

the kernel fragments significantly (AT: −81.06 %, TT: −69.72 %, CT: −74.13 %). Particularly

noteworthy is the standard deviation of the ActivateTask system calls. With ±19 bytes, they

show a low standard deviation. This is caused by the fact that an ActivateTask never includes

a scheduler! Since it does neither change the priority of the calling subtask nor of the activated

subtask, the priorities of both subtasks are fixed. Therefore the scheduling decision can always

be pre-calculated and only a dispatcher is necessary. This dispatcher dispatches either to the

calling or the activated subtask.

Relative to the specialized system, the other two measures applied show a code-size increase

(AT: +219.22 b, TT: +207.85 b, CT: +213.2 b) that is the composition of the single measures.

The resulting system (+all) is in average (over all system calls) 13.8 percent smaller than the

baseline system. So we accomplished to construct kernels with additional dependability measures,

which are smaller in terms of code size given a system with call-site decoupling..
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Figure 5.8 – System Call Codesize for an encoded dOSEK. For the encoded variant, the
influence of specialized system calls (+opt) is higher than for the unencoded variant.

For the encoded variant of dOSEK, Figure 5.8 reveals similar results. Caused by the encoded

operations, the baseline variant has a higher code size per system call from the beginning.

6AT = ActivateTask, TT = TerminateTask, CT = ChainTask
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Therefore, the relative overhead of the control-flow monitoring is quite small (AT: +3.92 %, TT:

+3.82 %, CT: +3.69 %). The absolute overhead (AT: +45.38 b, TT: +41.56 b, CT: +42.28 b)

is nearly equal to the unencoded dOSEK. The system-state asserts have an absolute overhead

(AT: +166.82 b, TT: +207.24 b, CT: +146.92 b) that is in the same range as for the unencoded

dOSEK.

For the encoded variant, the system-call specialization has an immense effect (AT: −90.63 %,

TT: −76.44 %, CT: −84.18 %). This is caused by the fact that the specialization cuts out parts

of the scheduler, which is especially costly in the encoded case. Over all system calls, the

specialization decreases the size of system calls by 82.53 percent. Here, the specialized systems

with the additional dependability measures applied have only 50.97 percent of the original

system-call sizes.

Since the quality of the system-call specialization is dependent on the quality of the system-

state information, it is fruitful to investigate on the relation between code size and the precision

of the system-state information for a specific system-call instance. Figure 5.9 shows this detailed

examination for the unencoded dOSEK, Figure 5.10 depicts it for the encoded dOSEK.

Since the system calls originate from different systems with different subtask counts, the

scattering is quite high. Therefore, a sliding average with a window-size of 0.02 is drawn

additionally into the graphs to get a feeling for a general trend.

It is remarkable, that the specialized ActivateTask (Figure 5.9a, +opt) shows a nearly

straight line. This is the effect of having always a precise scheduling outcome for this type of

system call. So, even when the system state has a low precision the scheduling outcome is sure,

and therefore no scheduler but only a dispatching operation is included. Since in dOSEK, the size

of the dispatcher is not dependent on the number of subtasks in the system, the sliding average

shows a nearly plain line. This plain line appears also in the encoded dOSEK (Figure 5.10a,

+opt).

For TerminateTask, the specialized system calls show a general downwards trend for both

the unencoded and the encoded dOSEK. So, a more precise system state results in smaller kernel

fragments. This is caused by the partial scheduler strategy the encoded scheduler can benefit

from.

For the two dependability measures that add code (+ass, +flow), the average follows the

baseline trend. Nevertheless, it is remarkable, that the gap between the baseline and the system-

state assert average increases with a higher precision. This is caused by the fact, that more

precise system states result in more system-state asserts, since more parts of the system state are

invariant.

Again, we can observe that the system-call specialization has a higher influence on the

encoded system than on the unencoded system. This originates from the higher code-size

overhead the single components have; the implementation leafs in the specialization decision

tree (see Figure 4.3) have a higher cost.

5.3.2 Run Time of the Kernel Fragments

The applied measures have not only an impact on the code size of the kernel fragments, but

also on the time that a system call needs to execute. In order to quantify the impact of the

applied measures, I executed the different systems (test-suite and I4Copter) in an IA-32 emulator.

The emulator is instructed to record an execution trace of the whole application. Within the
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Figure 5.9 – System-Call Codesize for an unencoded dOSEK (Detail). In dOSEK, a system
call is instantiated for each call site. The size of those kernel fragments is given in relation
to the system state precision of the system call site. The straight line is a sliding average
with window-size 0.02.
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Figure 5.10 – System-Call Codesize for an encoded dOSEK (Detail). In dOSEK, a system call
is instantiated for each call site. The size of those kernel fragments is given in relation to
the system state precision of the system call site. The straight line is a sliding average with
window-size 0.02.
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execution trace, all system call activations are identified automatically and connected to a specific

system-call instance. Therefore, we can connect each kernel activation to a system-call type.

For the run-time quantification of a system call activation, I count the processor instructions. I

took this simple approach, although the number of executed instructions is not necessarily linearly

correlated to the amount of time the actual execution needs on the real hardware. Vendor-specific

hardware optimization, like caching, branch prediction, and out-of-order execution, cause a

divergence here. Because of this, the real execution times are highly dependent on the specific

hardware version.

On the other hand, counting instructions depends only on the instruction-set architecture

and can easily be compared. Also in our case, the influence of the micro-architecture should be

negligible. The kernel is activated only for a short amount of time and in dOSEK it is always

entered by a system trap. Therefore caching and pipelining effects have a very limited effect on

the actual run time. Additionally, many advanced processor features, like out-of-order execution,

are not yet available for the embedded platforms, which are mainly used for real-time systems.

ActivateTask(n=2400) TerminateTask(n=243) ChainTask(n=3449)
0

20

40

60

80

100

120

R
un

-T
im

e
(i

n
In

st
ru

ct
io

ns
)

Baseline +flow +ass +opt +all

Figure 5.11 – System Call Runtime for an unencoded dOSEK. In all dOSEK test-cases and the
I4Copter benchmark system call activations were recorded and their run-time in executed
instructions was measured.

For the unencoded dOSEK variant, the average instruction counts for all activations in the

dOSEK test-suite and the I4Copter benchmark are given in Figure 5.11. Figure 5.12 depicts the

encoded dOSEK variant.

For the unencoded case, the control-flow monitoring adds about the same amount of in-

structions (AT: +5, TT: +7.57, CT: +6.99) as for the encoded variant (AT: +5.68, TT: +7.55,

CT: +6.99). Over all system calls, the run time increases in average by 6.2 instructions. Conse-

quently, control-flow monitoring with dominator regions can be implemented with less than 10

instructions executed per system-call activation.

When only the system-state assert (+ass) measure is applied, the overhead for the unencoded

variant (AT: +12.58, TT: +17.07, CT: +8.4) is in the same range as for the encoded case (AT:

+10.74, TT: +27.27, CT: +9.88). Of course, no real upper bound for the run time can be given,

when the number of inserted asserts is unbounded. In average, the system-state asserts cause

10.57 instructions to be executed additionally in each kernel activation.
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Figure 5.12 – System Call Runtime for an encoded dOSEK. Compared to the unencoded
variant, the system-call specialization has a much higher impact on the encoded dOSEK.

In all variants, the impact of the system-call specialization (+opt) is significant. Over all

system calls, the unencoded system gets 33.38 percent faster, while the encoded variant event

gets 52.74 percent faster. Especially noteworthy is the impact on the ActivateTask system call:

Because of the very linear execution, caused by having only a single dispatching call, the standard

deviation is quite small (unencoded: ±0.42 instructions, encoded: ±2.98 instructions).

Of special interest is the comparison between baseline and the variant with all three measures

activated (+all). In all cases, we can push the run time under the original run time, although

additional code was introduced into the kernel. The impact on the run time is not as high as for

the code size, but this can easily be explained: the specialization cuts out code regions that have

no influence on the system state, and code pieces that never will be executed in a specific place.

When a code region is never executed, erasing it influences the code size but not the run time.

When considering all system calls, system-call specialization (+opt) pushes down the run-time

overhead of the encoded operations to +43.23 percent compared to the unencoded baseline

variant. Without specializtion, the overhead of the encoded variant is +203.06 percent. The

system-call specialization massively eases the overhead of the encoded operation.

Comparing the unencoded baseline kernel to the encoded fully-modified (+all) kernel, the

run-time overhead of the systems (AT: +35.26 %, TT: +86.42 %, CT: +99.44 %) is much smaller

than for the unmodified encoded variant (AT: +198.87 %, TT: +243.97 %, CT: +204.76 %). Over

all system calls, the encoded, fully-modifed kernel remains with an overhead of 73.98 percent

compared to the totally unprotected and unmodified dOSEK.

5.4 Fault-Injection Campaign

The third and most interesting category, which I want to evaluate the presented methods in, is

the robustness against soft errors. Soft errors become more and more a topic of interest in the

embedded community, since shrinking structure sizes and high clock frequencies increase the

probability of transient hardware faults [11].
For the robustness analysis, I choose the realistic I4Copter benchmark as the evaluation

scenario. It was augmented with combinations of the three methods. With the resulting system
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image I undertook an extensive fault-injection campaign. For the fault-injection campaign, the

system image is run in a test environment. The test-environment executes the system for a given

amount of time; injects a bit flip and resumes the execution until the scenario is completed or

the system crashed. This process of injecting single-bit flips is repeated until all possible faults

were injected.

5.4.1 System and Fault Model

For the fault-injection campaign it is essential to define the system and fault model precisely. I

will use a single-event, single-bit fault model, which can for example be caused by radiation or

voltage fluctuations. These effects, which can have an impact on all important parts of a system,

are assumed on the instruction-set architecture level. So, I assume single-bit flips to occur in the

general-purpose registers, the flags register, the instruction pointer, and the main memory [6].
As a system model, I assume the presence of reliable read-only memory (ROM). In this ROM

all code and constant data is stored. As recent research shows the reliability of ROM is much

higher than for volatile main memory and increases even with the technological progress [22].
Additionally, I demand an MPU-like hardware protection, which is implemented on the IA-32

architecture in dOSEK by using an MMU.

Now, that we have defined what faults can happen and on which hardware they occur, I will

describe what tools were for the fault-injection. For the fault-injection campaign, I used the

FAIL* [2] framework. FAIL* provides various test-platforms, including the BOCHS [25] emulator

for the IA-32 architecture.

FAIL* works in multiple phases: First, the system is run without any disturbance and a golden

run is recorded. For this golden run, the simulator is stopped after each instruction and the

instruction pointer is stored as well as the addresses of all accessed memory locations. Secondly,

FAIL* analyzes the golden run and selects the fault that has to be simulated. Each fault is described

by the time the fault occurs, the fault location, and which fault pattern should be applied. In the

third and last phase, FAIL* starts, for each possible fault event, the simulator again and stops

the simulation at the time of the desired fault. In the halted simulator, FAIL* injects the fault

pattern into the fault location and proceeds the system until the normal execution finishes, an

error occurred, or a timeout expires.
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Figure 5.13 – FAIL*’s Fault Space Model. Each dot is a possible fault. In every time step a
fault can occur in every bit. To cut down the complexity, the fault space is partitioned into
equivalence classes. For each fault within an equivalence class, the system will show the
same behavior.
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FAIL* provides also a good model how to quantify the vulnerability of a given system-under-

test. In Figure 5.13, this model is visualized. FAIL* assumes a uniformly distributed occurrence

of faults. So, for every bit and for every time step a fault can occur. For the I4Copter benchmark,

this fault space consists of 4.45 · 1011 faults. Of course, this fault space is too huge to simply

execute every possible fault. Therefore, FAIL* partitions the fault space into equivalence classes.

Within each equivalence class that consists of multiple possible faults each fault leads to the same

experiment outcome.

In Figure 5.13, three equivalence classes are show. Before each write operation to a bit at

a given time, a fault will be benign, since the applied fault pattern is overwritten. The second

equivalence class, which consists of five possible faults, ends with a read operation. A fault

within this equivalence class results in an observable error. The third equivalence class extends

from the instruction after the last read operation to the next read operation. A fault within this

equivalence class results in no observable error. So, for these three classes, FAIL* orders two

experiments for the read operations and will report 5 errors and 7 faults without any effect. For

all I4Copter variants, FAIL* executed 2.55 · 107 experiments.

The fault-injection outcomes can be partitioned into three coarse categories: the fault that

showed no effect; the fault that resulted in a trap, a timeout or an error-hook; and the silent data

corruptions (SDCs). The error-hook category is less dangerous, since the operating system can

detect those conditions and react on them, for example, with a fail-stop semantic. For silent data

corruptions, as the name implies, such a detection did not trigger. For the I4Copter scenario, I

define two situations as a silent data corruption: When the operating system could not achieve

the correct checkpoint-activation sequence, which was described in Section 5.1.2.2, or when the

application data is corrupted by the operating system. In both cases, the operating system did

not fulfill its purpose and could not detect the fault. So, the main purpose of any dependability

measure is to push down the absolute SDC rate.

5.4.2 Applying a Single Measure

In order to quantify the influence of each described measure (control-flow monitoring, system-

state asserts, and system-call specialization) on the base system, I compare the SDC rate of the

base system to the variant that has exactly one measure applied.

Figure 5.14 shows the SDC rates for the unencoded dOSEK, while Figure 5.15 shows the

result for the encoded dOSEK. For the unencoded dOSEK I use a logarithmic y-axis, since the

memory fault location is far higher than the other fault locations. For both cases, the baseline

numbers are comparable to the numbers described by Lukas [32]. For the unencoded baseline

the number improved slightly from 1, 794.01 · 106 to 1,404.79 · 106. This decrease is due to the

fact that the dOSEK developers improved the unencoded variant. Nevertheless, the numbers stay

in the same order of magnitude.

All three measures improve the baseline (unencoded and encoded), in all cases. The least

improvement is gained by the system-call specialization. There, only a−1.62 percent improvement

can be measured in the unencoded dOSEK; −3.25 percent for the encoded dOSEK. The low

improvement rate for the specialization was surprising, but can be explained by the fact that

mainly code regions, which are never executed, are removed by the specialization. The system-call

specialization was designed particularly for decreasing code size and run time.
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Figure 5.14 – SDC Rates for the unencoded dOSEK. The majority of the SDCs stems from
fault that were injected into the main memory. The horizontal bar gives the sum of all SDCs
for each variant. Because of the high variance in the SDC rates a logarithmic axis is used.
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Figure 5.15 – SDC Rates for the encoded dOSEK. Compared to the unencoded dOSEK, the
SDC rate is reduced especially for memory locations. All described measures reduce the
number of SDCs even further.

On contrary to the system-call specialization, the control-flow monitoring and system-state

assert were designed as additive dependability measures. Additive in the sense that they add code

to system; the system-call specialization is substractive, since it removes code from the system.

The control-flow monitoring decreases the SDC rate for the unencoded dOSEK by −32.97

percent and for the encoded dOSEK by −10.36 percent. The measure mainly decreases the

number of SDCs that stem from memory faults, which is surprising in the first moment, since

the operating-system memory is not checked directly by this measure. Nevertheless, faults in

the system state can lead to scheduling decisions that were not denoted in the GCFG. So a

system-state fault can result in an illegal control flow, which can be detected by the control-flow
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monitoring. This observation explains also, why the influence on the encoded dOSEK is not as

high as for the unencoded variant. In the encoded variant, the system state is especially hardened

against faults, so the control-flow monitoring cannot have such a high impact here.

The system-state asserts decrease the SDC rate for the unencoded dOSEK by −50.97 per

cent and for the encoded dOSEK by −39.47 percent. So again, the measure has a higher impact

on the unencoded dOSEK. Again this higher impact of the unencoded variant stems from the

memory faults (−50.97 %), which are highly reduced by the encoding. For the register faults,

the improvement is in the unencoded case is with −42.06 percent almost equal to the encoded

variant (−41.82 %). In all cases, the SDCs that stem from flag-register faults are quite low.

Another interesting question is, whether the additive dependability measures add SDCs to the

system. Since these measures add code to the system, we are in danger that this additional code

leads to additional SDCs. For the overall SDC, we have seen that the number of SDCs decreased

in all cases. Nevertheless, for some fault locations the SDC rate increases. For example, the SDC

rate for memory faults increases by 25.17 percent (encoded) when control-flow monitoring is

applied. This behavior is quite surprising, since the additional code loads and stores memory

only through absolute addresses. The only possible explanation I could give for this behavior

is the fact that the memory placement of the other system objects changes by introducing the

control-flow–region marker word. Here a further investigation is needed. Nevertheless, a system

engineer should always look for such unexpected SDC increases and that the SDC decreases

weight out the SDC increase that is caused by additional code.

in 106 unencoded encoded

SDCs Improvement SDCs Improvement

Baseline 1,404.86 – 0.21 –
+flow 946.62 −32.62 % 0.18 −15.25 %
+ass 690.52 −50.85 % 0.16 −24.01 %
+opt 1,387.07 −1.27 % 0.19 −10.06 %

Table 5.5 – SDC Rate Improvement without spatial isolation. The SDC rates of dOSEK
without MPU/MMU protection resemble the results for the spatial-isolated dOSEK. The
improvement is always given to the corresponding Baseline.

For a dOSEK without spatial isolation, the numbers are quite the same. The absolute numbers

and the improvements are given in Table 5.5. More detailed graphs can be found in the appendix

on page 96.

But not only the rates of silent data corruptions is of interest, but also the distribution of

the detected errors. So, how does the applied measures influence the experiment outcomes

besides reducing the SDC rate; where were the faults detected. Figure 5.16 gives this overview

for the unencoded dOSEK with spatial isolation. The error classes besides the SDC, needs some

explanation: If a fault injection leads to an hardware trap (e.g., illegal opcode, division by zero),

the operating system can react to this events. The timeout class catches all endless loops in the

system. These kind of errors can be detected easily with a watchdog unit. The asserts are split

up in three categories: General Asserts are those asserts that are present in dOSEK anyway and

trigger on invalid system states. The flow-region assert and the system-state assert category are

only present in the variants with the corresponding dependability measure.

First of all, some categories are nearly unaffected by the applied measures. The timeout, trap,

and general assert numbers are quite stable. The only exception is the system-state assert method
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Figure 5.16 – All Error Events for the Fault Injection of an unencoded dOSEK. Each experi-
ment produces an reaction of the system that can be categorized in benign faults, detected
errors and silent data corruption. Benign faults are not shown in this figure.

(+ass). Here, most faults that would lead to traps or timeouts are converted into system-state–

assert events. The method does not only decrease the SDC rate, but does, as a side effect, trigger

on system states that would lead to traps.

For the control-flow monitoring, the situation is quite different. Here, the number of traps

does not decrease, but additional flow-region asserts occur. One interesting observation is

that the absolute number of SDCs, which are avoided by the control-flow monitoring measure

(−463.21 ·106), matches the number flow-region asserts quite precisely (463.28 ·106). From this

very close matching, I conclude that the control-flow monitoring is, although it does not decrease

the SDCs as effectively as the system-state asserts, highly effective for a class of faults that are

not covered at all by the base system. This observation on the unencoded system does not hold

in the same magnitude for the encoded system (SDCs ↓: −0.01 ·106; Flow-Region Assertions ↑:
0.16 ·106), since there other dependability measures are already in place. So, in the encoded case,

the control-flow monitoring catches faults that would have been also catched by the encoded

dOSEK.

5.4.3 Composing Measures

Until now, we have only applied a single measure. But how do the presented measures interact,

when multiple ones are applied at once. Does their influence on the SDC simply add up, or

annihilate their combined influence itself. For this, the I4Copter scenario was augmented with all

combinations of the three measures. For resulting systems, a complete fault-injection campaign

was undertaken. The results are shown for the unencoded dOSEK in Figure 5.17 and for the

encoded dOSEK in Figure 5.18.

In the two figures, the relationship of the variants is given as a tree. All variants in one

horizontal layer have in common the fact that they have the same number of methods applied.

The first two layers were already discussed in Section 5.4.2. The edges between layer two and

layer three indicate how the measures are combined. A node’s color indicates the SDC rate,
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Figure 5.17 – SDC Distribution for Multiple Dependability Measures in unencoded dOSEK.
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Figure 5.18 – SDC Distribution for Multiple Dependability Measures in a encoded dOSEK.
All SDC rates are given in 106.

which as also given as an absolute number in 106. Here, the best value is filled in green and the

worst (highest) SDC rate is filled in red.

The most surprising observation is the fact that not the variant with all measures applied (+all)

inhibits the lowest SDC rate, but the variant with only two measures applied (+ass; +flow). This

observation holds not only for the encoded, but also for the unencoded dOSEK. It is surprising,

since each measure applied by itself decreases the number of SDCs. But the influence of the SDC

decrease does not simply add up when more than one measure is applied.

When looking at the SDC rates, two situations arise: First, the combination of two methods

does not show the full sum of SDC savings the single measures showed. The combination of
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system-state assert and control-flow monitoring is such a case. For the unencoded system, system-

state asserts shows an absolute SDC saving of −716.04 ·106, while the control-flow montoring

has an absolute SDC decrease of −463.21 ·106. When both methods are applied at once, the SDC

decrease is −771.25 ·106. This effect stems from the fact that different dependability measures

catch the same faults. So when both methods are applied, the catched faults overlap and the

SDC decrease is not the full sum.

The second and more severe, combination anomaly is when the application of two (or more)

methods increase the SDC rate. This is the case for the combination of system-state asserts and

system-call specialization. For the encoded system, the additional application of specialization

to a system, which is already protected by system-state assert, the SDC rate increases by 10.53

percent. Also, the encoded system with all three methods applied shows a 10.93 percent higher

SDC rate than the system without system-call specialization. For the unencoded system, the

situation is very similar. So, how can this effect emerge?

For the unencoded dOSEK, the anomaly is with +46.14 ·106 quite high. Almost all of those

additional faults stem from faults that were injected into the main memory. Furthermore, only 39,

very large, equivalence classes cause this anomaly. A detailed investigation showed the following

picutre: Faults that were injected into the third lowest bit into the ready list, which causes an

priority increase for a single subtask by 8 priorities, were detected when only system-state asserts

were enabled. When the system calls are specialized, the detected errors transform to silent data

corruption.

Another closer look revealed the problem. Figure 5.19 shows the execution traces of both

systems. At the beginning of each hyper period, after the system has halted for a long time, an

alarm activates the InitateTask. Within this alarm interrupt, a fault occurs and flips the third

bit of the dynamic priority of the CopterControlTask. Because of this flip the CopterControlTask

increases its priority to 8, although it is the subtask with the lowest priority in the system and

can never have this priority level. The faulty ready word endured long passively in memory,

which causes very long equivalence classes. During its operation, the InitiateTask activates

another subtask (AttitudeTask) and hoists its priority to 7. In the system without system-call

specialization, a scheduler is invoked when the InitiateTask substak terminates. Since there,

the CopterControlTask is the subtask with the highest dynamic priority, it is scheduled. But,

the CopterControlTask subtask is enriched by the system-state assert approach with a check

that no higher-priority subtask, especially the AttitudeTask substask in this case, can be READY
(priority > 0). Therefore, the system-state assert catches the fault and no silent data corruption

occurs.

In the system with system-call specialization enabled, the picture at the termination of the

InitiateTask subtask is a little bit different. Here, the system generator did not call the scheduler,

since it is for sure that the AttitudeTask subtask must be dispatched. Therefore, AttitudeTask is

dispatched, although it has not the highest priority in that very moment. So, the influence of

the fault manifests itself only after AttitudeTask terminates. At this point, the CopterControlTask

subtask is scheduled by a regular scheduler instance, but the system-state assertion cannot catch

the fault anymore, since no higher-priority subtask is ready. A silent data corruption, in form of a

wrongly visited checkpoint in CopterControlTask, appears.

So here the “anomaly” is no real anomaly. It shows an effect that emerges when system-call

specialization and system-state asserts are used within the same system. The assertions were

inserted to check whether the system state is as assumed when the execution hits the system-

state assert. So, as already mentioned, the system-state asserts have an additional flow-control
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Figure 5.19 – SDC Anomaly in the unencoded dOSEK. Numbers denote the dynamic
priorities. In the specialized system, the effect of the fault reveals at a later point, where the
system-state asserts cannot catch it anymore.

monitoring semantic; they check whether the system has reacted correctly on the system state.

The system-call specialization makes the execution path through the system more static; more

decisions are made at the code generation time. In the case of the described problem, the

execution path to the check was made static, the scheduler is not queried anymore. Therefore,

the influence of the fault is delayed for so long that the system-state assert cannot catch the fault

anymore.

For the encoded dOSEK, the cause of the anomaly differs from the unencoded dOSEK. Fig-

ure 5.20 shows the SDC rates for the anomaly. The number of SDCs that originate from register

faults decreases, while the influence of instruction-pointer faults increases significantly. For the

first anomaly (+ass→ +opt+ass), the increase for the program counter is +171.22 %; for the

second observed anomaly (+ass+flow→ +all) it is 172.94 percent. When we do not take the
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Figure 5.20 – Anomaly in SDC Rates for Multiple Measures (encoded dOSEK). When
applying the system-call specialization method to a system, which is already protected by
system-state asserts, the SDC rate increases.

instruction pointer into account, the SDC rate decreases as we would expect it (orange bar). I

assume, that this increase stems from the fact that each system call decreases in code size. By

this decrease the single system-call instances move close together. So, a fault in the instruction

pointer has a higher chance to jump to another system call, which has a different effect.

The fault, which caused the higher SDC rate in the unencoded dOSEK, cannot lead to an

error in the encoded dOSEK, since all priorities stored encoded and a single bit flip causes an

invalid value, which is catched by the next full scheduling. In the encoded case, the anomaly is a

real anomaly and only caused by the code placement strategy of compiler and the functional

density of the resulting code.

5.5 Summary

In this chapter, I evaluated the characteristics of the GCFG construction methods, as well as the

system images that were generated and enriched by the gathered in-depth application knowledge.

The evaluation was done on three different levels: the characteristics of the analyses, the metrics

of the resulting system images, and the dynamic behavior of the system images towards soft

errors. For the evaluation, I selected two different benchmark applications: the dOSEK [19]
test-suite and the subtask setup of the I4Copter benchmark.

The first evaluation direction is the characteristic of the system analysis passes. Especially, the

two GCFG construction methods SSE (Section 3.3.3.1) and SSF (Section 3.3.3.2) determine the

complexity and the quality of the system analysis. In terms of run time, the SSE analysis shows a

lower constant overhead for small systems, while the overall complexity reveals an exponential

characteristic. In opposite to this, the SSF analysis exhibits a high constant overhead due to the

handling of external events (i.e., interrupts and alarms), while the run-time requirements remains

low, even for large systems. For both methods, the handling of external events is the main factor

for analysis run time and the quality of the resulting application knowledge. The no-reactivation
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annotation, which was presented in Section 3.4 and limits the activation of external events,

supports the system analysis significantly, while the SSE benefits in a much higher extend than

the SSF analysis.

For measuring the quality of the gathered information, I introduced the system-state precision,

which denotes the quantity of sure knowledge about the system at a given point in the application.

The more we can say for sure about the system at one point, the higher is the precision of

the calculated system state. All benchmarks point out the higher precision of the SSE analysis

compared to the SSF analysis. The comparison also revealed that the number and the possible

activation points of external events gravely influence the overall precision of the system states.

Therefore, the usage of no-reactivation annotations assists both analyses in producing precise

system states.

When we compare the GCFG approach to the normal approach of only utilizing the information

from the static system description (OIL) during the system generation time, a much higher

potential of application knowledge is expressed and can be provided to later phases of the system

generation.

The second level of evaluation are the code size and run-time characteristics of the resulting

system images. For this, the dOSEK operating-system generator applied three optimization

measures to the benchmark applications. The three measures, which optimized different non-

functional properties, are the system-call specialization (Section 4.1.1), the system-state assertions

(Section 4.2), and the control-flow monitoring with dominator regions (Section 4.3). For the

kernel fragments that are the result of the system-call decoupling the code size can be measured

exactly. The system-call specialization reached an average code-size decrease of 82.53 percent

for the encoded dOSEK. So, for the encoded dOSEK the cost of the encoding could be decreased

significantly, while the observable functionality stayed the same. For the two dependability

aspects, the code size overhead is independent of the technique that is used to implement

the system-call logic. The system-state asserts add in average 138 bytes to each system-call

site, while the control-flow monitoring adds about 31 bytes. In total, when choosing from the

repertoire of dOSEK and the presented measures, we can now either choose to build a encoded

and specialized system at half of the code-size price of an unprotected dOSEK (0.55×). Or we

can build an protected and specialized dOSEK with both dependability measures applied at 60

percent overhead of the cost of an unprotected dOSEK (+118.07 bytes per system call).

Like the code size, the influence on the run time of the presented measures is important to

the real-time–systems engineer. The run-time overhead for both dependability measures remain

about the same for the encoded and for the unencoded dOSEK (system-state asserts: +10.57

instructions; control-flow monitoring: +6.2 instructions). Both methods can be applied to any

OSEK-like operating system with a very low number of additionally executed instructions.

The most impact on the run time of the system has the system-call specialization. Here the

optimization cuts away 33.38 (unencoded) respectively 52.74 (encoded) percent of the run time

that is spent during the kernel execution. When we, again, combine all three presented measures,

a system with encoded operations and specialized system-calls can be build with 43.23 percent

run-time overhead. With the two additional dependability measures, the fully protected system

shows a run-time overhead of 73.98 percent compared to the fully unprotected and unmodified

dOSEK.

The most interesting evaluation aspect is the influence of the three measures on the rate of

silent data corruptions. When applying only a single measure, the influence of the system-call

specialization had the smallest influence on the SDC rate. In the best case, −3.25 percent could
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be gained compared to the base systems. The ystem-state assert is the best of the presented

measures and cuts the SDC rate in half (−50.97 %). The control-flow monitoring showed a

slightly lesser effect (maximal −32.97 %).

The SDC rate measurement for systems were multiple measures were applied showed some

interesting effects. Although, the SDC rate could be reduced by−54.90 per cent for the unencoded

dOSEK, the additional application of system-call specialization increased the number of SDCs again.

The detailed investigation revealed that the system-state assert measure and the specialization

interact in an unforeseen way: The specialization delayed the influence of faults until a point were

the assertions could not detect the fault anymore. So, although the three presented measures are

composable, their effects on the SDC rate does not simply add up.

As a baseline, I could construct a encoded dOSEK instance that uses 49.03 percent less flash

memory for code, has a 42.59 percent lower run time and incorporates both system-state asserts

and control-flow monitoring. These applied measures reduce the SDC rate by 34.84 percent

compared to the best, until now, available dOSEK.



Chapter 6

Related Work

In this chapter, I want to present previous work that was not the fundamental of this thesis, but

is related to the various topic discussed in this work.

A global view on the interaction between operating system and application was already

proposed by Bertran et al. [8]. There a global control-flow graph for a complex embedded system,

which was built on top of Linux, was constructed in a flow-insensitive manner. System-call entry

points and library entry points were connected to the corresponding call sites. On this GCFG, dead

code elimination in terms of removing uncalled system-calls and unreferenced library functions

resulted in a reduced code size of the system image. In contrast to this work the scheduling and

system-call semantic was not taken as closely into account as I did it. This stems mainly from the

fact that the Linux kernel has not such a strict and simple semantic as OSEK.

Barthelmann [5] used the system description file of an OSEK system and the included

static priorities to determine basic-block transitions that are impossible. With this application

knowledge, the number of registers that has to be saved in the preemption of a task is reduced

by the compiler. Here, also application knowledge is used to influence a non functional property

of an OSEK kernel. But in contrast to my thesis, the scheduling semantic of OSEK was used in a

flow-insensitive manner.

In the area of formal methods and verification, the OSEK semantic got some attention:

Waszniowski and Hanzálek [51] designed a model for the OSEK standard for the model checker

UPPAAL7. They modeled all components as timed automata and took also inter-process commu-

nication (OSEK events) into account. Their main focus was verifying application properties, like

schedulability analysis. Huang et al. [21] modeled OSEK as communicating sequential processes

(CSP). The application subtasks were modeled without considering the internal application

structure and interrupts were excluded. With this model, they could verify different properties of

their OSEK system, like dead-lock freedom and freedom of priority inversion. For my approach,

these models could provide a more formal definition of system_semantic().

System specialization was already discussed by the operating-system community for general-

purpose operating systems. Pu, Massalin, and Ioannidis [43] developed the Synthesis kernel,

which included a code synthesizer that produced optimized code paths at run time for often

invoked system calls, like read(). Due to manual implementation of code templates, which are

then filled by the synthesizer, huge performance benefits arouse from shorter kernel execution

paths. In comparison to the dynamic Synthesis system, my approach toward system-call special-

ization took also the in-depth application knowledge into account and is executed off-line. Pu et

7http://www.uppaal.org/
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al. also mention the problem of code-size explosion. McNamee et al. [33] used Tempo, a partial

evaluator for C programs, and a set of specialization predicates to identify functions automatically

for specialization within the kernel. Here, the specialization was done also dynamically at run

time and the specialization does not include detailed application knowledge.

Several approaches towards control-flow monitoring were developed for application logic.

Benso et al. [7] uses regular-expression automata to check whether the executed basic block

sequence of an application is correct. Oh, Shirvani, and McCluskey [36] presented an approach

with software signatures. Each basic block is assigned an unique number; when the basic block

is entered or left, a global variable is xored with the unique number. Without control-flow

errors, the global variable contains always exactly the unique number of the currently executed

basic block. Yau and Chen [54] divided the control-flow graph into loop-free regions. For each

region a database of possible paths is encoded and checked during the execution. All mentioned

approaches do only consider the control-flow graph of a single function or subtask, but could be

extended to catch control-flow errors on the ABB and GCFG level.



Chapter 7

Future Work

In this chapter, I want to present a few ideas that came to my mind during the development and

writing phase of this thesis. These ideas are the result of many discussions with my supervisors

Martin Hoffmann and Daniel Lohmann.

7.1 Usage in Other Whole-System Analyzes

The GCFG provides a global view upon the interaction between the application and the real-time

system. This knowledge could be exploited also in other areas of the real-time world.

One example of such an area is the analysis of the worst-case execution time. When doing

flow-sensitive WCET analysis, the micro-architecture and the cache state are important factors

to the precision of the WCET over-approximation. When not taking the operating system into

account, the WCET analyzer has to assume after each system call that the cache does not contain

any data of the subtask’s working set, since all cache lines could be extruded by another subtask.

Chong et al. [12] proposed an approach to incorporate the influence of the operating system

to ease the effect on the system state during the WCET analysis. They annotated each system

call (type) with a maximal effect that can occur onto the system state. By this flow-insensitive

approach, the influence of system calls is limited. With the GCFG analysis at hand, the WCET

analysis could be provided by even better annotations on the influence of the operating system.

Similar to the WCET analysis, could a whole-system application compiler, like KESO [17,

52], benefit from the global view upon the system’s control flow. With the information which

basic block is executed on the machine directly after a system call, constant propagation across

kernel barriers is achievable. Also could the global view and a detailed static analysis of the

application code reveal protocol violations in the application code. Static code checkers could be

made operating-system aware in a flow-sensitive manner.

7.2 A Better Control-Flow Monitoring

In Section 4.3, I presented an approach to insert control-flow monitoring checks into the system

calls for a positive test. The positive test can check whether the execution flow jumps into the

flow region without entering it via the region leader. Here I want to present an approach, which

was not implemented by me because of technical difficulties. It uses the concept of the dominance

frontier [15] to determine all resetting points for the marker when the region is left.
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Definition 10 (Dominance frontier). The dominance frontier of a CFG node X is the set of all nodes

Y, such that X dominates a predecessor of Y, but does not strictly dominate Y.

So the dominance frontier of a region leader are those ABBs that are executed just after

the region is left. If we reset the region marker there, the resetted marker also indicates an

information: We have left the region on a valid path. Therefore, we can add checks outside

the region that the regions markers are not present. Resetting could also be done in the “last”

dominated block within the region, which are the predecessors of the dominance frontier (see

Figure 7.1).

ABB1 Leader

ABB2

ABB3

ABB4

ABB5

ABB6

ABB7 ABB8

ABB9
Dominance
Frontier

Dominance
Region

System Call

Compuation

Figure 7.1 – A control flow region with its leader and possible resetting points for the region
marker, which can be located in the dominance frontier or directly “before”.

But when only the system-call blocks are manipulated by the OS generator a problem arises.

For having a sound check for being outside the region, we must ensure that no control flow

“sneaks” around the resetting nodes. If as well the node within the dominance frontier and its

predecessor(s) in the region are computation blocks, the OS generator has no chance to insert

the resetting operation. So if the control flow leaves the region through that path, the marker

is not reset and the next negative check would cause an false positive. ABB2 and ABB6 from

Figure 7.1 are an example of such a bypass. This could be solved by manipulating computation

blocks, but because of technical difficulties this was not implemented for this work. Nevertheless,

with a solution here, a negative check could be implemented as cheaply as the positive check.

7.3 Converting OSEK into a Finite State Automata

The construction of the GCFG with the symbolic system execution showed that the system-calls,

the application logic, and the OSEK semantic can be expressed as a directed graph of all possible

system states. So, the operating system transitions from one state into another one, when an

external event, like a system-call or an external event occurs. Upon the result state an action, in

our case a scheduling decision and a dispatch operation, is done. Therefore, it should be possible

to express the OSEK semantic for exactly this application as a finite state automata.

State automata based approaches to design applications are already widely used in the real-

time systems community. The state-machine compiler [47] provides an domain specific language

to express application logic in terms of states and transitions and is able to produce code in

various languages. State machines have one main benefit for verification of systems: they are

known to be turing incomplete. Therefore, some work was already done to design an operating

system as a state machine [24, 35].
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With the global control-flow graph at hand, a state machine for exactly one application could

be generated that shows exactly the scheduling decisions the OSEK specification demands. By

this the system state could be reduced to architecture specific memory variables and a machine

word that indicates the current system state. For this venture, some tasks have to be tackled: Do

all states of the symbolic system execution need a representation in the operating system state

machine? How can we keep the code size of the state transition table low? What do we have to

do in order to cope with the indeterminism introduced by alarms and events?

7.4 Limitations of the Approach

The presented analysis approach is not only to be extended in the already directions, but it is also

a topic of further research to ease the limitations the current approach reveals. During Chapter 3,

I enlisted already the limitation I demanded from the application developer. These limitations

touched mainly the usage of system calls in various parts of the applications and the system-call

arguments. Besides these internal limitations, the current approach has several other limitations

that narrow the scope of the presented methods.

First of all, not all concepts that are enlisted in the OSEK standard are covered by the system_-
semantic() transformation. Since I restricted the scope of this thesis to OSEK BCC1, I could

omit event support, multiple activations per subtask, and multiple subtasks per priority. Especially

the missing event support is a severe limitation, since it narrows down the expressiveness of the

application code, while the other missing features limit the coarse-grained structure.

Another limitation of the approach is the complexity of the analysis. As depicted in Sec-

tion 5.2.1, does the SSE analysis exhibit an exponential analysis run time. The number of system

states that have to be enumerated explodes with large applications. This explosion can either

be limited by the presented no-reactivation annotation or by a certain application design. The

closer a system call is to the root of the call hierarchy of a subtask, the larger can the ABBs be

constructed. Therefore, it is a limitation of the approach that it forces a certain application design,

when a short analysis time is required.

Among the exploitation methods, the system-call specialization has the most limited scope.

The general overhead of the system-call decoupling cannot be compensated by the savings the

system-call specialization carries out. Here an hybrid approach might be applicable: Specialize

only those system-calls with very precise system states and use generic implementations for

situations with fuzzy system states.



Chapter 8

Conclusion

In this work, the global control-flow graph is presented as a approach for expressing in-depth

application knowledge about real-time systems. Through the tight coupling of application and

the real-time operating system, much of the interaction between those two components can

be statically deduced from the application logic and the operating-system semantic. The OSEK

operating-system standard provides such a semantic and is widely used in the automotive industry.

The global control-flow graph connects the atomic basic blocks, which are a superstructure of

the application’s basic blocks, of different subtasks to get a global view on the possible scheduling

and preemption decisions in the system. I provided two approaches, which both operate on an

abstract system state, to calculate the global control-flow graph. The symbolic system execution

enumerates all possible system states, while the system-state flow analysis propagates an fuzzy

system state through the application logic.

The application knowledge can be used to optimize the non functional properties of the

operating system in several ways: The system-call specialization decouples the system-call sites

from each other and exploits the gathered information to remove unnecessary code paths from

the kernel fragments. As a dependability measure, the system-state–assert method inserts checks

to verify that constant parts of the system state have the correct value at certain points in the

application. The control-flow monitoring uses dominator regions within the global control-flow

graph to monitor the execution flow of operating system and application.

In the evaluation, I could show the impact of the presented measures upon the I4Copter

benchmark. I could construct a encoded dOSEK instance that uses 49.03 percent less flash

memory for code, has a 42.59 percent lower run time and incorporates both system-state asserts

and control-flow monitoring. These applied measures reduce the silent data corruption rate by

34.84 percent compared to the best, until now, available dOSEK.

The usage of in-depth application knowledge is one of the keys to software-based measures

against transient hardware faults. The awareness of application behavior opens up the possibility

to very fine-grained dependability measures. But this application knowledge could also be used

in other areas of analyzing and tailoring real-time systems. For example, could a worst-case

execution time analysis benefit strongly from the knowledge about all scheduling decisions.

Also, a whole-system compiler could do constant propagation across kernel activation borders.

And the total knowledge of all system states could provide the possibility to express the whole

operating-system logic as a finite state automata.
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BB basic block

CFG control flow graph

GCFG global control flow graph
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IRQ interrupt request

ISR interrupt service routine
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OIL OSEK implementation language
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(open systems and their interfaces for electronic in automobiles)

PCP priority ceiling protocol

RCB reliable computing base

ROM read-only memory

RTOS real-time operating system

RTSA real-time system-architecture

SCDT system call dominator tree

SDC silent data corruption

SSE symbolic system execution

SSF system-state flow

TMR triple modular redundancy

VM virtual machine

WCET worst-case execution time
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Appendix A

Fault-Injection Campaign

Here, I want to present you some of the graphs that were removed from the main corpus of this

thesis, not because they are not interesting or informative, but because most of their information

is partly redundant with other graphs and does not provide new insights.
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Figure A.1 – SDC Rates for the unencoded dOSEK without Spatial Isolation.
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Figure A.2 – SDC Rates for the encoded dOSEK without Spatial Isolation.
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Figure A.3 – SDC Distribution for the Instruction Pointer for the unencoded dOSEK. When
injecting faults into the instruction pointer, the system-call tailored variant shows a higher
SDC rate for low bit offsets. Low bit offsets equal short jumps by a power of two.
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Figure A.4 – SDC Distribution for the Instruction Pointer for the encoded dOSEK. When
injecting faults into the instruction pointer, the system-call tailored variant shows a higher
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Appendix B

Reproducibility

The results presented in Chapter 5 were generated almost entirely by an automatic process. This

automation allows not only an easy access to the raw data, which was used in the evaluation,

but makes the results also more easy to reproduce. In this appendix, I want to describe the raw

data, which can be obtained together with the LATEX source of this document, and the formal

description of the experiment scripts.

The experiment descriptions were written in the versuchung9 framework. This framework

allows the definition of formal experiment descriptions as Python code. Each experiment takes

well-defined input parameters, instrument dOSEK and FAIL* to run with the given arguments,

and output well-defined outputs. These outputs can be post-processed by other versuchung

experiments. Figure B.1 show the data flow within those versuchung experiments for each of the

three evaluation sections.

For each evaluation section, the experiments output a data.tex file. These files contain

dataref10 keys. dataref is a LATEX package that allows the user to define symbolic data points and

to reference them from within the document. A data point’s value can be printed directly, it can

be used within a calculation, or it can be used as an input parameter to a PGFPlot11. By using

these techniques, all numbers, percentages and graphs are always up-to-date with the latest run

of the experiment results.

The GatherStatsDict (see Figure B.1) experiment checks out a dOSEK source tree. It

configures dOSEK with the given configuration vector and builds the dOSEK test suite and the

I4Copter benchmark. For the Section 5.3, the experiment is furthermore instructed to record a

golden run of the application.

The CombineStatsDict calculates the dataref keys, related to the code size used by the

application. Furthermore the system state precision and other metrics for the analyses are

extracted from the reports that are generated during the construction of dOSEK.

The DOSEKStatistic experiment analyses the golden-run traces for each variant and calcu-

lates average activation times and other metrics related to the dynamic behavior of the dOSEK

applications.

The FailTrace experiment builds the I4Copter benchmark for various configurations. As a

result, 16 golden-run traces and the corresponding system images are stored. These traces are

imported into a MySQL database by the FailImport experiment.

9https://www.github.com/stettberger/versuchung
10https://www.github.com/stettberger/dataref
11https://www.ctan.org/pkg/pgfplots
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The activation of FAIL* is the only step of the evaluation that was not codified with versuchung,

since the computer cluster of the University of Erlangen-Nuremberg12 was utilized. Operating

this cluster required some manual worksteps that were not worth automating. FAIL* writes back

the result of the fault-injection campaign into the database. The results are queried by a SQL

script and the output is only transformed into dataref keys, but not further modified.

12https://www.rrze.uni-erlangen.de/dienste/arbeiten-rechnen/hpc/systeme/
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#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.files import File, Directory
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict

class GatherStatsDict(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "fail-trace-all": Bool(False),
        "encode-system": Bool(False),
        "specialize-system": Bool(False),
        "insert-state-asserts": Bool(False),
        "insert-cfg-regions": Bool(False),
	"mpu": Bool(False),
    }
    outputs = {"dicts": Directory("dicts"),
               "stats": File("statistics.py")}

    def run(self):
        logging.info("Cloning coredos...")
        with self.coredos as coredos_path:
            self.stats.copy_contents("generator/statistics.py")

            os.mkdir("build");
            logging.info("Configuring...")
            if not self.fail_trace_all.value:
                # Activate coptermock-no-annotation
                shell("echo 'COREDOS_BINARY(NAME bench-coptermock-no-annotation SYSTEM_XML system-no-annotation.xml coredos.cc)' >> app/benchmark/coptermock/CMakeLists.txt")

                shell("cd build; ../new_build_env.py -a i386 --encoded=yes --mpu=no --specialize=yes -c")
                logging.info("Building...")
                shell("cd build; make -j $(nproc) build_and_test")
            else: # Trace all
                extra = ""
                if self.encode_system.value:
                    extra += " --encoded=yes"
                else:
                    extra += " --encoded=no"

                if self.specialize_system.value:
                    extra += " --specialize=yes"
                else:
                    extra += " --specialize=no"

                if self.mpu.value:
                    extra += " --mpu=yes"
                else:
                    extra += " --mpu=no"

                shell("cd build; ../new_build_env.py -a i386 --fail-trace-all=yes "+ extra)

                SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
                if self.insert_state_asserts.value:
                    SGFLAGS.append("-fgen-asserts")

                if self.insert_cfg_regions.value:
                    SGFLAGS.append("-fcfg-regions")

                logging.info("Building...")
                logging.info(" ".join(SGFLAGS))
                shell("export SGFLAGS=%s; cd build; make -j $(nproc) fail-trace-all",
                      " ".join(SGFLAGS))

            (stats_files, _) = shell("find build -name stats.dict.py")

            for filename in stats_files:
                name = filename.split("/")[-2]
                logging.info("Gathering for %s", name)
                f = self.dicts.new_file(name)
                f.copy_contents(filename)




class CombineStatsDict(Experiment):
    inputs = {"gather": GatherStatsDict("GatherStatsDict") }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("bcc1_", "").replace("_", "-")
    def key(self, keys, value):
        self.dref["/".join(["stats.dict"] + keys)] = value

    def work_on_benchmark(self, name, stats):
        def S(keys, value):
            self.key([self.fmtn(name)] + keys, value)
        sse = stats.find_one("SymbolicSystemExecution")
        ssf = stats.find_one("SystemStateFlow")
        gcfg = stats.find_one("ConstructGlobalCFG")
        gcfg["name"] = name
        # The overall precision is the mean of the SSE state
        # precisions, since it is the more precise analysis.
        gcfg["precision"] = numpy.mean(sse["precision"])
        # The complexity of a gcfg is the number of actual needed GCFG
        # edges and number of all possible edges
        gcfg["rel-complete-graph"] = 1.0
        gcfg["rel-inference-graph-static"] = (float(gcfg["inference-edges-static"]) / gcfg["abb-count"] ** 2)
        gcfg["rel-inference-graph-dynamic"] = (float(gcfg["inference-edges-dynamic"]) /  gcfg["abb-count"] ** 2)
        gcfg["rel-sse-graph"] = (float(gcfg["sse-edges"]) / gcfg["abb-count"] ** 2)

        assert gcfg["rel-inference-graph-dynamic"] <= gcfg["rel-inference-graph-static"]
        gcfg["sse"] = sse
        gcfg["ssf"] = ssf

        S(["sse", "copied-system-states"], sse["copied-system-states"])
        S(["sse", "run-time"], sse["run-time"])
        x = sse["system-states"]
        if type(x) == list:
            S(["sse", "system-states"], sse["system-states"][0])
        else:
            S(["sse", "system-states"], sse["system-states"])

        S(["ssf", "copied-system-states"], ssf["copied-system-states"])
        S(["ssf", "run-time"], ssf["run-time"])

        S(["sse", "edges"], gcfg["sse-edges"])
        S(["ssf", "edges"], gcfg["ssf-edges"])
        S(["sse", "precision","mean"], numpy.mean(sse["precision"]))
        S(["ssf", "precision","mean"], numpy.mean(ssf["precision"]))
        S(["sse", "precision","std"], numpy.std(sse["precision"]))
        S(["ssf", "precision","std"], numpy.std(ssf["precision"]))

        S(["gcfg", "subtasks"], gcfg["subtask-count"])
        for i in ("rel-complete-graph", "rel-inference-graph-static", "rel-inference-graph-dynamic", "rel-sse-graph"):
            S(["gcfg", i], gcfg[i])
        S(["gcfg", "isrs"], gcfg["isr-count"])
        S(["gcfg", "abbs"], gcfg["abb-count"])

        self.matrix[(gcfg["subtask-count"], gcfg["isr-count"])].append(gcfg)
        self.gcfgs.append(gcfg)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gather.stats.path)

        self.matrix = collections.defaultdict(list)
        self.gcfgs = []
        for tmp in self.gather.dicts:
            name = tmp.basename
            stats = statistics.Statistics.load(tmp.path)
            self.work_on_benchmark(name, stats)


        # Generate sorted lists
        testcases = {}
        for s in [1,2,3,4,5]:
            for i in [0, 1, 2]:
                l = []
                for gcfg in self.matrix[(s,i)]:
                    if "bench" in gcfg["name"] or "lukas_dispatch" in gcfg["name"]:
                        continue
                    testcases[gcfg["name"]] = gcfg
                    l.append(gcfg)
                l = sorted(l, key = lambda x: x["abb-count"])
                self.key(["testsuite", "matrix", "%s/%s" %(s,i)], 
                         ", ".join([self.fmtn(x["name"]) for x in l]))


        self.key(["testsuite", "count"], len(testcases))

        def output(l, key):
            if key in l[0]:
                l = sorted(l, key = lambda x: x[key])
            else:
                l = sorted(l, key = lambda x: x["sse"][key])

            self.key(["testsuite", "sorted-by", key], 
                     ", ".join([self.fmtn(x["name"]) for x in l]))

            by_isr_0 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 0]
            by_isr_1 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 1]
            by_isr_2 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 2]

            self.key(["testsuite", "sorted-by", key, "0 isr"], 
                     ", ".join(by_isr_0))

            self.key(["testsuite", "sorted-by", key, "1 isr"], 
                     ", ".join(by_isr_1))

            self.key(["testsuite", "sorted-by", key, "2 isr"], 
                     ", ".join(by_isr_2))

            self.key(["testsuite", "sorted-by", key, "* isr"], 
                     ", ".join(by_isr_0 + by_isr_1 + by_isr_2))


        output(testcases.values(), "precision")
        output(testcases.values(), "abb-count")
        output(testcases.values(), "copied-system-states")
        output(testcases.values(), "sse-edges")

        def max_min(l, key):
            self.key(["test-suite", key, "max"], max([gcfg[key] for gcfg in l]))
            self.key(["test-suite", key, "min"], min([gcfg[key] for gcfg in l]))

        max_min(testcases.values(), "rel-complete-graph")
        max_min(testcases.values(), "rel-inference-graph-static")
        max_min(testcases.values(), "rel-inference-graph-dynamic")
        max_min(testcases.values(), "rel-sse-graph")


def sliding_window(sequence, width):
    # Sort by first component
    sequence = list(sorted(sequence, key = lambda x: x[0]))
    minimum = 0.0
    maximum = 1.0

    xpos = 0.0
    new_sequence = []
    while xpos <= maximum:
        xpos += width
        xmin, xmax = xpos-width/2.0, xpos + width/2.0
        values = [x[1] for x in sequence if xmin < x[0] and x[0] <= xmax]
        if len(values) == 0:
            continue
        new_sequence.append((xpos, numpy.mean(values)))

    return new_sequence
    
class DOSEKStatistic(Experiment):
    inputs = {"gathers": List(GatherStatsDict, []) }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("fail-bcc1_", "").replace("_", "-")

    def key(self, keys, value):
        self.dref["/".join(keys)] = value

    def work_on_variant(self, variant_name, stats):
        abbs = []
        for name, stat in stats.items():
            subtasks = stat.find_all("Subtask").values()
            subtask_count =  len([x for x in subtasks if not "Idle" in x["_name"] and not x["is_isr"]])
            for abb in stat.find_all("AtomicBasicBlock").values():
                if not "/" in abb["_name"]:
                    continue
                # Ugly workaround to get the system call type
                abb["syscall"] = abb["_name"].split("/")[1]
                if not "sse-precision" in abb:
                    subtask = stat.get_parent(abb)
                    if "is_isr" in subtask:
                        if subtask["is_isr"]:
                            abb["syscall"] = abb["syscall"] + "inISR"
                        else:
                            # Here we got the abbs that were never called, therefore they have no
                            # activations
                            assert len(abb["activations"]) == 0
                            continue
                    else:
                        # Here are idle thread and alarm callbacks
                        assert "Idle" in subtask["_name"] or "IncrementCounter" in abb["_name"]
                        continue

                abb["subtask-count"] = subtask_count
                abbs.append(abb)

        def write_sequence(label, sequence):
            if len(sequence) == 0:
                return
            self.key(label, " ".join([("(%f, %f)" % x) for x in sequence]))

            avg = sliding_window(sequence, 0.02)
            self.key(label + ["window"], " ".join([("(%f, %f)" % x) for x in avg]))


        def write_average(label, sequence):
            self.key(label + ["mean"], numpy.mean(sequence))
            self.key(label + ["std"], numpy.std(sequence))
            self.key(label + ["count"], len(sequence))


        kernel_cycles = []
        for syscall in ["ActivateTask", "TerminateTask", "ChainTask", "GetResource", "ReleaseResource",
                        "SetRelAlarm"]:
            codesize = []
            runtime = []
            all_cycles  = []
            for abb in abbs:
                if not abb["syscall"] == syscall:
                    continue
                codesize.append((abb["sse-precision"], abb["generated-codesize"]))

                cycles = [x["cycles"] for x in abb["activations"]]
                if len(cycles) > 0:
                    runtime.append((abb["sse-precision"], numpy.mean(cycles)))
                    all_cycles += cycles

            write_sequence(["codesize", "by-precision", variant_name, syscall], codesize)
            write_average(["codesize",  variant_name, syscall], [x[1] for x in codesize])
            write_sequence(["runtime", "by-precision", variant_name, syscall], runtime)
            write_average(["runtime",  variant_name, syscall], all_cycles)
            kernel_cycles += all_cycles


        codesize = [abb["generated-codesize"] for abb in abbs if "generated-codesize" in abb]
        self.key(["codesize", variant_name, "mean"], numpy.mean(codesize))
        self.key(["codesize", variant_name, "std"], numpy.std(codesize))
        self.key(["runtime", variant_name, "mean"], numpy.mean(kernel_cycles))
        self.key(["runtime", variant_name, "std"], numpy.std(kernel_cycles))

        return len(abbs)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gathers[0].stats.path)

        self.matrix = collections.defaultdict(list)
        self.stats = []
        for gather in self.gathers:
            gather.metadata
            name="base"
            if "mpu" in gather.metadata and gather.metadata["mpu"]:
                name += "+mpu"
            if gather.metadata["encode-system"]:
                name += "+enc"
            if gather.metadata["specialize-system"]:
                name += "+opt"
            if gather.metadata["insert-state-asserts"]:
                name += "+ass"
            if gather.metadata["insert-cfg-regions"]:
                name += "+flow"

            stats = {}
            for var in gather.dicts:
                if not "fail" in var.basename:
                    continue
                var_name = self.fmtn(var.basename)
                stat = statistics.Statistics.load(var.path)
                stats[var_name] = stat
            abb_count = self.work_on_variant(name, stats)
            print os.path.basename(gather.path), name, abb_count


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"gather": GatherStatsDict,
               "combine": CombineStatsDict,
               "dosek-stats": DOSEKStatistic}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.files import File, Directory
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict

class GatherStatsDict(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "fail-trace-all": Bool(False),
        "encode-system": Bool(False),
        "specialize-system": Bool(False),
        "insert-state-asserts": Bool(False),
        "insert-cfg-regions": Bool(False),
	"mpu": Bool(False),
    }
    outputs = {"dicts": Directory("dicts"),
               "stats": File("statistics.py")}

    def run(self):
        logging.info("Cloning coredos...")
        with self.coredos as coredos_path:
            self.stats.copy_contents("generator/statistics.py")

            os.mkdir("build");
            logging.info("Configuring...")
            if not self.fail_trace_all.value:
                # Activate coptermock-no-annotation
                shell("echo 'COREDOS_BINARY(NAME bench-coptermock-no-annotation SYSTEM_XML system-no-annotation.xml coredos.cc)' >> app/benchmark/coptermock/CMakeLists.txt")

                shell("cd build; ../new_build_env.py -a i386 --encoded=yes --mpu=no --specialize=yes -c")
                logging.info("Building...")
                shell("cd build; make -j $(nproc) build_and_test")
            else: # Trace all
                extra = ""
                if self.encode_system.value:
                    extra += " --encoded=yes"
                else:
                    extra += " --encoded=no"

                if self.specialize_system.value:
                    extra += " --specialize=yes"
                else:
                    extra += " --specialize=no"

                if self.mpu.value:
                    extra += " --mpu=yes"
                else:
                    extra += " --mpu=no"

                shell("cd build; ../new_build_env.py -a i386 --fail-trace-all=yes "+ extra)

                SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
                if self.insert_state_asserts.value:
                    SGFLAGS.append("-fgen-asserts")

                if self.insert_cfg_regions.value:
                    SGFLAGS.append("-fcfg-regions")

                logging.info("Building...")
                logging.info(" ".join(SGFLAGS))
                shell("export SGFLAGS=%s; cd build; make -j $(nproc) fail-trace-all",
                      " ".join(SGFLAGS))

            (stats_files, _) = shell("find build -name stats.dict.py")

            for filename in stats_files:
                name = filename.split("/")[-2]
                logging.info("Gathering for %s", name)
                f = self.dicts.new_file(name)
                f.copy_contents(filename)




class CombineStatsDict(Experiment):
    inputs = {"gather": GatherStatsDict("GatherStatsDict") }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("bcc1_", "").replace("_", "-")
    def key(self, keys, value):
        self.dref["/".join(["stats.dict"] + keys)] = value

    def work_on_benchmark(self, name, stats):
        def S(keys, value):
            self.key([self.fmtn(name)] + keys, value)
        sse = stats.find_one("SymbolicSystemExecution")
        ssf = stats.find_one("SystemStateFlow")
        gcfg = stats.find_one("ConstructGlobalCFG")
        gcfg["name"] = name
        # The overall precision is the mean of the SSE state
        # precisions, since it is the more precise analysis.
        gcfg["precision"] = numpy.mean(sse["precision"])
        # The complexity of a gcfg is the number of actual needed GCFG
        # edges and number of all possible edges
        gcfg["rel-complete-graph"] = 1.0
        gcfg["rel-inference-graph-static"] = (float(gcfg["inference-edges-static"]) / gcfg["abb-count"] ** 2)
        gcfg["rel-inference-graph-dynamic"] = (float(gcfg["inference-edges-dynamic"]) /  gcfg["abb-count"] ** 2)
        gcfg["rel-sse-graph"] = (float(gcfg["sse-edges"]) / gcfg["abb-count"] ** 2)

        assert gcfg["rel-inference-graph-dynamic"] <= gcfg["rel-inference-graph-static"]
        gcfg["sse"] = sse
        gcfg["ssf"] = ssf

        S(["sse", "copied-system-states"], sse["copied-system-states"])
        S(["sse", "run-time"], sse["run-time"])
        x = sse["system-states"]
        if type(x) == list:
            S(["sse", "system-states"], sse["system-states"][0])
        else:
            S(["sse", "system-states"], sse["system-states"])

        S(["ssf", "copied-system-states"], ssf["copied-system-states"])
        S(["ssf", "run-time"], ssf["run-time"])

        S(["sse", "edges"], gcfg["sse-edges"])
        S(["ssf", "edges"], gcfg["ssf-edges"])
        S(["sse", "precision","mean"], numpy.mean(sse["precision"]))
        S(["ssf", "precision","mean"], numpy.mean(ssf["precision"]))
        S(["sse", "precision","std"], numpy.std(sse["precision"]))
        S(["ssf", "precision","std"], numpy.std(ssf["precision"]))

        S(["gcfg", "subtasks"], gcfg["subtask-count"])
        for i in ("rel-complete-graph", "rel-inference-graph-static", "rel-inference-graph-dynamic", "rel-sse-graph"):
            S(["gcfg", i], gcfg[i])
        S(["gcfg", "isrs"], gcfg["isr-count"])
        S(["gcfg", "abbs"], gcfg["abb-count"])

        self.matrix[(gcfg["subtask-count"], gcfg["isr-count"])].append(gcfg)
        self.gcfgs.append(gcfg)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gather.stats.path)

        self.matrix = collections.defaultdict(list)
        self.gcfgs = []
        for tmp in self.gather.dicts:
            name = tmp.basename
            stats = statistics.Statistics.load(tmp.path)
            self.work_on_benchmark(name, stats)


        # Generate sorted lists
        testcases = {}
        for s in [1,2,3,4,5]:
            for i in [0, 1, 2]:
                l = []
                for gcfg in self.matrix[(s,i)]:
                    if "bench" in gcfg["name"] or "lukas_dispatch" in gcfg["name"]:
                        continue
                    testcases[gcfg["name"]] = gcfg
                    l.append(gcfg)
                l = sorted(l, key = lambda x: x["abb-count"])
                self.key(["testsuite", "matrix", "%s/%s" %(s,i)], 
                         ", ".join([self.fmtn(x["name"]) for x in l]))


        self.key(["testsuite", "count"], len(testcases))

        def output(l, key):
            if key in l[0]:
                l = sorted(l, key = lambda x: x[key])
            else:
                l = sorted(l, key = lambda x: x["sse"][key])

            self.key(["testsuite", "sorted-by", key], 
                     ", ".join([self.fmtn(x["name"]) for x in l]))

            by_isr_0 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 0]
            by_isr_1 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 1]
            by_isr_2 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 2]

            self.key(["testsuite", "sorted-by", key, "0 isr"], 
                     ", ".join(by_isr_0))

            self.key(["testsuite", "sorted-by", key, "1 isr"], 
                     ", ".join(by_isr_1))

            self.key(["testsuite", "sorted-by", key, "2 isr"], 
                     ", ".join(by_isr_2))

            self.key(["testsuite", "sorted-by", key, "* isr"], 
                     ", ".join(by_isr_0 + by_isr_1 + by_isr_2))


        output(testcases.values(), "precision")
        output(testcases.values(), "abb-count")
        output(testcases.values(), "copied-system-states")
        output(testcases.values(), "sse-edges")

        def max_min(l, key):
            self.key(["test-suite", key, "max"], max([gcfg[key] for gcfg in l]))
            self.key(["test-suite", key, "min"], min([gcfg[key] for gcfg in l]))

        max_min(testcases.values(), "rel-complete-graph")
        max_min(testcases.values(), "rel-inference-graph-static")
        max_min(testcases.values(), "rel-inference-graph-dynamic")
        max_min(testcases.values(), "rel-sse-graph")


def sliding_window(sequence, width):
    # Sort by first component
    sequence = list(sorted(sequence, key = lambda x: x[0]))
    minimum = 0.0
    maximum = 1.0

    xpos = 0.0
    new_sequence = []
    while xpos <= maximum:
        xpos += width
        xmin, xmax = xpos-width/2.0, xpos + width/2.0
        values = [x[1] for x in sequence if xmin < x[0] and x[0] <= xmax]
        if len(values) == 0:
            continue
        new_sequence.append((xpos, numpy.mean(values)))

    return new_sequence
    
class DOSEKStatistic(Experiment):
    inputs = {"gathers": List(GatherStatsDict, []) }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("fail-bcc1_", "").replace("_", "-")

    def key(self, keys, value):
        self.dref["/".join(keys)] = value

    def work_on_variant(self, variant_name, stats):
        abbs = []
        for name, stat in stats.items():
            subtasks = stat.find_all("Subtask").values()
            subtask_count =  len([x for x in subtasks if not "Idle" in x["_name"] and not x["is_isr"]])
            for abb in stat.find_all("AtomicBasicBlock").values():
                if not "/" in abb["_name"]:
                    continue
                # Ugly workaround to get the system call type
                abb["syscall"] = abb["_name"].split("/")[1]
                if not "sse-precision" in abb:
                    subtask = stat.get_parent(abb)
                    if "is_isr" in subtask:
                        if subtask["is_isr"]:
                            abb["syscall"] = abb["syscall"] + "inISR"
                        else:
                            # Here we got the abbs that were never called, therefore they have no
                            # activations
                            assert len(abb["activations"]) == 0
                            continue
                    else:
                        # Here are idle thread and alarm callbacks
                        assert "Idle" in subtask["_name"] or "IncrementCounter" in abb["_name"]
                        continue

                abb["subtask-count"] = subtask_count
                abbs.append(abb)

        def write_sequence(label, sequence):
            if len(sequence) == 0:
                return
            self.key(label, " ".join([("(%f, %f)" % x) for x in sequence]))

            avg = sliding_window(sequence, 0.02)
            self.key(label + ["window"], " ".join([("(%f, %f)" % x) for x in avg]))


        def write_average(label, sequence):
            self.key(label + ["mean"], numpy.mean(sequence))
            self.key(label + ["std"], numpy.std(sequence))
            self.key(label + ["count"], len(sequence))


        kernel_cycles = []
        for syscall in ["ActivateTask", "TerminateTask", "ChainTask", "GetResource", "ReleaseResource",
                        "SetRelAlarm"]:
            codesize = []
            runtime = []
            all_cycles  = []
            for abb in abbs:
                if not abb["syscall"] == syscall:
                    continue
                codesize.append((abb["sse-precision"], abb["generated-codesize"]))

                cycles = [x["cycles"] for x in abb["activations"]]
                if len(cycles) > 0:
                    runtime.append((abb["sse-precision"], numpy.mean(cycles)))
                    all_cycles += cycles

            write_sequence(["codesize", "by-precision", variant_name, syscall], codesize)
            write_average(["codesize",  variant_name, syscall], [x[1] for x in codesize])
            write_sequence(["runtime", "by-precision", variant_name, syscall], runtime)
            write_average(["runtime",  variant_name, syscall], all_cycles)
            kernel_cycles += all_cycles


        codesize = [abb["generated-codesize"] for abb in abbs if "generated-codesize" in abb]
        self.key(["codesize", variant_name, "mean"], numpy.mean(codesize))
        self.key(["codesize", variant_name, "std"], numpy.std(codesize))
        self.key(["runtime", variant_name, "mean"], numpy.mean(kernel_cycles))
        self.key(["runtime", variant_name, "std"], numpy.std(kernel_cycles))

        return len(abbs)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gathers[0].stats.path)

        self.matrix = collections.defaultdict(list)
        self.stats = []
        for gather in self.gathers:
            gather.metadata
            name="base"
            if "mpu" in gather.metadata and gather.metadata["mpu"]:
                name += "+mpu"
            if gather.metadata["encode-system"]:
                name += "+enc"
            if gather.metadata["specialize-system"]:
                name += "+opt"
            if gather.metadata["insert-state-asserts"]:
                name += "+ass"
            if gather.metadata["insert-cfg-regions"]:
                name += "+flow"

            stats = {}
            for var in gather.dicts:
                if not "fail" in var.basename:
                    continue
                var_name = self.fmtn(var.basename)
                stat = statistics.Statistics.load(var.path)
                stats[var_name] = stat
            abb_count = self.work_on_variant(name, stats)
            print os.path.basename(gather.path), name, abb_count


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"gather": GatherStatsDict,
               "combine": CombineStatsDict,
               "dosek-stats": DOSEKStatistic}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




\drefset{/stats.dict/alarm1a/gcfg/abbs}{22}
\drefset{/stats.dict/alarm1a/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1a/gcfg/rel-inference-graph-dynamic}{0.117768595041}
\drefset{/stats.dict/alarm1a/gcfg/rel-inference-graph-static}{0.117768595041}
\drefset{/stats.dict/alarm1a/gcfg/rel-sse-graph}{0.0268595041322}
\drefset{/stats.dict/alarm1a/gcfg/subtasks}{1}

\drefset{/stats.dict/alarm1a/sse/copied-system-states}{19}
\drefset{/stats.dict/alarm1a/sse/edges}{13}

\drefset{/stats.dict/alarm1a/sse/precision/mean}{1.0}
\drefset{/stats.dict/alarm1a/sse/precision/std}{0.0}

\drefset{/stats.dict/alarm1a/sse/run-time}{0.00465655326843}
\drefset{/stats.dict/alarm1a/sse/system-states}{17}

\drefset{/stats.dict/alarm1a/ssf/copied-system-states}{53}
\drefset{/stats.dict/alarm1a/ssf/edges}{14}

\drefset{/stats.dict/alarm1a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/alarm1a/ssf/precision/std}{0.0}

\drefset{/stats.dict/alarm1a/ssf/run-time}{0.0178656578064}

\drefset{/stats.dict/alarm1b/gcfg/abbs}{24}
\drefset{/stats.dict/alarm1b/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1b/gcfg/rel-inference-graph-dynamic}{0.130208333333}
\drefset{/stats.dict/alarm1b/gcfg/rel-inference-graph-static}{0.130208333333}
\drefset{/stats.dict/alarm1b/gcfg/rel-sse-graph}{0.0347222222222}
\drefset{/stats.dict/alarm1b/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm1b/sse/copied-system-states}{36}
\drefset{/stats.dict/alarm1b/sse/edges}{20}

\drefset{/stats.dict/alarm1b/sse/precision/mean}{1.0}
\drefset{/stats.dict/alarm1b/sse/precision/std}{0.0}

\drefset{/stats.dict/alarm1b/sse/run-time}{0.00430226325989}
\drefset{/stats.dict/alarm1b/sse/system-states}{32}

\drefset{/stats.dict/alarm1b/ssf/copied-system-states}{102}
\drefset{/stats.dict/alarm1b/ssf/edges}{21}

\drefset{/stats.dict/alarm1b/ssf/precision/mean}{1.0}
\drefset{/stats.dict/alarm1b/ssf/precision/std}{0.0}

\drefset{/stats.dict/alarm1b/ssf/run-time}{0.033233165741}

\drefset{/stats.dict/alarm1c/gcfg/abbs}{22}
\drefset{/stats.dict/alarm1c/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1c/gcfg/rel-inference-graph-dynamic}{0.117768595041}
\drefset{/stats.dict/alarm1c/gcfg/rel-inference-graph-static}{0.117768595041}
\drefset{/stats.dict/alarm1c/gcfg/rel-sse-graph}{0.0371900826446}
\drefset{/stats.dict/alarm1c/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm1c/sse/copied-system-states}{34}
\drefset{/stats.dict/alarm1c/sse/edges}{18}

\drefset{/stats.dict/alarm1c/sse/precision/mean}{0.983333333333}
\drefset{/stats.dict/alarm1c/sse/precision/std}{0.037267799625}

\drefset{/stats.dict/alarm1c/sse/run-time}{0.00708389282227}
\drefset{/stats.dict/alarm1c/sse/system-states}{30}

\drefset{/stats.dict/alarm1c/ssf/copied-system-states}{80}
\drefset{/stats.dict/alarm1c/ssf/edges}{19}

\drefset{/stats.dict/alarm1c/ssf/precision/mean}{0.983333333333}
\drefset{/stats.dict/alarm1c/ssf/precision/std}{0.037267799625}

\drefset{/stats.dict/alarm1c/ssf/run-time}{0.0262961387634}

\drefset{/stats.dict/alarm1d/gcfg/abbs}{24}
\drefset{/stats.dict/alarm1d/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1d/gcfg/rel-inference-graph-dynamic}{0.130208333333}
\drefset{/stats.dict/alarm1d/gcfg/rel-inference-graph-static}{0.130208333333}
\drefset{/stats.dict/alarm1d/gcfg/rel-sse-graph}{0.0451388888889}
\drefset{/stats.dict/alarm1d/gcfg/subtasks}{3}

\drefset{/stats.dict/alarm1d/sse/copied-system-states}{119}
\drefset{/stats.dict/alarm1d/sse/edges}{26}

\drefset{/stats.dict/alarm1d/sse/precision/mean}{0.909523809524}
\drefset{/stats.dict/alarm1d/sse/precision/std}{0.0849169261911}

\drefset{/stats.dict/alarm1d/sse/run-time}{0.023148059845}
\drefset{/stats.dict/alarm1d/sse/system-states}{104}

\drefset{/stats.dict/alarm1d/ssf/copied-system-states}{185}
\drefset{/stats.dict/alarm1d/ssf/edges}{28}

\drefset{/stats.dict/alarm1d/ssf/precision/mean}{0.909523809524}
\drefset{/stats.dict/alarm1d/ssf/precision/std}{0.0849169261911}

\drefset{/stats.dict/alarm1d/ssf/run-time}{0.0577185153961}

\drefset{/stats.dict/alarm1e/gcfg/abbs}{30}
\drefset{/stats.dict/alarm1e/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1e/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1e/gcfg/rel-inference-graph-dynamic}{0.165555555556}
\drefset{/stats.dict/alarm1e/gcfg/rel-inference-graph-static}{0.165555555556}
\drefset{/stats.dict/alarm1e/gcfg/rel-sse-graph}{0.05}
\drefset{/stats.dict/alarm1e/gcfg/subtasks}{3}

\drefset{/stats.dict/alarm1e/sse/copied-system-states}{231}
\drefset{/stats.dict/alarm1e/sse/edges}{45}

\drefset{/stats.dict/alarm1e/sse/precision/mean}{0.945}
\drefset{/stats.dict/alarm1e/sse/precision/std}{0.0668954408013}

\drefset{/stats.dict/alarm1e/sse/run-time}{0.0360934734344}
\drefset{/stats.dict/alarm1e/sse/system-states}{191}

\drefset{/stats.dict/alarm1e/ssf/copied-system-states}{389}
\drefset{/stats.dict/alarm1e/ssf/edges}{50}

\drefset{/stats.dict/alarm1e/ssf/precision/mean}{0.945}
\drefset{/stats.dict/alarm1e/ssf/precision/std}{0.0668954408013}

\drefset{/stats.dict/alarm1e/ssf/run-time}{0.112807512283}

\drefset{/stats.dict/alarm1f/gcfg/abbs}{24}
\drefset{/stats.dict/alarm1f/gcfg/isrs}{1}
\drefset{/stats.dict/alarm1f/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm1f/gcfg/rel-inference-graph-dynamic}{0.130208333333}
\drefset{/stats.dict/alarm1f/gcfg/rel-inference-graph-static}{0.130208333333}
\drefset{/stats.dict/alarm1f/gcfg/rel-sse-graph}{0.0364583333333}
\drefset{/stats.dict/alarm1f/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm1f/sse/copied-system-states}{53}
\drefset{/stats.dict/alarm1f/sse/edges}{21}

\drefset{/stats.dict/alarm1f/sse/precision/mean}{0.966666666667}
\drefset{/stats.dict/alarm1f/sse/precision/std}{0.0534522483825}

\drefset{/stats.dict/alarm1f/sse/run-time}{0.0102167129517}
\drefset{/stats.dict/alarm1f/sse/system-states}{47}

\drefset{/stats.dict/alarm1f/ssf/copied-system-states}{140}
\drefset{/stats.dict/alarm1f/ssf/edges}{23}

\drefset{/stats.dict/alarm1f/ssf/precision/mean}{0.966666666667}
\drefset{/stats.dict/alarm1f/ssf/precision/std}{0.0534522483825}

\drefset{/stats.dict/alarm1f/ssf/run-time}{0.0401697158813}

\drefset{/stats.dict/alarm2a/gcfg/abbs}{31}
\drefset{/stats.dict/alarm2a/gcfg/isrs}{2}
\drefset{/stats.dict/alarm2a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm2a/gcfg/rel-inference-graph-dynamic}{0.0967741935484}
\drefset{/stats.dict/alarm2a/gcfg/rel-inference-graph-static}{0.0967741935484}
\drefset{/stats.dict/alarm2a/gcfg/rel-sse-graph}{0.0457856399584}
\drefset{/stats.dict/alarm2a/gcfg/subtasks}{3}

\drefset{/stats.dict/alarm2a/sse/copied-system-states}{287}
\drefset{/stats.dict/alarm2a/sse/edges}{44}

\drefset{/stats.dict/alarm2a/sse/precision/mean}{0.934523809524}
\drefset{/stats.dict/alarm2a/sse/precision/std}{0.0911187500254}

\drefset{/stats.dict/alarm2a/sse/run-time}{0.0443346500397}
\drefset{/stats.dict/alarm2a/sse/system-states}{247}

\drefset{/stats.dict/alarm2a/ssf/copied-system-states}{473}
\drefset{/stats.dict/alarm2a/ssf/edges}{50}

\drefset{/stats.dict/alarm2a/ssf/precision/mean}{0.934523809524}
\drefset{/stats.dict/alarm2a/ssf/precision/std}{0.0911187500254}

\drefset{/stats.dict/alarm2a/ssf/run-time}{0.143253803253}

\drefset{/stats.dict/alarm2b/gcfg/abbs}{34}
\drefset{/stats.dict/alarm2b/gcfg/isrs}{2}
\drefset{/stats.dict/alarm2b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm2b/gcfg/rel-inference-graph-dynamic}{0.113321799308}
\drefset{/stats.dict/alarm2b/gcfg/rel-inference-graph-static}{0.113321799308}
\drefset{/stats.dict/alarm2b/gcfg/rel-sse-graph}{0.0406574394464}
\drefset{/stats.dict/alarm2b/gcfg/subtasks}{3}

\drefset{/stats.dict/alarm2b/sse/copied-system-states}{576}
\drefset{/stats.dict/alarm2b/sse/edges}{47}

\drefset{/stats.dict/alarm2b/sse/precision/mean}{0.88567251462}
\drefset{/stats.dict/alarm2b/sse/precision/std}{0.10451652032}

\drefset{/stats.dict/alarm2b/sse/run-time}{0.0858743190765}
\drefset{/stats.dict/alarm2b/sse/system-states}{483}

\drefset{/stats.dict/alarm2b/ssf/copied-system-states}{625}
\drefset{/stats.dict/alarm2b/ssf/edges}{52}

\drefset{/stats.dict/alarm2b/ssf/precision/mean}{0.88567251462}
\drefset{/stats.dict/alarm2b/ssf/precision/std}{0.10451652032}

\drefset{/stats.dict/alarm2b/ssf/run-time}{0.187644720078}

\drefset{/stats.dict/alarm2c/gcfg/abbs}{35}
\drefset{/stats.dict/alarm2c/gcfg/isrs}{2}
\drefset{/stats.dict/alarm2c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm2c/gcfg/rel-inference-graph-dynamic}{0.118367346939}
\drefset{/stats.dict/alarm2c/gcfg/rel-inference-graph-static}{0.118367346939}
\drefset{/stats.dict/alarm2c/gcfg/rel-sse-graph}{0.0408163265306}
\drefset{/stats.dict/alarm2c/gcfg/subtasks}{3}

\drefset{/stats.dict/alarm2c/sse/copied-system-states}{607}
\drefset{/stats.dict/alarm2c/sse/edges}{50}

\drefset{/stats.dict/alarm2c/sse/precision/mean}{0.901587301587}
\drefset{/stats.dict/alarm2c/sse/precision/std}{0.10479196298}

\drefset{/stats.dict/alarm2c/sse/run-time}{0.0943315029144}
\drefset{/stats.dict/alarm2c/sse/system-states}{519}

\drefset{/stats.dict/alarm2c/ssf/copied-system-states}{608}
\drefset{/stats.dict/alarm2c/ssf/edges}{56}

\drefset{/stats.dict/alarm2c/ssf/precision/mean}{0.901587301587}
\drefset{/stats.dict/alarm2c/ssf/precision/std}{0.10479196298}

\drefset{/stats.dict/alarm2c/ssf/run-time}{0.191343545914}

\drefset{/stats.dict/alarm3a/gcfg/abbs}{34}
\drefset{/stats.dict/alarm3a/gcfg/isrs}{1}
\drefset{/stats.dict/alarm3a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm3a/gcfg/rel-inference-graph-dynamic}{0.210207612457}
\drefset{/stats.dict/alarm3a/gcfg/rel-inference-graph-static}{0.210207612457}
\drefset{/stats.dict/alarm3a/gcfg/rel-sse-graph}{0.0207612456747}
\drefset{/stats.dict/alarm3a/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm3a/sse/copied-system-states}{56}
\drefset{/stats.dict/alarm3a/sse/edges}{24}

\drefset{/stats.dict/alarm3a/sse/precision/mean}{0.988520408163}
\drefset{/stats.dict/alarm3a/sse/precision/std}{0.0303721451525}

\drefset{/stats.dict/alarm3a/sse/run-time}{0.0126092433929}
\drefset{/stats.dict/alarm3a/sse/system-states}{50}

\drefset{/stats.dict/alarm3a/ssf/copied-system-states}{133}
\drefset{/stats.dict/alarm3a/ssf/edges}{28}

\drefset{/stats.dict/alarm3a/ssf/precision/mean}{0.988520408163}
\drefset{/stats.dict/alarm3a/ssf/precision/std}{0.0303721451525}

\drefset{/stats.dict/alarm3a/ssf/run-time}{0.0461099147797}

\drefset{/stats.dict/alarm3b/gcfg/abbs}{38}
\drefset{/stats.dict/alarm3b/gcfg/isrs}{1}
\drefset{/stats.dict/alarm3b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm3b/gcfg/rel-inference-graph-dynamic}{0.215373961219}
\drefset{/stats.dict/alarm3b/gcfg/rel-inference-graph-static}{0.215373961219}
\drefset{/stats.dict/alarm3b/gcfg/rel-sse-graph}{0.0193905817175}
\drefset{/stats.dict/alarm3b/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm3b/sse/copied-system-states}{60}
\drefset{/stats.dict/alarm3b/sse/edges}{28}

\drefset{/stats.dict/alarm3b/sse/precision/mean}{0.990955473098}
\drefset{/stats.dict/alarm3b/sse/precision/std}{0.0261093002069}

\drefset{/stats.dict/alarm3b/sse/run-time}{0.0143196582794}
\drefset{/stats.dict/alarm3b/sse/system-states}{54}

\drefset{/stats.dict/alarm3b/ssf/copied-system-states}{137}
\drefset{/stats.dict/alarm3b/ssf/edges}{32}

\drefset{/stats.dict/alarm3b/ssf/precision/mean}{0.990955473098}
\drefset{/stats.dict/alarm3b/ssf/precision/std}{0.0261093002069}

\drefset{/stats.dict/alarm3b/ssf/run-time}{0.0515494346619}

\drefset{/stats.dict/alarm3c/gcfg/abbs}{41}
\drefset{/stats.dict/alarm3c/gcfg/isrs}{1}
\drefset{/stats.dict/alarm3c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm3c/gcfg/rel-inference-graph-dynamic}{0.216537775134}
\drefset{/stats.dict/alarm3c/gcfg/rel-inference-graph-static}{0.216537775134}
\drefset{/stats.dict/alarm3c/gcfg/rel-sse-graph}{0.0196311719215}
\drefset{/stats.dict/alarm3c/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm3c/sse/copied-system-states}{73}
\drefset{/stats.dict/alarm3c/sse/edges}{33}

\drefset{/stats.dict/alarm3c/sse/precision/mean}{0.992100065833}
\drefset{/stats.dict/alarm3c/sse/precision/std}{0.0241346975376}

\drefset{/stats.dict/alarm3c/sse/run-time}{0.0204255580902}
\drefset{/stats.dict/alarm3c/sse/system-states}{67}

\drefset{/stats.dict/alarm3c/ssf/copied-system-states}{144}
\drefset{/stats.dict/alarm3c/ssf/edges}{37}

\drefset{/stats.dict/alarm3c/ssf/precision/mean}{0.992100065833}
\drefset{/stats.dict/alarm3c/ssf/precision/std}{0.0241346975376}

\drefset{/stats.dict/alarm3c/ssf/run-time}{0.0558552742004}

\drefset{/stats.dict/alarm3d/gcfg/abbs}{38}
\drefset{/stats.dict/alarm3d/gcfg/isrs}{1}
\drefset{/stats.dict/alarm3d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm3d/gcfg/rel-inference-graph-dynamic}{0.215373961219}
\drefset{/stats.dict/alarm3d/gcfg/rel-inference-graph-static}{0.215373961219}
\drefset{/stats.dict/alarm3d/gcfg/rel-sse-graph}{0.0193905817175}
\drefset{/stats.dict/alarm3d/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm3d/sse/copied-system-states}{60}
\drefset{/stats.dict/alarm3d/sse/edges}{28}

\drefset{/stats.dict/alarm3d/sse/precision/mean}{0.990955473098}
\drefset{/stats.dict/alarm3d/sse/precision/std}{0.0261093002069}

\drefset{/stats.dict/alarm3d/sse/run-time}{0.0147950649261}
\drefset{/stats.dict/alarm3d/sse/system-states}{54}

\drefset{/stats.dict/alarm3d/ssf/copied-system-states}{137}
\drefset{/stats.dict/alarm3d/ssf/edges}{32}

\drefset{/stats.dict/alarm3d/ssf/precision/mean}{0.990955473098}
\drefset{/stats.dict/alarm3d/ssf/precision/std}{0.0261093002069}

\drefset{/stats.dict/alarm3d/ssf/run-time}{0.0495719909668}

\drefset{/stats.dict/alarm3e/gcfg/abbs}{39}
\drefset{/stats.dict/alarm3e/gcfg/isrs}{1}
\drefset{/stats.dict/alarm3e/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/alarm3e/gcfg/rel-inference-graph-dynamic}{0.217619986851}
\drefset{/stats.dict/alarm3e/gcfg/rel-inference-graph-static}{0.217619986851}
\drefset{/stats.dict/alarm3e/gcfg/rel-sse-graph}{0.0262984878369}
\drefset{/stats.dict/alarm3e/gcfg/subtasks}{2}

\drefset{/stats.dict/alarm3e/sse/copied-system-states}{124}
\drefset{/stats.dict/alarm3e/sse/edges}{40}

\drefset{/stats.dict/alarm3e/sse/precision/mean}{0.988916256158}
\drefset{/stats.dict/alarm3e/sse/precision/std}{0.0326296583731}

\drefset{/stats.dict/alarm3e/sse/run-time}{0.0192492008209}
\drefset{/stats.dict/alarm3e/sse/system-states}{107}

\drefset{/stats.dict/alarm3e/ssf/copied-system-states}{295}
\drefset{/stats.dict/alarm3e/ssf/edges}{48}

\drefset{/stats.dict/alarm3e/ssf/precision/mean}{0.988916256158}
\drefset{/stats.dict/alarm3e/ssf/precision/std}{0.0326296583731}

\drefset{/stats.dict/alarm3e/ssf/run-time}{0.0981831550598}

\drefset{/stats.dict/bench-complex1d/gcfg/abbs}{27}
\drefset{/stats.dict/bench-complex1d/gcfg/isrs}{2}
\drefset{/stats.dict/bench-complex1d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/bench-complex1d/gcfg/rel-inference-graph-dynamic}{0.0781893004115}
\drefset{/stats.dict/bench-complex1d/gcfg/rel-inference-graph-static}{0.0781893004115}
\drefset{/stats.dict/bench-complex1d/gcfg/rel-sse-graph}{0.0342935528121}
\drefset{/stats.dict/bench-complex1d/gcfg/subtasks}{2}

\drefset{/stats.dict/bench-complex1d/sse/copied-system-states}{73}
\drefset{/stats.dict/bench-complex1d/sse/edges}{25}

\drefset{/stats.dict/bench-complex1d/sse/precision/mean}{0.972222222222}
\drefset{/stats.dict/bench-complex1d/sse/precision/std}{0.0481125224325}

\drefset{/stats.dict/bench-complex1d/sse/run-time}{0.00675177574158}
\drefset{/stats.dict/bench-complex1d/sse/system-states}{63}

\drefset{/stats.dict/bench-complex1d/ssf/copied-system-states}{178}
\drefset{/stats.dict/bench-complex1d/ssf/edges}{26}

\drefset{/stats.dict/bench-complex1d/ssf/precision/mean}{0.972222222222}
\drefset{/stats.dict/bench-complex1d/ssf/precision/std}{0.0481125224325}

\drefset{/stats.dict/bench-complex1d/ssf/run-time}{0.0268490314484}

\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/abbs}{105}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/isrs}{4}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/rel-inference-graph-dynamic}{0.259138321995}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/rel-inference-graph-static}{0.264489795918}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/rel-sse-graph}{0.0166893424036}
\drefset{/stats.dict/bench-coptermock-no-annotation/gcfg/subtasks}{11}

\drefset{/stats.dict/bench-coptermock-no-annotation/sse/copied-system-states}{1907313}
\drefset{/stats.dict/bench-coptermock-no-annotation/sse/edges}{184}

\drefset{/stats.dict/bench-coptermock-no-annotation/sse/precision/mean}{0.829840959821}
\drefset{/stats.dict/bench-coptermock-no-annotation/sse/precision/std}{0.138543990469}

\drefset{/stats.dict/bench-coptermock-no-annotation/sse/run-time}{431.797017574}
\drefset{/stats.dict/bench-coptermock-no-annotation/sse/system-states}{1579971}

\drefset{/stats.dict/bench-coptermock-no-annotation/ssf/copied-system-states}{6547}
\drefset{/stats.dict/bench-coptermock-no-annotation/ssf/edges}{245}

\drefset{/stats.dict/bench-coptermock-no-annotation/ssf/precision/mean}{0.824762834821}
\drefset{/stats.dict/bench-coptermock-no-annotation/ssf/precision/std}{0.138495980871}

\drefset{/stats.dict/bench-coptermock-no-annotation/ssf/run-time}{1.4743411541}

\drefset{/stats.dict/bench-coptermock/gcfg/abbs}{105}
\drefset{/stats.dict/bench-coptermock/gcfg/isrs}{4}
\drefset{/stats.dict/bench-coptermock/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/bench-coptermock/gcfg/rel-inference-graph-dynamic}{0.259138321995}
\drefset{/stats.dict/bench-coptermock/gcfg/rel-inference-graph-static}{0.264489795918}
\drefset{/stats.dict/bench-coptermock/gcfg/rel-sse-graph}{0.0151473922902}
\drefset{/stats.dict/bench-coptermock/gcfg/subtasks}{11}

\drefset{/stats.dict/bench-coptermock/sse/copied-system-states}{15329}
\drefset{/stats.dict/bench-coptermock/sse/edges}{167}

\drefset{/stats.dict/bench-coptermock/sse/precision/mean}{0.869312686012}
\drefset{/stats.dict/bench-coptermock/sse/precision/std}{0.101787325454}

\drefset{/stats.dict/bench-coptermock/sse/run-time}{1.85071992874}
\drefset{/stats.dict/bench-coptermock/sse/system-states}{13473}

\drefset{/stats.dict/bench-coptermock/ssf/copied-system-states}{4208}
\drefset{/stats.dict/bench-coptermock/ssf/edges}{229}

\drefset{/stats.dict/bench-coptermock/ssf/precision/mean}{0.835607328869}
\drefset{/stats.dict/bench-coptermock/ssf/precision/std}{0.12646542976}

\drefset{/stats.dict/bench-coptermock/ssf/run-time}{0.873386859894}

\drefset{/stats.dict/bench-task1a/gcfg/abbs}{21}
\drefset{/stats.dict/bench-task1a/gcfg/isrs}{0}
\drefset{/stats.dict/bench-task1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/bench-task1a/gcfg/rel-inference-graph-dynamic}{0.210884353741}
\drefset{/stats.dict/bench-task1a/gcfg/rel-inference-graph-static}{0.210884353741}
\drefset{/stats.dict/bench-task1a/gcfg/rel-sse-graph}{0.0385487528345}
\drefset{/stats.dict/bench-task1a/gcfg/subtasks}{3}

\drefset{/stats.dict/bench-task1a/sse/copied-system-states}{17}
\drefset{/stats.dict/bench-task1a/sse/edges}{17}

\drefset{/stats.dict/bench-task1a/sse/precision/mean}{1.0}
\drefset{/stats.dict/bench-task1a/sse/precision/std}{0.0}

\drefset{/stats.dict/bench-task1a/sse/run-time}{0.00276207923889}
\drefset{/stats.dict/bench-task1a/sse/system-states}{17}

\drefset{/stats.dict/bench-task1a/ssf/copied-system-states}{18}
\drefset{/stats.dict/bench-task1a/ssf/edges}{17}

\drefset{/stats.dict/bench-task1a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/bench-task1a/ssf/precision/std}{0.0}

\drefset{/stats.dict/bench-task1a/ssf/run-time}{0.00385570526123}

\drefset{/stats.dict/complex1a/gcfg/abbs}{27}
\drefset{/stats.dict/complex1a/gcfg/isrs}{2}
\drefset{/stats.dict/complex1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/complex1a/gcfg/rel-inference-graph-dynamic}{0.0781893004115}
\drefset{/stats.dict/complex1a/gcfg/rel-inference-graph-static}{0.0781893004115}
\drefset{/stats.dict/complex1a/gcfg/rel-sse-graph}{0.0342935528121}
\drefset{/stats.dict/complex1a/gcfg/subtasks}{2}

\drefset{/stats.dict/complex1a/sse/copied-system-states}{73}
\drefset{/stats.dict/complex1a/sse/edges}{25}

\drefset{/stats.dict/complex1a/sse/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1a/sse/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1a/sse/run-time}{0.0130364894867}
\drefset{/stats.dict/complex1a/sse/system-states}{63}

\drefset{/stats.dict/complex1a/ssf/copied-system-states}{178}
\drefset{/stats.dict/complex1a/ssf/edges}{26}

\drefset{/stats.dict/complex1a/ssf/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1a/ssf/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1a/ssf/run-time}{0.0597958564758}

\drefset{/stats.dict/complex1b/gcfg/abbs}{27}
\drefset{/stats.dict/complex1b/gcfg/isrs}{2}
\drefset{/stats.dict/complex1b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/complex1b/gcfg/rel-inference-graph-dynamic}{0.0781893004115}
\drefset{/stats.dict/complex1b/gcfg/rel-inference-graph-static}{0.0781893004115}
\drefset{/stats.dict/complex1b/gcfg/rel-sse-graph}{0.0342935528121}
\drefset{/stats.dict/complex1b/gcfg/subtasks}{2}

\drefset{/stats.dict/complex1b/sse/copied-system-states}{73}
\drefset{/stats.dict/complex1b/sse/edges}{25}

\drefset{/stats.dict/complex1b/sse/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1b/sse/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1b/sse/run-time}{0.0111937522888}
\drefset{/stats.dict/complex1b/sse/system-states}{63}

\drefset{/stats.dict/complex1b/ssf/copied-system-states}{191}
\drefset{/stats.dict/complex1b/ssf/edges}{26}

\drefset{/stats.dict/complex1b/ssf/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1b/ssf/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1b/ssf/run-time}{0.0588924884796}

\drefset{/stats.dict/complex1c/gcfg/abbs}{27}
\drefset{/stats.dict/complex1c/gcfg/isrs}{2}
\drefset{/stats.dict/complex1c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/complex1c/gcfg/rel-inference-graph-dynamic}{0.0781893004115}
\drefset{/stats.dict/complex1c/gcfg/rel-inference-graph-static}{0.0781893004115}
\drefset{/stats.dict/complex1c/gcfg/rel-sse-graph}{0.042524005487}
\drefset{/stats.dict/complex1c/gcfg/subtasks}{3}

\drefset{/stats.dict/complex1c/sse/copied-system-states}{123}
\drefset{/stats.dict/complex1c/sse/edges}{31}

\drefset{/stats.dict/complex1c/sse/precision/mean}{0.944444444444}
\drefset{/stats.dict/complex1c/sse/precision/std}{0.068041381744}

\drefset{/stats.dict/complex1c/sse/run-time}{0.0146589279175}
\drefset{/stats.dict/complex1c/sse/system-states}{105}

\drefset{/stats.dict/complex1c/ssf/copied-system-states}{273}
\drefset{/stats.dict/complex1c/ssf/edges}{32}

\drefset{/stats.dict/complex1c/ssf/precision/mean}{0.944444444444}
\drefset{/stats.dict/complex1c/ssf/precision/std}{0.068041381744}

\drefset{/stats.dict/complex1c/ssf/run-time}{0.0661673545837}

\drefset{/stats.dict/complex1d/gcfg/abbs}{27}
\drefset{/stats.dict/complex1d/gcfg/isrs}{2}
\drefset{/stats.dict/complex1d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/complex1d/gcfg/rel-inference-graph-dynamic}{0.0781893004115}
\drefset{/stats.dict/complex1d/gcfg/rel-inference-graph-static}{0.0781893004115}
\drefset{/stats.dict/complex1d/gcfg/rel-sse-graph}{0.0342935528121}
\drefset{/stats.dict/complex1d/gcfg/subtasks}{2}

\drefset{/stats.dict/complex1d/sse/copied-system-states}{73}
\drefset{/stats.dict/complex1d/sse/edges}{25}

\drefset{/stats.dict/complex1d/sse/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1d/sse/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1d/sse/run-time}{0.00938034057617}
\drefset{/stats.dict/complex1d/sse/system-states}{63}

\drefset{/stats.dict/complex1d/ssf/copied-system-states}{178}
\drefset{/stats.dict/complex1d/ssf/edges}{26}

\drefset{/stats.dict/complex1d/ssf/precision/mean}{0.972222222222}
\drefset{/stats.dict/complex1d/ssf/precision/std}{0.0481125224325}

\drefset{/stats.dict/complex1d/ssf/run-time}{0.0491921901703}

\drefset{/stats.dict/complex2a/gcfg/abbs}{32}
\drefset{/stats.dict/complex2a/gcfg/isrs}{1}
\drefset{/stats.dict/complex2a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/complex2a/gcfg/rel-inference-graph-dynamic}{0.2041015625}
\drefset{/stats.dict/complex2a/gcfg/rel-inference-graph-static}{0.2041015625}
\drefset{/stats.dict/complex2a/gcfg/rel-sse-graph}{0.0263671875}
\drefset{/stats.dict/complex2a/gcfg/subtasks}{3}

\drefset{/stats.dict/complex2a/sse/copied-system-states}{69}
\drefset{/stats.dict/complex2a/sse/edges}{27}

\drefset{/stats.dict/complex2a/sse/precision/mean}{0.97987012987}
\drefset{/stats.dict/complex2a/sse/precision/std}{0.0377126846642}

\drefset{/stats.dict/complex2a/sse/run-time}{0.0143020153046}
\drefset{/stats.dict/complex2a/sse/system-states}{61}

\drefset{/stats.dict/complex2a/ssf/copied-system-states}{157}
\drefset{/stats.dict/complex2a/ssf/edges}{31}

\drefset{/stats.dict/complex2a/ssf/precision/mean}{0.97987012987}
\drefset{/stats.dict/complex2a/ssf/precision/std}{0.0377126846642}

\drefset{/stats.dict/complex2a/ssf/run-time}{0.0583219528198}

\drefset{/stats.dict/isr2a/gcfg/abbs}{22}
\drefset{/stats.dict/isr2a/gcfg/isrs}{1}
\drefset{/stats.dict/isr2a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/isr2a/gcfg/rel-inference-graph-dynamic}{0.117768595041}
\drefset{/stats.dict/isr2a/gcfg/rel-inference-graph-static}{0.117768595041}
\drefset{/stats.dict/isr2a/gcfg/rel-sse-graph}{0.0268595041322}
\drefset{/stats.dict/isr2a/gcfg/subtasks}{1}

\drefset{/stats.dict/isr2a/sse/copied-system-states}{19}
\drefset{/stats.dict/isr2a/sse/edges}{13}

\drefset{/stats.dict/isr2a/sse/precision/mean}{1.0}
\drefset{/stats.dict/isr2a/sse/precision/std}{0.0}

\drefset{/stats.dict/isr2a/sse/run-time}{0.00424265861511}
\drefset{/stats.dict/isr2a/sse/system-states}{17}

\drefset{/stats.dict/isr2a/ssf/copied-system-states}{53}
\drefset{/stats.dict/isr2a/ssf/edges}{14}

\drefset{/stats.dict/isr2a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/isr2a/ssf/precision/std}{0.0}

\drefset{/stats.dict/isr2a/ssf/run-time}{0.0169441699982}

\drefset{/stats.dict/isr2b/gcfg/abbs}{24}
\drefset{/stats.dict/isr2b/gcfg/isrs}{1}
\drefset{/stats.dict/isr2b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/isr2b/gcfg/rel-inference-graph-dynamic}{0.130208333333}
\drefset{/stats.dict/isr2b/gcfg/rel-inference-graph-static}{0.130208333333}
\drefset{/stats.dict/isr2b/gcfg/rel-sse-graph}{0.0364583333333}
\drefset{/stats.dict/isr2b/gcfg/subtasks}{2}

\drefset{/stats.dict/isr2b/sse/copied-system-states}{53}
\drefset{/stats.dict/isr2b/sse/edges}{21}

\drefset{/stats.dict/isr2b/sse/precision/mean}{0.966666666667}
\drefset{/stats.dict/isr2b/sse/precision/std}{0.0534522483825}

\drefset{/stats.dict/isr2b/sse/run-time}{0.0100224018097}
\drefset{/stats.dict/isr2b/sse/system-states}{47}

\drefset{/stats.dict/isr2b/ssf/copied-system-states}{140}
\drefset{/stats.dict/isr2b/ssf/edges}{23}

\drefset{/stats.dict/isr2b/ssf/precision/mean}{0.966666666667}
\drefset{/stats.dict/isr2b/ssf/precision/std}{0.0534522483825}

\drefset{/stats.dict/isr2b/ssf/run-time}{0.0418365001678}

\drefset{/stats.dict/isr2c/gcfg/abbs}{27}
\drefset{/stats.dict/isr2c/gcfg/isrs}{1}
\drefset{/stats.dict/isr2c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/isr2c/gcfg/rel-inference-graph-dynamic}{0.127572016461}
\drefset{/stats.dict/isr2c/gcfg/rel-inference-graph-static}{0.127572016461}
\drefset{/stats.dict/isr2c/gcfg/rel-sse-graph}{0.0438957475995}
\drefset{/stats.dict/isr2c/gcfg/subtasks}{3}

\drefset{/stats.dict/isr2c/sse/copied-system-states}{111}
\drefset{/stats.dict/isr2c/sse/edges}{32}

\drefset{/stats.dict/isr2c/sse/precision/mean}{0.960416666667}
\drefset{/stats.dict/isr2c/sse/precision/std}{0.0474616072912}

\drefset{/stats.dict/isr2c/sse/run-time}{0.017703294754}
\drefset{/stats.dict/isr2c/sse/system-states}{91}

\drefset{/stats.dict/isr2c/ssf/copied-system-states}{311}
\drefset{/stats.dict/isr2c/ssf/edges}{33}

\drefset{/stats.dict/isr2c/ssf/precision/mean}{0.960416666667}
\drefset{/stats.dict/isr2c/ssf/precision/std}{0.0474616072912}

\drefset{/stats.dict/isr2c/ssf/run-time}{0.0798943042755}

\drefset{/stats.dict/isr2d/gcfg/abbs}{22}
\drefset{/stats.dict/isr2d/gcfg/isrs}{1}
\drefset{/stats.dict/isr2d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/isr2d/gcfg/rel-inference-graph-dynamic}{0.117768595041}
\drefset{/stats.dict/isr2d/gcfg/rel-inference-graph-static}{0.117768595041}
\drefset{/stats.dict/isr2d/gcfg/rel-sse-graph}{0.0454545454545}
\drefset{/stats.dict/isr2d/gcfg/subtasks}{3}

\drefset{/stats.dict/isr2d/sse/copied-system-states}{50}
\drefset{/stats.dict/isr2d/sse/edges}{22}

\drefset{/stats.dict/isr2d/sse/precision/mean}{0.958333333333}
\drefset{/stats.dict/isr2d/sse/precision/std}{0.0493006648592}

\drefset{/stats.dict/isr2d/sse/run-time}{0.00983238220215}
\drefset{/stats.dict/isr2d/sse/system-states}{44}

\drefset{/stats.dict/isr2d/ssf/copied-system-states}{105}
\drefset{/stats.dict/isr2d/ssf/edges}{23}

\drefset{/stats.dict/isr2d/ssf/precision/mean}{0.958333333333}
\drefset{/stats.dict/isr2d/ssf/precision/std}{0.0493006648592}

\drefset{/stats.dict/isr2d/ssf/run-time}{0.0279915332794}

\drefset{/stats.dict/lukas-alarmstress/gcfg/abbs}{29}
\drefset{/stats.dict/lukas-alarmstress/gcfg/isrs}{1}
\drefset{/stats.dict/lukas-alarmstress/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/lukas-alarmstress/gcfg/rel-inference-graph-dynamic}{0.178359096314}
\drefset{/stats.dict/lukas-alarmstress/gcfg/rel-inference-graph-static}{0.178359096314}
\drefset{/stats.dict/lukas-alarmstress/gcfg/rel-sse-graph}{0.0416171224732}
\drefset{/stats.dict/lukas-alarmstress/gcfg/subtasks}{4}

\drefset{/stats.dict/lukas-alarmstress/sse/copied-system-states}{193}
\drefset{/stats.dict/lukas-alarmstress/sse/edges}{35}

\drefset{/stats.dict/lukas-alarmstress/sse/precision/mean}{0.890131578947}
\drefset{/stats.dict/lukas-alarmstress/sse/precision/std}{0.135312052661}

\drefset{/stats.dict/lukas-alarmstress/sse/run-time}{0.0315437316895}
\drefset{/stats.dict/lukas-alarmstress/sse/system-states}{171}

\drefset{/stats.dict/lukas-alarmstress/ssf/copied-system-states}{479}
\drefset{/stats.dict/lukas-alarmstress/ssf/edges}{54}

\drefset{/stats.dict/lukas-alarmstress/ssf/precision/mean}{0.861184210526}
\drefset{/stats.dict/lukas-alarmstress/ssf/precision/std}{0.138731982776}

\drefset{/stats.dict/lukas-alarmstress/ssf/run-time}{0.158987998962}

\drefset{/stats.dict/lukas-dispatch/gcfg/abbs}{25}
\drefset{/stats.dict/lukas-dispatch/gcfg/isrs}{0}
\drefset{/stats.dict/lukas-dispatch/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/lukas-dispatch/gcfg/rel-inference-graph-dynamic}{0.256}
\drefset{/stats.dict/lukas-dispatch/gcfg/rel-inference-graph-static}{0.256}
\drefset{/stats.dict/lukas-dispatch/gcfg/rel-sse-graph}{0.032}
\drefset{/stats.dict/lukas-dispatch/gcfg/subtasks}{4}

\drefset{/stats.dict/lukas-dispatch/sse/copied-system-states}{20}
\drefset{/stats.dict/lukas-dispatch/sse/edges}{20}

\drefset{/stats.dict/lukas-dispatch/sse/precision/mean}{1.0}
\drefset{/stats.dict/lukas-dispatch/sse/precision/std}{0.0}

\drefset{/stats.dict/lukas-dispatch/sse/run-time}{0.00834488868713}
\drefset{/stats.dict/lukas-dispatch/sse/system-states}{20}

\drefset{/stats.dict/lukas-dispatch/ssf/copied-system-states}{21}
\drefset{/stats.dict/lukas-dispatch/ssf/edges}{20}

\drefset{/stats.dict/lukas-dispatch/ssf/precision/mean}{1.0}
\drefset{/stats.dict/lukas-dispatch/ssf/precision/std}{0.0}

\drefset{/stats.dict/lukas-dispatch/ssf/run-time}{0.0109374523163}

\drefset{/stats.dict/lukas-isr2/gcfg/abbs}{27}
\drefset{/stats.dict/lukas-isr2/gcfg/isrs}{4}
\drefset{/stats.dict/lukas-isr2/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/lukas-isr2/gcfg/rel-inference-graph-dynamic}{0.0301783264746}
\drefset{/stats.dict/lukas-isr2/gcfg/rel-inference-graph-static}{0.0301783264746}
\drefset{/stats.dict/lukas-isr2/gcfg/rel-sse-graph}{0.0356652949246}
\drefset{/stats.dict/lukas-isr2/gcfg/subtasks}{2}

\drefset{/stats.dict/lukas-isr2/sse/copied-system-states}{85}
\drefset{/stats.dict/lukas-isr2/sse/edges}{26}

\drefset{/stats.dict/lukas-isr2/sse/precision/mean}{0.964285714286}
\drefset{/stats.dict/lukas-isr2/sse/precision/std}{0.0461069445977}

\drefset{/stats.dict/lukas-isr2/sse/run-time}{0.01731133461}
\drefset{/stats.dict/lukas-isr2/sse/system-states}{69}

\drefset{/stats.dict/lukas-isr2/ssf/copied-system-states}{256}
\drefset{/stats.dict/lukas-isr2/ssf/edges}{28}

\drefset{/stats.dict/lukas-isr2/ssf/precision/mean}{0.964285714286}
\drefset{/stats.dict/lukas-isr2/ssf/precision/std}{0.0461069445977}

\drefset{/stats.dict/lukas-isr2/ssf/run-time}{0.0815920829773}

\drefset{/stats.dict/resource1a/gcfg/abbs}{31}
\drefset{/stats.dict/resource1a/gcfg/isrs}{0}
\drefset{/stats.dict/resource1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1a/gcfg/rel-inference-graph-dynamic}{0.288241415193}
\drefset{/stats.dict/resource1a/gcfg/rel-inference-graph-static}{0.288241415193}
\drefset{/stats.dict/resource1a/gcfg/rel-sse-graph}{0.0166493236212}
\drefset{/stats.dict/resource1a/gcfg/subtasks}{2}

\drefset{/stats.dict/resource1a/sse/copied-system-states}{16}
\drefset{/stats.dict/resource1a/sse/edges}{16}

\drefset{/stats.dict/resource1a/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1a/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1a/sse/run-time}{0.00659918785095}
\drefset{/stats.dict/resource1a/sse/system-states}{16}

\drefset{/stats.dict/resource1a/ssf/copied-system-states}{17}
\drefset{/stats.dict/resource1a/ssf/edges}{16}

\drefset{/stats.dict/resource1a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1a/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1a/ssf/run-time}{0.00889229774475}

\drefset{/stats.dict/resource1b/gcfg/abbs}{33}
\drefset{/stats.dict/resource1b/gcfg/isrs}{0}
\drefset{/stats.dict/resource1b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1b/gcfg/rel-inference-graph-dynamic}{0.285583103765}
\drefset{/stats.dict/resource1b/gcfg/rel-inference-graph-static}{0.285583103765}
\drefset{/stats.dict/resource1b/gcfg/rel-sse-graph}{0.0192837465565}
\drefset{/stats.dict/resource1b/gcfg/subtasks}{3}

\drefset{/stats.dict/resource1b/sse/copied-system-states}{21}
\drefset{/stats.dict/resource1b/sse/edges}{21}

\drefset{/stats.dict/resource1b/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1b/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1b/sse/run-time}{0.00774002075195}
\drefset{/stats.dict/resource1b/sse/system-states}{21}

\drefset{/stats.dict/resource1b/ssf/copied-system-states}{22}
\drefset{/stats.dict/resource1b/ssf/edges}{21}

\drefset{/stats.dict/resource1b/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1b/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1b/ssf/run-time}{0.00963497161865}

\drefset{/stats.dict/resource1c/gcfg/abbs}{33}
\drefset{/stats.dict/resource1c/gcfg/isrs}{0}
\drefset{/stats.dict/resource1c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1c/gcfg/rel-inference-graph-dynamic}{0.287419651056}
\drefset{/stats.dict/resource1c/gcfg/rel-inference-graph-static}{0.287419651056}
\drefset{/stats.dict/resource1c/gcfg/rel-sse-graph}{0.0183654729109}
\drefset{/stats.dict/resource1c/gcfg/subtasks}{2}

\drefset{/stats.dict/resource1c/sse/copied-system-states}{20}
\drefset{/stats.dict/resource1c/sse/edges}{20}

\drefset{/stats.dict/resource1c/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1c/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1c/sse/run-time}{0.00721025466919}
\drefset{/stats.dict/resource1c/sse/system-states}{18}

\drefset{/stats.dict/resource1c/ssf/copied-system-states}{23}
\drefset{/stats.dict/resource1c/ssf/edges}{20}

\drefset{/stats.dict/resource1c/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1c/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1c/ssf/run-time}{0.0112998485565}

\drefset{/stats.dict/resource1d/gcfg/abbs}{41}
\drefset{/stats.dict/resource1d/gcfg/isrs}{0}
\drefset{/stats.dict/resource1d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1d/gcfg/rel-inference-graph-dynamic}{0.267697798929}
\drefset{/stats.dict/resource1d/gcfg/rel-inference-graph-static}{0.267697798929}
\drefset{/stats.dict/resource1d/gcfg/rel-sse-graph}{0.0196311719215}
\drefset{/stats.dict/resource1d/gcfg/subtasks}{3}

\drefset{/stats.dict/resource1d/sse/copied-system-states}{38}
\drefset{/stats.dict/resource1d/sse/edges}{33}

\drefset{/stats.dict/resource1d/sse/precision/mean}{0.986111111111}
\drefset{/stats.dict/resource1d/sse/precision/std}{0.0310564996875}

\drefset{/stats.dict/resource1d/sse/run-time}{0.0135209560394}
\drefset{/stats.dict/resource1d/sse/system-states}{35}

\drefset{/stats.dict/resource1d/ssf/copied-system-states}{45}
\drefset{/stats.dict/resource1d/ssf/edges}{33}

\drefset{/stats.dict/resource1d/ssf/precision/mean}{0.986111111111}
\drefset{/stats.dict/resource1d/ssf/precision/std}{0.0310564996875}

\drefset{/stats.dict/resource1d/ssf/run-time}{0.020977973938}

\drefset{/stats.dict/resource1e/gcfg/abbs}{37}
\drefset{/stats.dict/resource1e/gcfg/isrs}{0}
\drefset{/stats.dict/resource1e/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1e/gcfg/rel-inference-graph-dynamic}{0.27684441198}
\drefset{/stats.dict/resource1e/gcfg/rel-inference-graph-static}{0.27684441198}
\drefset{/stats.dict/resource1e/gcfg/rel-sse-graph}{0.0226442658875}
\drefset{/stats.dict/resource1e/gcfg/subtasks}{5}

\drefset{/stats.dict/resource1e/sse/copied-system-states}{31}
\drefset{/stats.dict/resource1e/sse/edges}{31}

\drefset{/stats.dict/resource1e/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1e/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1e/sse/run-time}{0.0117480754852}
\drefset{/stats.dict/resource1e/sse/system-states}{31}

\drefset{/stats.dict/resource1e/ssf/copied-system-states}{32}
\drefset{/stats.dict/resource1e/ssf/edges}{31}

\drefset{/stats.dict/resource1e/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1e/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1e/ssf/run-time}{0.0160162448883}

\drefset{/stats.dict/resource1f/gcfg/abbs}{39}
\drefset{/stats.dict/resource1f/gcfg/isrs}{0}
\drefset{/stats.dict/resource1f/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1f/gcfg/rel-inference-graph-dynamic}{0.271531886917}
\drefset{/stats.dict/resource1f/gcfg/rel-inference-graph-static}{0.271531886917}
\drefset{/stats.dict/resource1f/gcfg/rel-sse-graph}{0.0216962524655}
\drefset{/stats.dict/resource1f/gcfg/subtasks}{5}

\drefset{/stats.dict/resource1f/sse/copied-system-states}{33}
\drefset{/stats.dict/resource1f/sse/edges}{33}

\drefset{/stats.dict/resource1f/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1f/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1f/sse/run-time}{0.013439655304}
\drefset{/stats.dict/resource1f/sse/system-states}{33}

\drefset{/stats.dict/resource1f/ssf/copied-system-states}{34}
\drefset{/stats.dict/resource1f/ssf/edges}{33}

\drefset{/stats.dict/resource1f/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1f/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1f/ssf/run-time}{0.0183267593384}

\drefset{/stats.dict/resource1g/gcfg/abbs}{37}
\drefset{/stats.dict/resource1g/gcfg/isrs}{0}
\drefset{/stats.dict/resource1g/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1g/gcfg/rel-inference-graph-dynamic}{0.303140978817}
\drefset{/stats.dict/resource1g/gcfg/rel-inference-graph-static}{0.303140978817}
\drefset{/stats.dict/resource1g/gcfg/rel-sse-graph}{0.018261504748}
\drefset{/stats.dict/resource1g/gcfg/subtasks}{3}

\drefset{/stats.dict/resource1g/sse/copied-system-states}{25}
\drefset{/stats.dict/resource1g/sse/edges}{25}

\drefset{/stats.dict/resource1g/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1g/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1g/sse/run-time}{0.0096709728241}
\drefset{/stats.dict/resource1g/sse/system-states}{25}

\drefset{/stats.dict/resource1g/ssf/copied-system-states}{26}
\drefset{/stats.dict/resource1g/ssf/edges}{25}

\drefset{/stats.dict/resource1g/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1g/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1g/ssf/run-time}{0.0146522521973}

\drefset{/stats.dict/resource1h/gcfg/abbs}{38}
\drefset{/stats.dict/resource1h/gcfg/isrs}{0}
\drefset{/stats.dict/resource1h/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1h/gcfg/rel-inference-graph-dynamic}{0.291551246537}
\drefset{/stats.dict/resource1h/gcfg/rel-inference-graph-static}{0.291551246537}
\drefset{/stats.dict/resource1h/gcfg/rel-sse-graph}{0.0242382271468}
\drefset{/stats.dict/resource1h/gcfg/subtasks}{4}

\drefset{/stats.dict/resource1h/sse/copied-system-states}{67}
\drefset{/stats.dict/resource1h/sse/edges}{35}

\drefset{/stats.dict/resource1h/sse/precision/mean}{0.938311688312}
\drefset{/stats.dict/resource1h/sse/precision/std}{0.0497800205788}

\drefset{/stats.dict/resource1h/sse/run-time}{0.0174293518066}
\drefset{/stats.dict/resource1h/sse/system-states}{61}

\drefset{/stats.dict/resource1h/ssf/copied-system-states}{69}
\drefset{/stats.dict/resource1h/ssf/edges}{36}

\drefset{/stats.dict/resource1h/ssf/precision/mean}{0.938311688312}
\drefset{/stats.dict/resource1h/ssf/precision/std}{0.0497800205788}

\drefset{/stats.dict/resource1h/ssf/run-time}{0.0291321277618}

\drefset{/stats.dict/resource1j/gcfg/abbs}{42}
\drefset{/stats.dict/resource1j/gcfg/isrs}{0}
\drefset{/stats.dict/resource1j/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1j/gcfg/rel-inference-graph-dynamic}{0.281746031746}
\drefset{/stats.dict/resource1j/gcfg/rel-inference-graph-static}{0.281746031746}
\drefset{/stats.dict/resource1j/gcfg/rel-sse-graph}{0.0221088435374}
\drefset{/stats.dict/resource1j/gcfg/subtasks}{4}

\drefset{/stats.dict/resource1j/sse/copied-system-states}{75}
\drefset{/stats.dict/resource1j/sse/edges}{39}

\drefset{/stats.dict/resource1j/sse/precision/mean}{0.934384384384}
\drefset{/stats.dict/resource1j/sse/precision/std}{0.0483187678024}

\drefset{/stats.dict/resource1j/sse/run-time}{0.0211684703827}
\drefset{/stats.dict/resource1j/sse/system-states}{69}

\drefset{/stats.dict/resource1j/ssf/copied-system-states}{73}
\drefset{/stats.dict/resource1j/ssf/edges}{40}

\drefset{/stats.dict/resource1j/ssf/precision/mean}{0.934384384384}
\drefset{/stats.dict/resource1j/ssf/precision/std}{0.0483187678024}

\drefset{/stats.dict/resource1j/ssf/run-time}{0.0342276096344}

\drefset{/stats.dict/resource1k/gcfg/abbs}{35}
\drefset{/stats.dict/resource1k/gcfg/isrs}{0}
\drefset{/stats.dict/resource1k/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource1k/gcfg/rel-inference-graph-dynamic}{0.301224489796}
\drefset{/stats.dict/resource1k/gcfg/rel-inference-graph-static}{0.301224489796}
\drefset{/stats.dict/resource1k/gcfg/rel-sse-graph}{0.0187755102041}
\drefset{/stats.dict/resource1k/gcfg/subtasks}{3}

\drefset{/stats.dict/resource1k/sse/copied-system-states}{23}
\drefset{/stats.dict/resource1k/sse/edges}{23}

\drefset{/stats.dict/resource1k/sse/precision/mean}{1.0}
\drefset{/stats.dict/resource1k/sse/precision/std}{0.0}

\drefset{/stats.dict/resource1k/sse/run-time}{0.00473999977112}
\drefset{/stats.dict/resource1k/sse/system-states}{23}

\drefset{/stats.dict/resource1k/ssf/copied-system-states}{24}
\drefset{/stats.dict/resource1k/ssf/edges}{23}

\drefset{/stats.dict/resource1k/ssf/precision/mean}{1.0}
\drefset{/stats.dict/resource1k/ssf/precision/std}{0.0}

\drefset{/stats.dict/resource1k/ssf/run-time}{0.0115358829498}

\drefset{/stats.dict/resource2a/gcfg/abbs}{34}
\drefset{/stats.dict/resource2a/gcfg/isrs}{1}
\drefset{/stats.dict/resource2a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource2a/gcfg/rel-inference-graph-dynamic}{0.210207612457}
\drefset{/stats.dict/resource2a/gcfg/rel-inference-graph-static}{0.210207612457}
\drefset{/stats.dict/resource2a/gcfg/rel-sse-graph}{0.022491349481}
\drefset{/stats.dict/resource2a/gcfg/subtasks}{2}

\drefset{/stats.dict/resource2a/sse/copied-system-states}{68}
\drefset{/stats.dict/resource2a/sse/edges}{26}

\drefset{/stats.dict/resource2a/sse/precision/mean}{0.982568027211}
\drefset{/stats.dict/resource2a/sse/precision/std}{0.0342862162189}

\drefset{/stats.dict/resource2a/sse/run-time}{0.0145635604858}
\drefset{/stats.dict/resource2a/sse/system-states}{60}

\drefset{/stats.dict/resource2a/ssf/copied-system-states}{156}
\drefset{/stats.dict/resource2a/ssf/edges}{30}

\drefset{/stats.dict/resource2a/ssf/precision/mean}{0.982568027211}
\drefset{/stats.dict/resource2a/ssf/precision/std}{0.0342862162189}

\drefset{/stats.dict/resource2a/ssf/run-time}{0.0512256622314}

\drefset{/stats.dict/resource2b/gcfg/abbs}{38}
\drefset{/stats.dict/resource2b/gcfg/isrs}{1}
\drefset{/stats.dict/resource2b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/resource2b/gcfg/rel-inference-graph-dynamic}{0.223684210526}
\drefset{/stats.dict/resource2b/gcfg/rel-inference-graph-static}{0.223684210526}
\drefset{/stats.dict/resource2b/gcfg/rel-sse-graph}{0.0256232686981}
\drefset{/stats.dict/resource2b/gcfg/subtasks}{3}

\drefset{/stats.dict/resource2b/sse/copied-system-states}{168}
\drefset{/stats.dict/resource2b/sse/edges}{37}

\drefset{/stats.dict/resource2b/sse/precision/mean}{0.948639455782}
\drefset{/stats.dict/resource2b/sse/precision/std}{0.0634299785538}

\drefset{/stats.dict/resource2b/sse/run-time}{0.0320951938629}
\drefset{/stats.dict/resource2b/sse/system-states}{148}

\drefset{/stats.dict/resource2b/ssf/copied-system-states}{360}
\drefset{/stats.dict/resource2b/ssf/edges}{44}

\drefset{/stats.dict/resource2b/ssf/precision/mean}{0.948639455782}
\drefset{/stats.dict/resource2b/ssf/precision/std}{0.0634299785538}

\drefset{/stats.dict/resource2b/ssf/run-time}{0.110514879227}

\drefset{/stats.dict/sse1a/gcfg/abbs}{27}
\drefset{/stats.dict/sse1a/gcfg/isrs}{0}
\drefset{/stats.dict/sse1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/sse1a/gcfg/rel-inference-graph-dynamic}{0.286694101509}
\drefset{/stats.dict/sse1a/gcfg/rel-inference-graph-static}{0.286694101509}
\drefset{/stats.dict/sse1a/gcfg/rel-sse-graph}{0.0178326474623}
\drefset{/stats.dict/sse1a/gcfg/subtasks}{2}

\drefset{/stats.dict/sse1a/sse/copied-system-states}{15}
\drefset{/stats.dict/sse1a/sse/edges}{13}

\drefset{/stats.dict/sse1a/sse/precision/mean}{0.986363636364}
\drefset{/stats.dict/sse1a/sse/precision/std}{0.0343174292512}

\drefset{/stats.dict/sse1a/sse/run-time}{0.00514698028564}
\drefset{/stats.dict/sse1a/sse/system-states}{15}

\drefset{/stats.dict/sse1a/ssf/copied-system-states}{20}
\drefset{/stats.dict/sse1a/ssf/edges}{14}

\drefset{/stats.dict/sse1a/ssf/precision/mean}{0.986363636364}
\drefset{/stats.dict/sse1a/ssf/precision/std}{0.0343174292512}

\drefset{/stats.dict/sse1a/ssf/run-time}{0.00485897064209}

\drefset{/stats.dict/sse1b/gcfg/abbs}{36}
\drefset{/stats.dict/sse1b/gcfg/isrs}{0}
\drefset{/stats.dict/sse1b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/sse1b/gcfg/rel-inference-graph-dynamic}{0.29475308642}
\drefset{/stats.dict/sse1b/gcfg/rel-inference-graph-static}{0.29475308642}
\drefset{/stats.dict/sse1b/gcfg/rel-sse-graph}{0.0231481481481}
\drefset{/stats.dict/sse1b/gcfg/subtasks}{4}

\drefset{/stats.dict/sse1b/sse/copied-system-states}{55}
\drefset{/stats.dict/sse1b/sse/edges}{30}

\drefset{/stats.dict/sse1b/sse/precision/mean}{0.932258064516}
\drefset{/stats.dict/sse1b/sse/precision/std}{0.0717092251569}

\drefset{/stats.dict/sse1b/sse/run-time}{0.0156593322754}
\drefset{/stats.dict/sse1b/sse/system-states}{53}

\drefset{/stats.dict/sse1b/ssf/copied-system-states}{63}
\drefset{/stats.dict/sse1b/ssf/edges}{32}

\drefset{/stats.dict/sse1b/ssf/precision/mean}{0.92688172043}
\drefset{/stats.dict/sse1b/ssf/precision/std}{0.0768648000028}

\drefset{/stats.dict/sse1b/ssf/run-time}{0.0259540081024}

\drefset{/stats.dict/sse1c/gcfg/abbs}{40}
\drefset{/stats.dict/sse1c/gcfg/isrs}{0}
\drefset{/stats.dict/sse1c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/sse1c/gcfg/rel-inference-graph-dynamic}{0.28625}
\drefset{/stats.dict/sse1c/gcfg/rel-inference-graph-static}{0.28625}
\drefset{/stats.dict/sse1c/gcfg/rel-sse-graph}{0.021875}
\drefset{/stats.dict/sse1c/gcfg/subtasks}{4}

\drefset{/stats.dict/sse1c/sse/copied-system-states}{67}
\drefset{/stats.dict/sse1c/sse/edges}{35}

\drefset{/stats.dict/sse1c/sse/precision/mean}{0.929553571429}
\drefset{/stats.dict/sse1c/sse/precision/std}{0.0586381733528}

\drefset{/stats.dict/sse1c/sse/run-time}{0.0192899703979}
\drefset{/stats.dict/sse1c/sse/system-states}{65}

\drefset{/stats.dict/sse1c/ssf/copied-system-states}{74}
\drefset{/stats.dict/sse1c/ssf/edges}{38}

\drefset{/stats.dict/sse1c/ssf/precision/mean}{0.924345238095}
\drefset{/stats.dict/sse1c/ssf/precision/std}{0.064174051501}

\drefset{/stats.dict/sse1c/ssf/run-time}{0.0316321849823}

\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/abbs}{30}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/isrs}{1}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/rel-inference-graph-dynamic}{0.194444444444}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/rel-inference-graph-static}{0.194444444444}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/rel-sse-graph}{0.0188888888889}
\drefset{/stats.dict/sysmodel-1alarm-a/gcfg/subtasks}{2}

\drefset{/stats.dict/sysmodel-1alarm-a/sse/copied-system-states}{24}
\drefset{/stats.dict/sysmodel-1alarm-a/sse/edges}{17}

\drefset{/stats.dict/sysmodel-1alarm-a/sse/precision/mean}{0.992857142857}
\drefset{/stats.dict/sysmodel-1alarm-a/sse/precision/std}{0.0214285714286}

\drefset{/stats.dict/sysmodel-1alarm-a/sse/run-time}{0.00584697723389}
\drefset{/stats.dict/sysmodel-1alarm-a/sse/system-states}{22}

\drefset{/stats.dict/sysmodel-1alarm-a/ssf/copied-system-states}{58}
\drefset{/stats.dict/sysmodel-1alarm-a/ssf/edges}{18}

\drefset{/stats.dict/sysmodel-1alarm-a/ssf/precision/mean}{0.992857142857}
\drefset{/stats.dict/sysmodel-1alarm-a/ssf/precision/std}{0.0214285714286}

\drefset{/stats.dict/sysmodel-1alarm-a/ssf/run-time}{0.0205898284912}

\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/abbs}{30}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/isrs}{1}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/rel-inference-graph-dynamic}{0.194444444444}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/rel-inference-graph-static}{0.194444444444}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/rel-sse-graph}{0.0166666666667}
\drefset{/stats.dict/sysmodel-1alarm-aa/gcfg/subtasks}{2}

\drefset{/stats.dict/sysmodel-1alarm-aa/sse/copied-system-states}{16}
\drefset{/stats.dict/sysmodel-1alarm-aa/sse/edges}{15}

\drefset{/stats.dict/sysmodel-1alarm-aa/sse/precision/mean}{1.0}
\drefset{/stats.dict/sysmodel-1alarm-aa/sse/precision/std}{0.0}

\drefset{/stats.dict/sysmodel-1alarm-aa/sse/run-time}{0.00498723983765}
\drefset{/stats.dict/sysmodel-1alarm-aa/sse/system-states}{15}

\drefset{/stats.dict/sysmodel-1alarm-aa/ssf/copied-system-states}{34}
\drefset{/stats.dict/sysmodel-1alarm-aa/ssf/edges}{16}

\drefset{/stats.dict/sysmodel-1alarm-aa/ssf/precision/mean}{1.0}
\drefset{/stats.dict/sysmodel-1alarm-aa/ssf/precision/std}{0.0}

\drefset{/stats.dict/sysmodel-1alarm-aa/ssf/run-time}{0.0136034488678}

\drefset{/stats.dict/task1a-sse/gcfg/abbs}{21}
\drefset{/stats.dict/task1a-sse/gcfg/isrs}{0}
\drefset{/stats.dict/task1a-sse/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1a-sse/gcfg/rel-inference-graph-dynamic}{0.210884353741}
\drefset{/stats.dict/task1a-sse/gcfg/rel-inference-graph-static}{0.210884353741}
\drefset{/stats.dict/task1a-sse/gcfg/rel-sse-graph}{0.0385487528345}
\drefset{/stats.dict/task1a-sse/gcfg/subtasks}{3}

\drefset{/stats.dict/task1a-sse/sse/copied-system-states}{17}
\drefset{/stats.dict/task1a-sse/sse/edges}{17}

\drefset{/stats.dict/task1a-sse/sse/precision/mean}{1.0}
\drefset{/stats.dict/task1a-sse/sse/precision/std}{0.0}

\drefset{/stats.dict/task1a-sse/sse/run-time}{0.00530529022217}
\drefset{/stats.dict/task1a-sse/sse/system-states}{17}

\drefset{/stats.dict/task1a-sse/ssf/copied-system-states}{18}
\drefset{/stats.dict/task1a-sse/ssf/edges}{17}

\drefset{/stats.dict/task1a-sse/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task1a-sse/ssf/precision/std}{0.0}

\drefset{/stats.dict/task1a-sse/ssf/run-time}{0.00732278823853}

\drefset{/stats.dict/task1a/gcfg/abbs}{21}
\drefset{/stats.dict/task1a/gcfg/isrs}{0}
\drefset{/stats.dict/task1a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1a/gcfg/rel-inference-graph-dynamic}{0.210884353741}
\drefset{/stats.dict/task1a/gcfg/rel-inference-graph-static}{0.210884353741}
\drefset{/stats.dict/task1a/gcfg/rel-sse-graph}{0.0385487528345}
\drefset{/stats.dict/task1a/gcfg/subtasks}{3}

\drefset{/stats.dict/task1a/sse/copied-system-states}{17}
\drefset{/stats.dict/task1a/sse/edges}{17}

\drefset{/stats.dict/task1a/sse/precision/mean}{1.0}
\drefset{/stats.dict/task1a/sse/precision/std}{0.0}

\drefset{/stats.dict/task1a/sse/run-time}{0.00362920761108}
\drefset{/stats.dict/task1a/sse/system-states}{17}

\drefset{/stats.dict/task1a/ssf/copied-system-states}{18}
\drefset{/stats.dict/task1a/ssf/edges}{17}

\drefset{/stats.dict/task1a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task1a/ssf/precision/std}{0.0}

\drefset{/stats.dict/task1a/ssf/run-time}{0.00562787055969}

\drefset{/stats.dict/task1b/gcfg/abbs}{25}
\drefset{/stats.dict/task1b/gcfg/isrs}{0}
\drefset{/stats.dict/task1b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1b/gcfg/rel-inference-graph-dynamic}{0.208}
\drefset{/stats.dict/task1b/gcfg/rel-inference-graph-static}{0.208}
\drefset{/stats.dict/task1b/gcfg/rel-sse-graph}{0.0352}
\drefset{/stats.dict/task1b/gcfg/subtasks}{3}

\drefset{/stats.dict/task1b/sse/copied-system-states}{22}
\drefset{/stats.dict/task1b/sse/edges}{22}

\drefset{/stats.dict/task1b/sse/precision/mean}{1.0}
\drefset{/stats.dict/task1b/sse/precision/std}{0.0}

\drefset{/stats.dict/task1b/sse/run-time}{0.00712060928345}
\drefset{/stats.dict/task1b/sse/system-states}{21}

\drefset{/stats.dict/task1b/ssf/copied-system-states}{24}
\drefset{/stats.dict/task1b/ssf/edges}{22}

\drefset{/stats.dict/task1b/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task1b/ssf/precision/std}{0.0}

\drefset{/stats.dict/task1b/ssf/run-time}{0.0107598304749}

\drefset{/stats.dict/task1c/gcfg/abbs}{24}
\drefset{/stats.dict/task1c/gcfg/isrs}{0}
\drefset{/stats.dict/task1c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1c/gcfg/rel-inference-graph-dynamic}{0.210069444444}
\drefset{/stats.dict/task1c/gcfg/rel-inference-graph-static}{0.210069444444}
\drefset{/stats.dict/task1c/gcfg/rel-sse-graph}{0.0381944444444}
\drefset{/stats.dict/task1c/gcfg/subtasks}{3}

\drefset{/stats.dict/task1c/sse/copied-system-states}{26}
\drefset{/stats.dict/task1c/sse/edges}{22}

\drefset{/stats.dict/task1c/sse/precision/mean}{0.967105263158}
\drefset{/stats.dict/task1c/sse/precision/std}{0.0550434227983}

\drefset{/stats.dict/task1c/sse/run-time}{0.00773358345032}
\drefset{/stats.dict/task1c/sse/system-states}{25}

\drefset{/stats.dict/task1c/ssf/copied-system-states}{29}
\drefset{/stats.dict/task1c/ssf/edges}{22}

\drefset{/stats.dict/task1c/ssf/precision/mean}{0.967105263158}
\drefset{/stats.dict/task1c/ssf/precision/std}{0.0550434227983}

\drefset{/stats.dict/task1c/ssf/run-time}{0.0124034881592}

\drefset{/stats.dict/task1d/gcfg/abbs}{28}
\drefset{/stats.dict/task1d/gcfg/isrs}{0}
\drefset{/stats.dict/task1d/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1d/gcfg/rel-inference-graph-dynamic}{0.201530612245}
\drefset{/stats.dict/task1d/gcfg/rel-inference-graph-static}{0.201530612245}
\drefset{/stats.dict/task1d/gcfg/rel-sse-graph}{0.0357142857143}
\drefset{/stats.dict/task1d/gcfg/subtasks}{3}

\drefset{/stats.dict/task1d/sse/copied-system-states}{46}
\drefset{/stats.dict/task1d/sse/edges}{28}

\drefset{/stats.dict/task1d/sse/precision/mean}{0.928183229814}
\drefset{/stats.dict/task1d/sse/precision/std}{0.0630509358255}

\drefset{/stats.dict/task1d/sse/run-time}{0.0117876529694}
\drefset{/stats.dict/task1d/sse/system-states}{43}

\drefset{/stats.dict/task1d/ssf/copied-system-states}{52}
\drefset{/stats.dict/task1d/ssf/edges}{28}

\drefset{/stats.dict/task1d/ssf/precision/mean}{0.928183229814}
\drefset{/stats.dict/task1d/ssf/precision/std}{0.0630509358255}

\drefset{/stats.dict/task1d/ssf/run-time}{0.0194528102875}

\drefset{/stats.dict/task1e/gcfg/abbs}{23}
\drefset{/stats.dict/task1e/gcfg/isrs}{0}
\drefset{/stats.dict/task1e/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1e/gcfg/rel-inference-graph-dynamic}{0.228733459357}
\drefset{/stats.dict/task1e/gcfg/rel-inference-graph-static}{0.228733459357}
\drefset{/stats.dict/task1e/gcfg/rel-sse-graph}{0.0415879017013}
\drefset{/stats.dict/task1e/gcfg/subtasks}{3}

\drefset{/stats.dict/task1e/sse/copied-system-states}{28}
\drefset{/stats.dict/task1e/sse/edges}{22}

\drefset{/stats.dict/task1e/sse/precision/mean}{0.951388888889}
\drefset{/stats.dict/task1e/sse/precision/std}{0.0609372526902}

\drefset{/stats.dict/task1e/sse/run-time}{0.00672507286072}
\drefset{/stats.dict/task1e/sse/system-states}{26}

\drefset{/stats.dict/task1e/ssf/copied-system-states}{32}
\drefset{/stats.dict/task1e/ssf/edges}{22}

\drefset{/stats.dict/task1e/ssf/precision/mean}{0.951388888889}
\drefset{/stats.dict/task1e/ssf/precision/std}{0.0609372526902}

\drefset{/stats.dict/task1e/ssf/run-time}{0.013288974762}

\drefset{/stats.dict/task1f/gcfg/abbs}{22}
\drefset{/stats.dict/task1f/gcfg/isrs}{0}
\drefset{/stats.dict/task1f/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1f/gcfg/rel-inference-graph-dynamic}{0.22520661157}
\drefset{/stats.dict/task1f/gcfg/rel-inference-graph-static}{0.22520661157}
\drefset{/stats.dict/task1f/gcfg/rel-sse-graph}{0.0371900826446}
\drefset{/stats.dict/task1f/gcfg/subtasks}{3}

\drefset{/stats.dict/task1f/sse/copied-system-states}{18}
\drefset{/stats.dict/task1f/sse/edges}{18}

\drefset{/stats.dict/task1f/sse/precision/mean}{1.0}
\drefset{/stats.dict/task1f/sse/precision/std}{0.0}

\drefset{/stats.dict/task1f/sse/run-time}{0.00581693649292}
\drefset{/stats.dict/task1f/sse/system-states}{17}

\drefset{/stats.dict/task1f/ssf/copied-system-states}{20}
\drefset{/stats.dict/task1f/ssf/edges}{18}

\drefset{/stats.dict/task1f/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task1f/ssf/precision/std}{0.0}

\drefset{/stats.dict/task1f/ssf/run-time}{0.00933933258057}

\drefset{/stats.dict/task1g/gcfg/abbs}{26}
\drefset{/stats.dict/task1g/gcfg/isrs}{0}
\drefset{/stats.dict/task1g/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task1g/gcfg/rel-inference-graph-dynamic}{0.233727810651}
\drefset{/stats.dict/task1g/gcfg/rel-inference-graph-static}{0.233727810651}
\drefset{/stats.dict/task1g/gcfg/rel-sse-graph}{0.0384615384615}
\drefset{/stats.dict/task1g/gcfg/subtasks}{3}

\drefset{/stats.dict/task1g/sse/copied-system-states}{43}
\drefset{/stats.dict/task1g/sse/edges}{26}

\drefset{/stats.dict/task1g/sse/precision/mean}{0.906746031746}
\drefset{/stats.dict/task1g/sse/precision/std}{0.10853011374}

\drefset{/stats.dict/task1g/sse/run-time}{0.0110292434692}
\drefset{/stats.dict/task1g/sse/system-states}{39}

\drefset{/stats.dict/task1g/ssf/copied-system-states}{57}
\drefset{/stats.dict/task1g/ssf/edges}{27}

\drefset{/stats.dict/task1g/ssf/precision/mean}{0.876984126984}
\drefset{/stats.dict/task1g/ssf/precision/std}{0.0951967502849}

\drefset{/stats.dict/task1g/ssf/run-time}{0.0222551822662}

\drefset{/stats.dict/task2a/gcfg/abbs}{21}
\drefset{/stats.dict/task2a/gcfg/isrs}{0}
\drefset{/stats.dict/task2a/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task2a/gcfg/rel-inference-graph-dynamic}{0.210884353741}
\drefset{/stats.dict/task2a/gcfg/rel-inference-graph-static}{0.210884353741}
\drefset{/stats.dict/task2a/gcfg/rel-sse-graph}{0.0385487528345}
\drefset{/stats.dict/task2a/gcfg/subtasks}{3}

\drefset{/stats.dict/task2a/sse/copied-system-states}{17}
\drefset{/stats.dict/task2a/sse/edges}{17}

\drefset{/stats.dict/task2a/sse/precision/mean}{1.0}
\drefset{/stats.dict/task2a/sse/precision/std}{0.0}

\drefset{/stats.dict/task2a/sse/run-time}{0.00585961341858}
\drefset{/stats.dict/task2a/sse/system-states}{17}

\drefset{/stats.dict/task2a/ssf/copied-system-states}{18}
\drefset{/stats.dict/task2a/ssf/edges}{17}

\drefset{/stats.dict/task2a/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task2a/ssf/precision/std}{0.0}

\drefset{/stats.dict/task2a/ssf/run-time}{0.00825071334839}

\drefset{/stats.dict/task2b/gcfg/abbs}{24}
\drefset{/stats.dict/task2b/gcfg/isrs}{0}
\drefset{/stats.dict/task2b/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task2b/gcfg/rel-inference-graph-dynamic}{0.210069444444}
\drefset{/stats.dict/task2b/gcfg/rel-inference-graph-static}{0.210069444444}
\drefset{/stats.dict/task2b/gcfg/rel-sse-graph}{0.0329861111111}
\drefset{/stats.dict/task2b/gcfg/subtasks}{3}

\drefset{/stats.dict/task2b/sse/copied-system-states}{19}
\drefset{/stats.dict/task2b/sse/edges}{19}

\drefset{/stats.dict/task2b/sse/precision/mean}{1.0}
\drefset{/stats.dict/task2b/sse/precision/std}{0.0}

\drefset{/stats.dict/task2b/sse/run-time}{0.00596046447754}
\drefset{/stats.dict/task2b/sse/system-states}{18}

\drefset{/stats.dict/task2b/ssf/copied-system-states}{21}
\drefset{/stats.dict/task2b/ssf/edges}{19}

\drefset{/stats.dict/task2b/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task2b/ssf/precision/std}{0.0}

\drefset{/stats.dict/task2b/ssf/run-time}{0.00943040847778}

\drefset{/stats.dict/task2c/gcfg/abbs}{21}
\drefset{/stats.dict/task2c/gcfg/isrs}{0}
\drefset{/stats.dict/task2c/gcfg/rel-complete-graph}{1.0}
\drefset{/stats.dict/task2c/gcfg/rel-inference-graph-dynamic}{0.210884353741}
\drefset{/stats.dict/task2c/gcfg/rel-inference-graph-static}{0.210884353741}
\drefset{/stats.dict/task2c/gcfg/rel-sse-graph}{0.0385487528345}
\drefset{/stats.dict/task2c/gcfg/subtasks}{3}

\drefset{/stats.dict/task2c/sse/copied-system-states}{17}
\drefset{/stats.dict/task2c/sse/edges}{17}

\drefset{/stats.dict/task2c/sse/precision/mean}{1.0}
\drefset{/stats.dict/task2c/sse/precision/std}{0.0}

\drefset{/stats.dict/task2c/sse/run-time}{0.00542855262756}
\drefset{/stats.dict/task2c/sse/system-states}{17}

\drefset{/stats.dict/task2c/ssf/copied-system-states}{18}
\drefset{/stats.dict/task2c/ssf/edges}{17}

\drefset{/stats.dict/task2c/ssf/precision/mean}{1.0}
\drefset{/stats.dict/task2c/ssf/precision/std}{0.0}

\drefset{/stats.dict/task2c/ssf/run-time}{0.00761604309082}

\drefset{/stats.dict/test-suite/rel-complete-graph/max}{1.0}
\drefset{/stats.dict/test-suite/rel-complete-graph/min}{1.0}

\drefset{/stats.dict/test-suite/rel-inference-graph-dynamic/max}{0.303140978817}
\drefset{/stats.dict/test-suite/rel-inference-graph-dynamic/min}{0.0781893004115}

\drefset{/stats.dict/test-suite/rel-inference-graph-static/max}{0.303140978817}
\drefset{/stats.dict/test-suite/rel-inference-graph-static/min}{0.0781893004115}

\drefset{/stats.dict/test-suite/rel-sse-graph/max}{0.05}
\drefset{/stats.dict/test-suite/rel-sse-graph/min}{0.0166493236212}

\drefset{/stats.dict/testsuite/count}{52}

\drefset{/stats.dict/testsuite/matrix/1/0}{}
\drefset{/stats.dict/testsuite/matrix/1/1}{alarm1a, isr2a}
\drefset{/stats.dict/testsuite/matrix/1/2}{}

\drefset{/stats.dict/testsuite/matrix/2/0}{sse1a, resource1a, resource1c}
\drefset{/stats.dict/testsuite/matrix/2/1}{alarm1c, alarm1b, alarm1f, isr2b, sysmodel-1alarm-a, sysmodel-1alarm-aa, alarm3a, resource2a, alarm3b, alarm3d, alarm3e, alarm3c}
\drefset{/stats.dict/testsuite/matrix/2/2}{complex1a, complex1b, complex1d}

\drefset{/stats.dict/testsuite/matrix/3/0}{task1a, task1a-sse, task2a, task2c, task1f, task1e, task1c, task2b, task1b, task1g, task1d, resource1b, resource1k, resource1g, resource1d}
\drefset{/stats.dict/testsuite/matrix/3/1}{isr2d, alarm1d, isr2c, alarm1e, complex2a, resource2b}
\drefset{/stats.dict/testsuite/matrix/3/2}{complex1c, alarm2a, alarm2b, alarm2c}

\drefset{/stats.dict/testsuite/matrix/4/0}{sse1b, resource1h, sse1c, resource1j}
\drefset{/stats.dict/testsuite/matrix/4/1}{lukas-alarmstress}
\drefset{/stats.dict/testsuite/matrix/4/2}{}

\drefset{/stats.dict/testsuite/matrix/5/0}{resource1e, resource1f}
\drefset{/stats.dict/testsuite/matrix/5/1}{}
\drefset{/stats.dict/testsuite/matrix/5/2}{}

\drefset{/stats.dict/testsuite/sorted-by/abb-count}{task1a-sse, task2c, task2a, task1a, isr2d, isr2a, alarm1a, alarm1c, task1f, task1e, isr2b, alarm1b, alarm1d, alarm1f, task2b, task1c, task1b, task1g, sse1a, isr2c, complex1a, complex1c, complex1b, complex1d, task1d, lukas-alarmstress, alarm1e, sysmodel-1alarm-aa, sysmodel-1alarm-a, resource1a, alarm2a, complex2a, resource1b, resource1c, alarm3a, resource2a, alarm2b, resource1k, alarm2c, sse1b, resource1e, resource1g, alarm3d, alarm3b, resource1h, resource2b, alarm3e, resource1f, sse1c, alarm3c, resource1d, resource1j}

\drefset{/stats.dict/testsuite/sorted-by/abb-count/* isr}{task1a-sse, task2c, task2a, task1a, task1f, task1e, task2b, task1c, task1b, task1g, sse1a, task1d, resource1a, resource1b, resource1c, resource1k, sse1b, resource1e, resource1g, resource1h, resource1f, sse1c, resource1d, resource1j, isr2d, isr2a, alarm1a, alarm1c, isr2b, alarm1b, alarm1d, alarm1f, isr2c, lukas-alarmstress, alarm1e, sysmodel-1alarm-aa, sysmodel-1alarm-a, complex2a, alarm3a, resource2a, alarm3d, alarm3b, resource2b, alarm3e, alarm3c, complex1a, complex1c, complex1b, complex1d, alarm2a, alarm2b, alarm2c}
\drefset{/stats.dict/testsuite/sorted-by/abb-count/0 isr}{task1a-sse, task2c, task2a, task1a, task1f, task1e, task2b, task1c, task1b, task1g, sse1a, task1d, resource1a, resource1b, resource1c, resource1k, sse1b, resource1e, resource1g, resource1h, resource1f, sse1c, resource1d, resource1j}
\drefset{/stats.dict/testsuite/sorted-by/abb-count/1 isr}{isr2d, isr2a, alarm1a, alarm1c, isr2b, alarm1b, alarm1d, alarm1f, isr2c, lukas-alarmstress, alarm1e, sysmodel-1alarm-aa, sysmodel-1alarm-a, complex2a, alarm3a, resource2a, alarm3d, alarm3b, resource2b, alarm3e, alarm3c}
\drefset{/stats.dict/testsuite/sorted-by/abb-count/2 isr}{complex1a, complex1c, complex1b, complex1d, alarm2a, alarm2b, alarm2c}

\drefset{/stats.dict/testsuite/sorted-by/copied-system-states}{sse1a, resource1a, sysmodel-1alarm-aa, task1a-sse, task2c, task2a, task1a, task1f, isr2a, alarm1a, task2b, resource1c, resource1b, task1b, resource1k, sysmodel-1alarm-a, resource1g, task1c, task1e, resource1e, resource1f, alarm1c, alarm1b, resource1d, task1g, task1d, isr2d, isr2b, alarm1f, sse1b, alarm3a, alarm3d, alarm3b, sse1c, resource1h, resource2a, complex2a, alarm3c, complex1a, complex1b, complex1d, resource1j, isr2c, alarm1d, complex1c, alarm3e, resource2b, lukas-alarmstress, alarm1e, alarm2a, alarm2b, alarm2c}

\drefset{/stats.dict/testsuite/sorted-by/copied-system-states/* isr}{sse1a, resource1a, task1a-sse, task2c, task2a, task1a, task1f, task2b, resource1c, resource1b, task1b, resource1k, resource1g, task1c, task1e, resource1e, resource1f, resource1d, task1g, task1d, sse1b, sse1c, resource1h, resource1j, sysmodel-1alarm-aa, isr2a, alarm1a, sysmodel-1alarm-a, alarm1c, alarm1b, isr2d, isr2b, alarm1f, alarm3a, alarm3d, alarm3b, resource2a, complex2a, alarm3c, isr2c, alarm1d, alarm3e, resource2b, lukas-alarmstress, alarm1e, complex1a, complex1b, complex1d, complex1c, alarm2a, alarm2b, alarm2c}
\drefset{/stats.dict/testsuite/sorted-by/copied-system-states/0 isr}{sse1a, resource1a, task1a-sse, task2c, task2a, task1a, task1f, task2b, resource1c, resource1b, task1b, resource1k, resource1g, task1c, task1e, resource1e, resource1f, resource1d, task1g, task1d, sse1b, sse1c, resource1h, resource1j}
\drefset{/stats.dict/testsuite/sorted-by/copied-system-states/1 isr}{sysmodel-1alarm-aa, isr2a, alarm1a, sysmodel-1alarm-a, alarm1c, alarm1b, isr2d, isr2b, alarm1f, alarm3a, alarm3d, alarm3b, resource2a, complex2a, alarm3c, isr2c, alarm1d, alarm3e, resource2b, lukas-alarmstress, alarm1e}
\drefset{/stats.dict/testsuite/sorted-by/copied-system-states/2 isr}{complex1a, complex1b, complex1d, complex1c, alarm2a, alarm2b, alarm2c}

\drefset{/stats.dict/testsuite/sorted-by/precision}{alarm2b, lukas-alarmstress, alarm2c, task1g, alarm1d, task1d, sse1c, sse1b, resource1j, alarm2a, resource1h, complex1c, alarm1e, resource2b, task1e, isr2d, isr2c, isr2b, alarm1f, task1c, complex1a, complex1d, complex1b, complex2a, resource2a, alarm1c, resource1d, sse1a, alarm3a, alarm3e, alarm3d, alarm3b, alarm3c, sysmodel-1alarm-a, isr2a, alarm1a, alarm1b, task1a-sse, resource1a, resource1b, resource1c, resource1e, resource1f, resource1g, resource1k, task2b, task2c, task2a, sysmodel-1alarm-aa, task1f, task1b, task1a}

\drefset{/stats.dict/testsuite/sorted-by/precision/* isr}{task1g, task1d, sse1c, sse1b, resource1j, resource1h, task1e, task1c, resource1d, sse1a, task1a-sse, resource1a, resource1b, resource1c, resource1e, resource1f, resource1g, resource1k, task2b, task2c, task2a, task1f, task1b, task1a, lukas-alarmstress, alarm1d, alarm1e, resource2b, isr2d, isr2c, isr2b, alarm1f, complex2a, resource2a, alarm1c, alarm3a, alarm3e, alarm3d, alarm3b, alarm3c, sysmodel-1alarm-a, isr2a, alarm1a, alarm1b, sysmodel-1alarm-aa, alarm2b, alarm2c, alarm2a, complex1c, complex1a, complex1d, complex1b}
\drefset{/stats.dict/testsuite/sorted-by/precision/0 isr}{task1g, task1d, sse1c, sse1b, resource1j, resource1h, task1e, task1c, resource1d, sse1a, task1a-sse, resource1a, resource1b, resource1c, resource1e, resource1f, resource1g, resource1k, task2b, task2c, task2a, task1f, task1b, task1a}
\drefset{/stats.dict/testsuite/sorted-by/precision/1 isr}{lukas-alarmstress, alarm1d, alarm1e, resource2b, isr2d, isr2c, isr2b, alarm1f, complex2a, resource2a, alarm1c, alarm3a, alarm3e, alarm3d, alarm3b, alarm3c, sysmodel-1alarm-a, isr2a, alarm1a, alarm1b, sysmodel-1alarm-aa}
\drefset{/stats.dict/testsuite/sorted-by/precision/2 isr}{alarm2b, alarm2c, alarm2a, complex1c, complex1a, complex1d, complex1b}

\drefset{/stats.dict/testsuite/sorted-by/sse-edges}{sse1a, isr2a, alarm1a, sysmodel-1alarm-aa, resource1a, task1a-sse, task2c, task2a, sysmodel-1alarm-a, task1a, alarm1c, task1f, task2b, alarm1b, resource1c, isr2b, alarm1f, resource1b, isr2d, task1e, task1c, task1b, resource1k, alarm3a, resource1g, complex1a, complex1b, complex1d, alarm1d, resource2a, task1g, complex2a, alarm3d, alarm3b, task1d, sse1b, resource1e, complex1c, isr2c, alarm3c, resource1d, resource1f, sse1c, resource1h, lukas-alarmstress, resource2b, resource1j, alarm3e, alarm2a, alarm1e, alarm2b, alarm2c}

\drefset{/stats.dict/testsuite/sorted-by/sse-edges/* isr}{sse1a, resource1a, task1a-sse, task2c, task2a, task1a, task1f, task2b, resource1c, resource1b, task1e, task1c, task1b, resource1k, resource1g, task1g, task1d, sse1b, resource1e, resource1d, resource1f, sse1c, resource1h, resource1j, isr2a, alarm1a, sysmodel-1alarm-aa, sysmodel-1alarm-a, alarm1c, alarm1b, isr2b, alarm1f, isr2d, alarm3a, alarm1d, resource2a, complex2a, alarm3d, alarm3b, isr2c, alarm3c, lukas-alarmstress, resource2b, alarm3e, alarm1e, complex1a, complex1b, complex1d, complex1c, alarm2a, alarm2b, alarm2c}
\drefset{/stats.dict/testsuite/sorted-by/sse-edges/0 isr}{sse1a, resource1a, task1a-sse, task2c, task2a, task1a, task1f, task2b, resource1c, resource1b, task1e, task1c, task1b, resource1k, resource1g, task1g, task1d, sse1b, resource1e, resource1d, resource1f, sse1c, resource1h, resource1j}
\drefset{/stats.dict/testsuite/sorted-by/sse-edges/1 isr}{isr2a, alarm1a, sysmodel-1alarm-aa, sysmodel-1alarm-a, alarm1c, alarm1b, isr2b, alarm1f, isr2d, alarm3a, alarm1d, resource2a, complex2a, alarm3d, alarm3b, isr2c, alarm3c, lukas-alarmstress, resource2b, alarm3e, alarm1e}
\drefset{/stats.dict/testsuite/sorted-by/sse-edges/2 isr}{complex1a, complex1b, complex1d, complex1c, alarm2a, alarm2b, alarm2c}



#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.files import File, Directory
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict

class GatherStatsDict(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "fail-trace-all": Bool(False),
        "encode-system": Bool(False),
        "specialize-system": Bool(False),
        "insert-state-asserts": Bool(False),
        "insert-cfg-regions": Bool(False),
	"mpu": Bool(False),
    }
    outputs = {"dicts": Directory("dicts"),
               "stats": File("statistics.py")}

    def run(self):
        logging.info("Cloning coredos...")
        with self.coredos as coredos_path:
            self.stats.copy_contents("generator/statistics.py")

            os.mkdir("build");
            logging.info("Configuring...")
            if not self.fail_trace_all.value:
                # Activate coptermock-no-annotation
                shell("echo 'COREDOS_BINARY(NAME bench-coptermock-no-annotation SYSTEM_XML system-no-annotation.xml coredos.cc)' >> app/benchmark/coptermock/CMakeLists.txt")

                shell("cd build; ../new_build_env.py -a i386 --encoded=yes --mpu=no --specialize=yes -c")
                logging.info("Building...")
                shell("cd build; make -j $(nproc) build_and_test")
            else: # Trace all
                extra = ""
                if self.encode_system.value:
                    extra += " --encoded=yes"
                else:
                    extra += " --encoded=no"

                if self.specialize_system.value:
                    extra += " --specialize=yes"
                else:
                    extra += " --specialize=no"

                if self.mpu.value:
                    extra += " --mpu=yes"
                else:
                    extra += " --mpu=no"

                shell("cd build; ../new_build_env.py -a i386 --fail-trace-all=yes "+ extra)

                SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
                if self.insert_state_asserts.value:
                    SGFLAGS.append("-fgen-asserts")

                if self.insert_cfg_regions.value:
                    SGFLAGS.append("-fcfg-regions")

                logging.info("Building...")
                logging.info(" ".join(SGFLAGS))
                shell("export SGFLAGS=%s; cd build; make -j $(nproc) fail-trace-all",
                      " ".join(SGFLAGS))

            (stats_files, _) = shell("find build -name stats.dict.py")

            for filename in stats_files:
                name = filename.split("/")[-2]
                logging.info("Gathering for %s", name)
                f = self.dicts.new_file(name)
                f.copy_contents(filename)




class CombineStatsDict(Experiment):
    inputs = {"gather": GatherStatsDict("GatherStatsDict") }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("bcc1_", "").replace("_", "-")
    def key(self, keys, value):
        self.dref["/".join(["stats.dict"] + keys)] = value

    def work_on_benchmark(self, name, stats):
        def S(keys, value):
            self.key([self.fmtn(name)] + keys, value)
        sse = stats.find_one("SymbolicSystemExecution")
        ssf = stats.find_one("SystemStateFlow")
        gcfg = stats.find_one("ConstructGlobalCFG")
        gcfg["name"] = name
        # The overall precision is the mean of the SSE state
        # precisions, since it is the more precise analysis.
        gcfg["precision"] = numpy.mean(sse["precision"])
        # The complexity of a gcfg is the number of actual needed GCFG
        # edges and number of all possible edges
        gcfg["rel-complete-graph"] = 1.0
        gcfg["rel-inference-graph-static"] = (float(gcfg["inference-edges-static"]) / gcfg["abb-count"] ** 2)
        gcfg["rel-inference-graph-dynamic"] = (float(gcfg["inference-edges-dynamic"]) /  gcfg["abb-count"] ** 2)
        gcfg["rel-sse-graph"] = (float(gcfg["sse-edges"]) / gcfg["abb-count"] ** 2)

        assert gcfg["rel-inference-graph-dynamic"] <= gcfg["rel-inference-graph-static"]
        gcfg["sse"] = sse
        gcfg["ssf"] = ssf

        S(["sse", "copied-system-states"], sse["copied-system-states"])
        S(["sse", "run-time"], sse["run-time"])
        x = sse["system-states"]
        if type(x) == list:
            S(["sse", "system-states"], sse["system-states"][0])
        else:
            S(["sse", "system-states"], sse["system-states"])

        S(["ssf", "copied-system-states"], ssf["copied-system-states"])
        S(["ssf", "run-time"], ssf["run-time"])

        S(["sse", "edges"], gcfg["sse-edges"])
        S(["ssf", "edges"], gcfg["ssf-edges"])
        S(["sse", "precision","mean"], numpy.mean(sse["precision"]))
        S(["ssf", "precision","mean"], numpy.mean(ssf["precision"]))
        S(["sse", "precision","std"], numpy.std(sse["precision"]))
        S(["ssf", "precision","std"], numpy.std(ssf["precision"]))

        S(["gcfg", "subtasks"], gcfg["subtask-count"])
        for i in ("rel-complete-graph", "rel-inference-graph-static", "rel-inference-graph-dynamic", "rel-sse-graph"):
            S(["gcfg", i], gcfg[i])
        S(["gcfg", "isrs"], gcfg["isr-count"])
        S(["gcfg", "abbs"], gcfg["abb-count"])

        self.matrix[(gcfg["subtask-count"], gcfg["isr-count"])].append(gcfg)
        self.gcfgs.append(gcfg)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gather.stats.path)

        self.matrix = collections.defaultdict(list)
        self.gcfgs = []
        for tmp in self.gather.dicts:
            name = tmp.basename
            stats = statistics.Statistics.load(tmp.path)
            self.work_on_benchmark(name, stats)


        # Generate sorted lists
        testcases = {}
        for s in [1,2,3,4,5]:
            for i in [0, 1, 2]:
                l = []
                for gcfg in self.matrix[(s,i)]:
                    if "bench" in gcfg["name"] or "lukas_dispatch" in gcfg["name"]:
                        continue
                    testcases[gcfg["name"]] = gcfg
                    l.append(gcfg)
                l = sorted(l, key = lambda x: x["abb-count"])
                self.key(["testsuite", "matrix", "%s/%s" %(s,i)], 
                         ", ".join([self.fmtn(x["name"]) for x in l]))


        self.key(["testsuite", "count"], len(testcases))

        def output(l, key):
            if key in l[0]:
                l = sorted(l, key = lambda x: x[key])
            else:
                l = sorted(l, key = lambda x: x["sse"][key])

            self.key(["testsuite", "sorted-by", key], 
                     ", ".join([self.fmtn(x["name"]) for x in l]))

            by_isr_0 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 0]
            by_isr_1 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 1]
            by_isr_2 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 2]

            self.key(["testsuite", "sorted-by", key, "0 isr"], 
                     ", ".join(by_isr_0))

            self.key(["testsuite", "sorted-by", key, "1 isr"], 
                     ", ".join(by_isr_1))

            self.key(["testsuite", "sorted-by", key, "2 isr"], 
                     ", ".join(by_isr_2))

            self.key(["testsuite", "sorted-by", key, "* isr"], 
                     ", ".join(by_isr_0 + by_isr_1 + by_isr_2))


        output(testcases.values(), "precision")
        output(testcases.values(), "abb-count")
        output(testcases.values(), "copied-system-states")
        output(testcases.values(), "sse-edges")

        def max_min(l, key):
            self.key(["test-suite", key, "max"], max([gcfg[key] for gcfg in l]))
            self.key(["test-suite", key, "min"], min([gcfg[key] for gcfg in l]))

        max_min(testcases.values(), "rel-complete-graph")
        max_min(testcases.values(), "rel-inference-graph-static")
        max_min(testcases.values(), "rel-inference-graph-dynamic")
        max_min(testcases.values(), "rel-sse-graph")


def sliding_window(sequence, width):
    # Sort by first component
    sequence = list(sorted(sequence, key = lambda x: x[0]))
    minimum = 0.0
    maximum = 1.0

    xpos = 0.0
    new_sequence = []
    while xpos <= maximum:
        xpos += width
        xmin, xmax = xpos-width/2.0, xpos + width/2.0
        values = [x[1] for x in sequence if xmin < x[0] and x[0] <= xmax]
        if len(values) == 0:
            continue
        new_sequence.append((xpos, numpy.mean(values)))

    return new_sequence
    
class DOSEKStatistic(Experiment):
    inputs = {"gathers": List(GatherStatsDict, []) }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("fail-bcc1_", "").replace("_", "-")

    def key(self, keys, value):
        self.dref["/".join(keys)] = value

    def work_on_variant(self, variant_name, stats):
        abbs = []
        for name, stat in stats.items():
            subtasks = stat.find_all("Subtask").values()
            subtask_count =  len([x for x in subtasks if not "Idle" in x["_name"] and not x["is_isr"]])
            for abb in stat.find_all("AtomicBasicBlock").values():
                if not "/" in abb["_name"]:
                    continue
                # Ugly workaround to get the system call type
                abb["syscall"] = abb["_name"].split("/")[1]
                if not "sse-precision" in abb:
                    subtask = stat.get_parent(abb)
                    if "is_isr" in subtask:
                        if subtask["is_isr"]:
                            abb["syscall"] = abb["syscall"] + "inISR"
                        else:
                            # Here we got the abbs that were never called, therefore they have no
                            # activations
                            assert len(abb["activations"]) == 0
                            continue
                    else:
                        # Here are idle thread and alarm callbacks
                        assert "Idle" in subtask["_name"] or "IncrementCounter" in abb["_name"]
                        continue

                abb["subtask-count"] = subtask_count
                abbs.append(abb)

        def write_sequence(label, sequence):
            if len(sequence) == 0:
                return
            self.key(label, " ".join([("(%f, %f)" % x) for x in sequence]))

            avg = sliding_window(sequence, 0.02)
            self.key(label + ["window"], " ".join([("(%f, %f)" % x) for x in avg]))


        def write_average(label, sequence):
            self.key(label + ["mean"], numpy.mean(sequence))
            self.key(label + ["std"], numpy.std(sequence))
            self.key(label + ["count"], len(sequence))


        kernel_cycles = []
        for syscall in ["ActivateTask", "TerminateTask", "ChainTask", "GetResource", "ReleaseResource",
                        "SetRelAlarm"]:
            codesize = []
            runtime = []
            all_cycles  = []
            for abb in abbs:
                if not abb["syscall"] == syscall:
                    continue
                codesize.append((abb["sse-precision"], abb["generated-codesize"]))

                cycles = [x["cycles"] for x in abb["activations"]]
                if len(cycles) > 0:
                    runtime.append((abb["sse-precision"], numpy.mean(cycles)))
                    all_cycles += cycles

            write_sequence(["codesize", "by-precision", variant_name, syscall], codesize)
            write_average(["codesize",  variant_name, syscall], [x[1] for x in codesize])
            write_sequence(["runtime", "by-precision", variant_name, syscall], runtime)
            write_average(["runtime",  variant_name, syscall], all_cycles)
            kernel_cycles += all_cycles


        codesize = [abb["generated-codesize"] for abb in abbs if "generated-codesize" in abb]
        self.key(["codesize", variant_name, "mean"], numpy.mean(codesize))
        self.key(["codesize", variant_name, "std"], numpy.std(codesize))
        self.key(["runtime", variant_name, "mean"], numpy.mean(kernel_cycles))
        self.key(["runtime", variant_name, "std"], numpy.std(kernel_cycles))

        return len(abbs)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gathers[0].stats.path)

        self.matrix = collections.defaultdict(list)
        self.stats = []
        for gather in self.gathers:
            gather.metadata
            name="base"
            if "mpu" in gather.metadata and gather.metadata["mpu"]:
                name += "+mpu"
            if gather.metadata["encode-system"]:
                name += "+enc"
            if gather.metadata["specialize-system"]:
                name += "+opt"
            if gather.metadata["insert-state-asserts"]:
                name += "+ass"
            if gather.metadata["insert-cfg-regions"]:
                name += "+flow"

            stats = {}
            for var in gather.dicts:
                if not "fail" in var.basename:
                    continue
                var_name = self.fmtn(var.basename)
                stat = statistics.Statistics.load(var.path)
                stats[var_name] = stat
            abb_count = self.work_on_variant(name, stats)
            print os.path.basename(gather.path), name, abb_count


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"gather": GatherStatsDict,
               "combine": CombineStatsDict,
               "dosek-stats": DOSEKStatistic}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.files import File, Directory
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict

class GatherStatsDict(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "fail-trace-all": Bool(False),
        "encode-system": Bool(False),
        "specialize-system": Bool(False),
        "insert-state-asserts": Bool(False),
        "insert-cfg-regions": Bool(False),
	"mpu": Bool(False),
    }
    outputs = {"dicts": Directory("dicts"),
               "stats": File("statistics.py")}

    def run(self):
        logging.info("Cloning coredos...")
        with self.coredos as coredos_path:
            self.stats.copy_contents("generator/statistics.py")

            os.mkdir("build");
            logging.info("Configuring...")
            if not self.fail_trace_all.value:
                # Activate coptermock-no-annotation
                shell("echo 'COREDOS_BINARY(NAME bench-coptermock-no-annotation SYSTEM_XML system-no-annotation.xml coredos.cc)' >> app/benchmark/coptermock/CMakeLists.txt")

                shell("cd build; ../new_build_env.py -a i386 --encoded=yes --mpu=no --specialize=yes -c")
                logging.info("Building...")
                shell("cd build; make -j $(nproc) build_and_test")
            else: # Trace all
                extra = ""
                if self.encode_system.value:
                    extra += " --encoded=yes"
                else:
                    extra += " --encoded=no"

                if self.specialize_system.value:
                    extra += " --specialize=yes"
                else:
                    extra += " --specialize=no"

                if self.mpu.value:
                    extra += " --mpu=yes"
                else:
                    extra += " --mpu=no"

                shell("cd build; ../new_build_env.py -a i386 --fail-trace-all=yes "+ extra)

                SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
                if self.insert_state_asserts.value:
                    SGFLAGS.append("-fgen-asserts")

                if self.insert_cfg_regions.value:
                    SGFLAGS.append("-fcfg-regions")

                logging.info("Building...")
                logging.info(" ".join(SGFLAGS))
                shell("export SGFLAGS=%s; cd build; make -j $(nproc) fail-trace-all",
                      " ".join(SGFLAGS))

            (stats_files, _) = shell("find build -name stats.dict.py")

            for filename in stats_files:
                name = filename.split("/")[-2]
                logging.info("Gathering for %s", name)
                f = self.dicts.new_file(name)
                f.copy_contents(filename)




class CombineStatsDict(Experiment):
    inputs = {"gather": GatherStatsDict("GatherStatsDict") }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("bcc1_", "").replace("_", "-")
    def key(self, keys, value):
        self.dref["/".join(["stats.dict"] + keys)] = value

    def work_on_benchmark(self, name, stats):
        def S(keys, value):
            self.key([self.fmtn(name)] + keys, value)
        sse = stats.find_one("SymbolicSystemExecution")
        ssf = stats.find_one("SystemStateFlow")
        gcfg = stats.find_one("ConstructGlobalCFG")
        gcfg["name"] = name
        # The overall precision is the mean of the SSE state
        # precisions, since it is the more precise analysis.
        gcfg["precision"] = numpy.mean(sse["precision"])
        # The complexity of a gcfg is the number of actual needed GCFG
        # edges and number of all possible edges
        gcfg["rel-complete-graph"] = 1.0
        gcfg["rel-inference-graph-static"] = (float(gcfg["inference-edges-static"]) / gcfg["abb-count"] ** 2)
        gcfg["rel-inference-graph-dynamic"] = (float(gcfg["inference-edges-dynamic"]) /  gcfg["abb-count"] ** 2)
        gcfg["rel-sse-graph"] = (float(gcfg["sse-edges"]) / gcfg["abb-count"] ** 2)

        assert gcfg["rel-inference-graph-dynamic"] <= gcfg["rel-inference-graph-static"]
        gcfg["sse"] = sse
        gcfg["ssf"] = ssf

        S(["sse", "copied-system-states"], sse["copied-system-states"])
        S(["sse", "run-time"], sse["run-time"])
        x = sse["system-states"]
        if type(x) == list:
            S(["sse", "system-states"], sse["system-states"][0])
        else:
            S(["sse", "system-states"], sse["system-states"])

        S(["ssf", "copied-system-states"], ssf["copied-system-states"])
        S(["ssf", "run-time"], ssf["run-time"])

        S(["sse", "edges"], gcfg["sse-edges"])
        S(["ssf", "edges"], gcfg["ssf-edges"])
        S(["sse", "precision","mean"], numpy.mean(sse["precision"]))
        S(["ssf", "precision","mean"], numpy.mean(ssf["precision"]))
        S(["sse", "precision","std"], numpy.std(sse["precision"]))
        S(["ssf", "precision","std"], numpy.std(ssf["precision"]))

        S(["gcfg", "subtasks"], gcfg["subtask-count"])
        for i in ("rel-complete-graph", "rel-inference-graph-static", "rel-inference-graph-dynamic", "rel-sse-graph"):
            S(["gcfg", i], gcfg[i])
        S(["gcfg", "isrs"], gcfg["isr-count"])
        S(["gcfg", "abbs"], gcfg["abb-count"])

        self.matrix[(gcfg["subtask-count"], gcfg["isr-count"])].append(gcfg)
        self.gcfgs.append(gcfg)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gather.stats.path)

        self.matrix = collections.defaultdict(list)
        self.gcfgs = []
        for tmp in self.gather.dicts:
            name = tmp.basename
            stats = statistics.Statistics.load(tmp.path)
            self.work_on_benchmark(name, stats)


        # Generate sorted lists
        testcases = {}
        for s in [1,2,3,4,5]:
            for i in [0, 1, 2]:
                l = []
                for gcfg in self.matrix[(s,i)]:
                    if "bench" in gcfg["name"] or "lukas_dispatch" in gcfg["name"]:
                        continue
                    testcases[gcfg["name"]] = gcfg
                    l.append(gcfg)
                l = sorted(l, key = lambda x: x["abb-count"])
                self.key(["testsuite", "matrix", "%s/%s" %(s,i)], 
                         ", ".join([self.fmtn(x["name"]) for x in l]))


        self.key(["testsuite", "count"], len(testcases))

        def output(l, key):
            if key in l[0]:
                l = sorted(l, key = lambda x: x[key])
            else:
                l = sorted(l, key = lambda x: x["sse"][key])

            self.key(["testsuite", "sorted-by", key], 
                     ", ".join([self.fmtn(x["name"]) for x in l]))

            by_isr_0 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 0]
            by_isr_1 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 1]
            by_isr_2 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 2]

            self.key(["testsuite", "sorted-by", key, "0 isr"], 
                     ", ".join(by_isr_0))

            self.key(["testsuite", "sorted-by", key, "1 isr"], 
                     ", ".join(by_isr_1))

            self.key(["testsuite", "sorted-by", key, "2 isr"], 
                     ", ".join(by_isr_2))

            self.key(["testsuite", "sorted-by", key, "* isr"], 
                     ", ".join(by_isr_0 + by_isr_1 + by_isr_2))


        output(testcases.values(), "precision")
        output(testcases.values(), "abb-count")
        output(testcases.values(), "copied-system-states")
        output(testcases.values(), "sse-edges")

        def max_min(l, key):
            self.key(["test-suite", key, "max"], max([gcfg[key] for gcfg in l]))
            self.key(["test-suite", key, "min"], min([gcfg[key] for gcfg in l]))

        max_min(testcases.values(), "rel-complete-graph")
        max_min(testcases.values(), "rel-inference-graph-static")
        max_min(testcases.values(), "rel-inference-graph-dynamic")
        max_min(testcases.values(), "rel-sse-graph")


def sliding_window(sequence, width):
    # Sort by first component
    sequence = list(sorted(sequence, key = lambda x: x[0]))
    minimum = 0.0
    maximum = 1.0

    xpos = 0.0
    new_sequence = []
    while xpos <= maximum:
        xpos += width
        xmin, xmax = xpos-width/2.0, xpos + width/2.0
        values = [x[1] for x in sequence if xmin < x[0] and x[0] <= xmax]
        if len(values) == 0:
            continue
        new_sequence.append((xpos, numpy.mean(values)))

    return new_sequence
    
class DOSEKStatistic(Experiment):
    inputs = {"gathers": List(GatherStatsDict, []) }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("fail-bcc1_", "").replace("_", "-")

    def key(self, keys, value):
        self.dref["/".join(keys)] = value

    def work_on_variant(self, variant_name, stats):
        abbs = []
        for name, stat in stats.items():
            subtasks = stat.find_all("Subtask").values()
            subtask_count =  len([x for x in subtasks if not "Idle" in x["_name"] and not x["is_isr"]])
            for abb in stat.find_all("AtomicBasicBlock").values():
                if not "/" in abb["_name"]:
                    continue
                # Ugly workaround to get the system call type
                abb["syscall"] = abb["_name"].split("/")[1]
                if not "sse-precision" in abb:
                    subtask = stat.get_parent(abb)
                    if "is_isr" in subtask:
                        if subtask["is_isr"]:
                            abb["syscall"] = abb["syscall"] + "inISR"
                        else:
                            # Here we got the abbs that were never called, therefore they have no
                            # activations
                            assert len(abb["activations"]) == 0
                            continue
                    else:
                        # Here are idle thread and alarm callbacks
                        assert "Idle" in subtask["_name"] or "IncrementCounter" in abb["_name"]
                        continue

                abb["subtask-count"] = subtask_count
                abbs.append(abb)

        def write_sequence(label, sequence):
            if len(sequence) == 0:
                return
            self.key(label, " ".join([("(%f, %f)" % x) for x in sequence]))

            avg = sliding_window(sequence, 0.02)
            self.key(label + ["window"], " ".join([("(%f, %f)" % x) for x in avg]))


        def write_average(label, sequence):
            self.key(label + ["mean"], numpy.mean(sequence))
            self.key(label + ["std"], numpy.std(sequence))
            self.key(label + ["count"], len(sequence))


        kernel_cycles = []
        for syscall in ["ActivateTask", "TerminateTask", "ChainTask", "GetResource", "ReleaseResource",
                        "SetRelAlarm"]:
            codesize = []
            runtime = []
            all_cycles  = []
            for abb in abbs:
                if not abb["syscall"] == syscall:
                    continue
                codesize.append((abb["sse-precision"], abb["generated-codesize"]))

                cycles = [x["cycles"] for x in abb["activations"]]
                if len(cycles) > 0:
                    runtime.append((abb["sse-precision"], numpy.mean(cycles)))
                    all_cycles += cycles

            write_sequence(["codesize", "by-precision", variant_name, syscall], codesize)
            write_average(["codesize",  variant_name, syscall], [x[1] for x in codesize])
            write_sequence(["runtime", "by-precision", variant_name, syscall], runtime)
            write_average(["runtime",  variant_name, syscall], all_cycles)
            kernel_cycles += all_cycles


        codesize = [abb["generated-codesize"] for abb in abbs if "generated-codesize" in abb]
        self.key(["codesize", variant_name, "mean"], numpy.mean(codesize))
        self.key(["codesize", variant_name, "std"], numpy.std(codesize))
        self.key(["runtime", variant_name, "mean"], numpy.mean(kernel_cycles))
        self.key(["runtime", variant_name, "std"], numpy.std(kernel_cycles))

        return len(abbs)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gathers[0].stats.path)

        self.matrix = collections.defaultdict(list)
        self.stats = []
        for gather in self.gathers:
            gather.metadata
            name="base"
            if "mpu" in gather.metadata and gather.metadata["mpu"]:
                name += "+mpu"
            if gather.metadata["encode-system"]:
                name += "+enc"
            if gather.metadata["specialize-system"]:
                name += "+opt"
            if gather.metadata["insert-state-asserts"]:
                name += "+ass"
            if gather.metadata["insert-cfg-regions"]:
                name += "+flow"

            stats = {}
            for var in gather.dicts:
                if not "fail" in var.basename:
                    continue
                var_name = self.fmtn(var.basename)
                stat = statistics.Statistics.load(var.path)
                stats[var_name] = stat
            abb_count = self.work_on_variant(name, stats)
            print os.path.basename(gather.path), name, abb_count


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"gather": GatherStatsDict,
               "combine": CombineStatsDict,
               "dosek-stats": DOSEKStatistic}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.files import File, Directory
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict

class GatherStatsDict(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "fail-trace-all": Bool(False),
        "encode-system": Bool(False),
        "specialize-system": Bool(False),
        "insert-state-asserts": Bool(False),
        "insert-cfg-regions": Bool(False),
	"mpu": Bool(False),
    }
    outputs = {"dicts": Directory("dicts"),
               "stats": File("statistics.py")}

    def run(self):
        logging.info("Cloning coredos...")
        with self.coredos as coredos_path:
            self.stats.copy_contents("generator/statistics.py")

            os.mkdir("build");
            logging.info("Configuring...")
            if not self.fail_trace_all.value:
                # Activate coptermock-no-annotation
                shell("echo 'COREDOS_BINARY(NAME bench-coptermock-no-annotation SYSTEM_XML system-no-annotation.xml coredos.cc)' >> app/benchmark/coptermock/CMakeLists.txt")

                shell("cd build; ../new_build_env.py -a i386 --encoded=yes --mpu=no --specialize=yes -c")
                logging.info("Building...")
                shell("cd build; make -j $(nproc) build_and_test")
            else: # Trace all
                extra = ""
                if self.encode_system.value:
                    extra += " --encoded=yes"
                else:
                    extra += " --encoded=no"

                if self.specialize_system.value:
                    extra += " --specialize=yes"
                else:
                    extra += " --specialize=no"

                if self.mpu.value:
                    extra += " --mpu=yes"
                else:
                    extra += " --mpu=no"

                shell("cd build; ../new_build_env.py -a i386 --fail-trace-all=yes "+ extra)

                SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
                if self.insert_state_asserts.value:
                    SGFLAGS.append("-fgen-asserts")

                if self.insert_cfg_regions.value:
                    SGFLAGS.append("-fcfg-regions")

                logging.info("Building...")
                logging.info(" ".join(SGFLAGS))
                shell("export SGFLAGS=%s; cd build; make -j $(nproc) fail-trace-all",
                      " ".join(SGFLAGS))

            (stats_files, _) = shell("find build -name stats.dict.py")

            for filename in stats_files:
                name = filename.split("/")[-2]
                logging.info("Gathering for %s", name)
                f = self.dicts.new_file(name)
                f.copy_contents(filename)




class CombineStatsDict(Experiment):
    inputs = {"gather": GatherStatsDict("GatherStatsDict") }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("bcc1_", "").replace("_", "-")
    def key(self, keys, value):
        self.dref["/".join(["stats.dict"] + keys)] = value

    def work_on_benchmark(self, name, stats):
        def S(keys, value):
            self.key([self.fmtn(name)] + keys, value)
        sse = stats.find_one("SymbolicSystemExecution")
        ssf = stats.find_one("SystemStateFlow")
        gcfg = stats.find_one("ConstructGlobalCFG")
        gcfg["name"] = name
        # The overall precision is the mean of the SSE state
        # precisions, since it is the more precise analysis.
        gcfg["precision"] = numpy.mean(sse["precision"])
        # The complexity of a gcfg is the number of actual needed GCFG
        # edges and number of all possible edges
        gcfg["rel-complete-graph"] = 1.0
        gcfg["rel-inference-graph-static"] = (float(gcfg["inference-edges-static"]) / gcfg["abb-count"] ** 2)
        gcfg["rel-inference-graph-dynamic"] = (float(gcfg["inference-edges-dynamic"]) /  gcfg["abb-count"] ** 2)
        gcfg["rel-sse-graph"] = (float(gcfg["sse-edges"]) / gcfg["abb-count"] ** 2)

        assert gcfg["rel-inference-graph-dynamic"] <= gcfg["rel-inference-graph-static"]
        gcfg["sse"] = sse
        gcfg["ssf"] = ssf

        S(["sse", "copied-system-states"], sse["copied-system-states"])
        S(["sse", "run-time"], sse["run-time"])
        x = sse["system-states"]
        if type(x) == list:
            S(["sse", "system-states"], sse["system-states"][0])
        else:
            S(["sse", "system-states"], sse["system-states"])

        S(["ssf", "copied-system-states"], ssf["copied-system-states"])
        S(["ssf", "run-time"], ssf["run-time"])

        S(["sse", "edges"], gcfg["sse-edges"])
        S(["ssf", "edges"], gcfg["ssf-edges"])
        S(["sse", "precision","mean"], numpy.mean(sse["precision"]))
        S(["ssf", "precision","mean"], numpy.mean(ssf["precision"]))
        S(["sse", "precision","std"], numpy.std(sse["precision"]))
        S(["ssf", "precision","std"], numpy.std(ssf["precision"]))

        S(["gcfg", "subtasks"], gcfg["subtask-count"])
        for i in ("rel-complete-graph", "rel-inference-graph-static", "rel-inference-graph-dynamic", "rel-sse-graph"):
            S(["gcfg", i], gcfg[i])
        S(["gcfg", "isrs"], gcfg["isr-count"])
        S(["gcfg", "abbs"], gcfg["abb-count"])

        self.matrix[(gcfg["subtask-count"], gcfg["isr-count"])].append(gcfg)
        self.gcfgs.append(gcfg)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gather.stats.path)

        self.matrix = collections.defaultdict(list)
        self.gcfgs = []
        for tmp in self.gather.dicts:
            name = tmp.basename
            stats = statistics.Statistics.load(tmp.path)
            self.work_on_benchmark(name, stats)


        # Generate sorted lists
        testcases = {}
        for s in [1,2,3,4,5]:
            for i in [0, 1, 2]:
                l = []
                for gcfg in self.matrix[(s,i)]:
                    if "bench" in gcfg["name"] or "lukas_dispatch" in gcfg["name"]:
                        continue
                    testcases[gcfg["name"]] = gcfg
                    l.append(gcfg)
                l = sorted(l, key = lambda x: x["abb-count"])
                self.key(["testsuite", "matrix", "%s/%s" %(s,i)], 
                         ", ".join([self.fmtn(x["name"]) for x in l]))


        self.key(["testsuite", "count"], len(testcases))

        def output(l, key):
            if key in l[0]:
                l = sorted(l, key = lambda x: x[key])
            else:
                l = sorted(l, key = lambda x: x["sse"][key])

            self.key(["testsuite", "sorted-by", key], 
                     ", ".join([self.fmtn(x["name"]) for x in l]))

            by_isr_0 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 0]
            by_isr_1 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 1]
            by_isr_2 = [self.fmtn(x["name"]) for x in l if x["isr-count"] == 2]

            self.key(["testsuite", "sorted-by", key, "0 isr"], 
                     ", ".join(by_isr_0))

            self.key(["testsuite", "sorted-by", key, "1 isr"], 
                     ", ".join(by_isr_1))

            self.key(["testsuite", "sorted-by", key, "2 isr"], 
                     ", ".join(by_isr_2))

            self.key(["testsuite", "sorted-by", key, "* isr"], 
                     ", ".join(by_isr_0 + by_isr_1 + by_isr_2))


        output(testcases.values(), "precision")
        output(testcases.values(), "abb-count")
        output(testcases.values(), "copied-system-states")
        output(testcases.values(), "sse-edges")

        def max_min(l, key):
            self.key(["test-suite", key, "max"], max([gcfg[key] for gcfg in l]))
            self.key(["test-suite", key, "min"], min([gcfg[key] for gcfg in l]))

        max_min(testcases.values(), "rel-complete-graph")
        max_min(testcases.values(), "rel-inference-graph-static")
        max_min(testcases.values(), "rel-inference-graph-dynamic")
        max_min(testcases.values(), "rel-sse-graph")


def sliding_window(sequence, width):
    # Sort by first component
    sequence = list(sorted(sequence, key = lambda x: x[0]))
    minimum = 0.0
    maximum = 1.0

    xpos = 0.0
    new_sequence = []
    while xpos <= maximum:
        xpos += width
        xmin, xmax = xpos-width/2.0, xpos + width/2.0
        values = [x[1] for x in sequence if xmin < x[0] and x[0] <= xmax]
        if len(values) == 0:
            continue
        new_sequence.append((xpos, numpy.mean(values)))

    return new_sequence
    
class DOSEKStatistic(Experiment):
    inputs = {"gathers": List(GatherStatsDict, []) }
    outputs = {"dref" : DatarefDict() }

    def fmtn(self,name):
        return name.replace("fail-bcc1_", "").replace("_", "-")

    def key(self, keys, value):
        self.dref["/".join(keys)] = value

    def work_on_variant(self, variant_name, stats):
        abbs = []
        for name, stat in stats.items():
            subtasks = stat.find_all("Subtask").values()
            subtask_count =  len([x for x in subtasks if not "Idle" in x["_name"] and not x["is_isr"]])
            for abb in stat.find_all("AtomicBasicBlock").values():
                if not "/" in abb["_name"]:
                    continue
                # Ugly workaround to get the system call type
                abb["syscall"] = abb["_name"].split("/")[1]
                if not "sse-precision" in abb:
                    subtask = stat.get_parent(abb)
                    if "is_isr" in subtask:
                        if subtask["is_isr"]:
                            abb["syscall"] = abb["syscall"] + "inISR"
                        else:
                            # Here we got the abbs that were never called, therefore they have no
                            # activations
                            assert len(abb["activations"]) == 0
                            continue
                    else:
                        # Here are idle thread and alarm callbacks
                        assert "Idle" in subtask["_name"] or "IncrementCounter" in abb["_name"]
                        continue

                abb["subtask-count"] = subtask_count
                abbs.append(abb)

        def write_sequence(label, sequence):
            if len(sequence) == 0:
                return
            self.key(label, " ".join([("(%f, %f)" % x) for x in sequence]))

            avg = sliding_window(sequence, 0.02)
            self.key(label + ["window"], " ".join([("(%f, %f)" % x) for x in avg]))


        def write_average(label, sequence):
            self.key(label + ["mean"], numpy.mean(sequence))
            self.key(label + ["std"], numpy.std(sequence))
            self.key(label + ["count"], len(sequence))


        kernel_cycles = []
        for syscall in ["ActivateTask", "TerminateTask", "ChainTask", "GetResource", "ReleaseResource",
                        "SetRelAlarm"]:
            codesize = []
            runtime = []
            all_cycles  = []
            for abb in abbs:
                if not abb["syscall"] == syscall:
                    continue
                codesize.append((abb["sse-precision"], abb["generated-codesize"]))

                cycles = [x["cycles"] for x in abb["activations"]]
                if len(cycles) > 0:
                    runtime.append((abb["sse-precision"], numpy.mean(cycles)))
                    all_cycles += cycles

            write_sequence(["codesize", "by-precision", variant_name, syscall], codesize)
            write_average(["codesize",  variant_name, syscall], [x[1] for x in codesize])
            write_sequence(["runtime", "by-precision", variant_name, syscall], runtime)
            write_average(["runtime",  variant_name, syscall], all_cycles)
            kernel_cycles += all_cycles


        codesize = [abb["generated-codesize"] for abb in abbs if "generated-codesize" in abb]
        self.key(["codesize", variant_name, "mean"], numpy.mean(codesize))
        self.key(["codesize", variant_name, "std"], numpy.std(codesize))
        self.key(["runtime", variant_name, "mean"], numpy.mean(kernel_cycles))
        self.key(["runtime", variant_name, "std"], numpy.std(kernel_cycles))

        return len(abbs)

    def run(self):
        # Load the statistics module, that was imported from coredos
        # to read the statstics
        statistics = imp.load_source("statistics", self.gathers[0].stats.path)

        self.matrix = collections.defaultdict(list)
        self.stats = []
        for gather in self.gathers:
            gather.metadata
            name="base"
            if "mpu" in gather.metadata and gather.metadata["mpu"]:
                name += "+mpu"
            if gather.metadata["encode-system"]:
                name += "+enc"
            if gather.metadata["specialize-system"]:
                name += "+opt"
            if gather.metadata["insert-state-asserts"]:
                name += "+ass"
            if gather.metadata["insert-cfg-regions"]:
                name += "+flow"

            stats = {}
            for var in gather.dicts:
                if not "fail" in var.basename:
                    continue
                var_name = self.fmtn(var.basename)
                stat = statistics.Statistics.load(var.path)
                stats[var_name] = stat
            abb_count = self.work_on_variant(name, stats)
            print os.path.basename(gather.path), name, abb_count


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"gather": GatherStatsDict,
               "combine": CombineStatsDict,
               "dosek-stats": DOSEKStatistic}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




\drefset{/codesize/base+ass/ActivateTask/count}{76}
\drefset{/codesize/base+ass/ActivateTask/mean}{516.894736842}
\drefset{/codesize/base+ass/ActivateTask/std}{169.159421766}

\drefset{/codesize/base+ass/ChainTask/count}{25}
\drefset{/codesize/base+ass/ChainTask/mean}{521.28}
\drefset{/codesize/base+ass/ChainTask/std}{124.485989573}

\drefset{/codesize/base+ass/GetResource/count}{20}
\drefset{/codesize/base+ass/GetResource/mean}{300.55}
\drefset{/codesize/base+ass/GetResource/std}{70.8000529661}

\drefset{/codesize/base+ass/ReleaseResource/count}{21}
\drefset{/codesize/base+ass/ReleaseResource/mean}{597.380952381}
\drefset{/codesize/base+ass/ReleaseResource/std}{144.546409153}

\drefset{/codesize/base+ass/SetRelAlarm/count}{8}
\drefset{/codesize/base+ass/SetRelAlarm/mean}{275.0}
\drefset{/codesize/base+ass/SetRelAlarm/std}{153.540711214}

\drefset{/codesize/base+ass/TerminateTask/count}{142}
\drefset{/codesize/base+ass/TerminateTask/mean}{526.345070423}
\drefset{/codesize/base+ass/TerminateTask/std}{172.787545431}

\drefset{/codesize/base+ass/mean}{329.148409894}
\drefset{/codesize/base+ass/std}{244.498576573}

\drefset{/codesize/base+enc+ass/ActivateTask/count}{76}
\drefset{/codesize/base+enc+ass/ActivateTask/mean}{1323.15789474}
\drefset{/codesize/base+enc+ass/ActivateTask/std}{477.117635628}

\drefset{/codesize/base+enc+ass/ChainTask/count}{25}
\drefset{/codesize/base+enc+ass/ChainTask/mean}{1293.92}
\drefset{/codesize/base+enc+ass/ChainTask/std}{355.505040189}

\drefset{/codesize/base+enc+ass/GetResource/count}{20}
\drefset{/codesize/base+enc+ass/GetResource/mean}{385.7}
\drefset{/codesize/base+enc+ass/GetResource/std}{77.4184086636}

\drefset{/codesize/base+enc+ass/ReleaseResource/count}{21}
\drefset{/codesize/base+enc+ass/ReleaseResource/mean}{1541.80952381}
\drefset{/codesize/base+enc+ass/ReleaseResource/std}{434.845743755}

\drefset{/codesize/base+enc+ass/SetRelAlarm/count}{8}
\drefset{/codesize/base+enc+ass/SetRelAlarm/mean}{491.5}
\drefset{/codesize/base+enc+ass/SetRelAlarm/std}{180.459829325}

\drefset{/codesize/base+enc+ass/TerminateTask/count}{142}
\drefset{/codesize/base+enc+ass/TerminateTask/mean}{1294.66901408}
\drefset{/codesize/base+enc+ass/TerminateTask/std}{465.06918646}

\drefset{/codesize/base+enc+ass/mean}{766.929328622}
\drefset{/codesize/base+enc+ass/std}{668.950796509}

\drefset{/codesize/base+enc+flow/ActivateTask/count}{76}
\drefset{/codesize/base+enc+flow/ActivateTask/mean}{1201.72368421}
\drefset{/codesize/base+enc+flow/ActivateTask/std}{399.317397788}

\drefset{/codesize/base+enc+flow/ChainTask/count}{25}
\drefset{/codesize/base+enc+flow/ChainTask/mean}{1189.28}
\drefset{/codesize/base+enc+flow/ChainTask/std}{298.494156727}

\drefset{/codesize/base+enc+flow/GetResource/count}{20}
\drefset{/codesize/base+enc+flow/GetResource/mean}{143.05}
\drefset{/codesize/base+enc+flow/GetResource/std}{4.09237095093}

\drefset{/codesize/base+enc+flow/ReleaseResource/count}{21}
\drefset{/codesize/base+enc+flow/ReleaseResource/mean}{1305.57142857}
\drefset{/codesize/base+enc+flow/ReleaseResource/std}{386.390940866}

\drefset{/codesize/base+enc+flow/SetRelAlarm/count}{8}
\drefset{/codesize/base+enc+flow/SetRelAlarm/mean}{342.5}
\drefset{/codesize/base+enc+flow/SetRelAlarm/std}{3.39116499156}

\drefset{/codesize/base+enc+flow/TerminateTask/count}{142}
\drefset{/codesize/base+enc+flow/TerminateTask/mean}{1128.98591549}
\drefset{/codesize/base+enc+flow/TerminateTask/std}{370.013817517}

\drefset{/codesize/base+enc+flow/mean}{636.71024735}
\drefset{/codesize/base+enc+flow/std}{619.398044269}

\drefset{/codesize/base+enc+opt+ass+flow/ActivateTask/count}{76}
\drefset{/codesize/base+enc+opt+ass+flow/ActivateTask/mean}{366.723684211}
\drefset{/codesize/base+enc+opt+ass+flow/ActivateTask/std}{98.7899950565}

\drefset{/codesize/base+enc+opt+ass+flow/ChainTask/count}{25}
\drefset{/codesize/base+enc+opt+ass+flow/ChainTask/mean}{429.68}
\drefset{/codesize/base+enc+opt+ass+flow/ChainTask/std}{119.133444507}

\drefset{/codesize/base+enc+opt+ass+flow/GetResource/count}{20}
\drefset{/codesize/base+enc+opt+ass+flow/GetResource/mean}{436.7}
\drefset{/codesize/base+enc+opt+ass+flow/GetResource/std}{77.3996770019}

\drefset{/codesize/base+enc+opt+ass+flow/ReleaseResource/count}{21}
\drefset{/codesize/base+enc+opt+ass+flow/ReleaseResource/mean}{497.857142857}
\drefset{/codesize/base+enc+opt+ass+flow/ReleaseResource/std}{175.015723298}

\drefset{/codesize/base+enc+opt+ass+flow/SetRelAlarm/count}{8}
\drefset{/codesize/base+enc+opt+ass+flow/SetRelAlarm/mean}{527.0}
\drefset{/codesize/base+enc+opt+ass+flow/SetRelAlarm/std}{180.443204361}

\drefset{/codesize/base+enc+opt+ass+flow/TerminateTask/count}{142}
\drefset{/codesize/base+enc+opt+ass+flow/TerminateTask/mean}{506.042253521}
\drefset{/codesize/base+enc+opt+ass+flow/TerminateTask/std}{221.713267223}

\drefset{/codesize/base+enc+opt+ass+flow/mean}{308.800353357}
\drefset{/codesize/base+enc+opt+ass+flow/std}{227.043108716}

\drefset{/codesize/base+enc+opt/ActivateTask/count}{76}
\drefset{/codesize/base+enc+opt/ActivateTask/mean}{108.342105263}
\drefset{/codesize/base+enc+opt/ActivateTask/std}{31.4280936306}

\drefset{/codesize/base+enc+opt/ChainTask/count}{25}
\drefset{/codesize/base+enc+opt/ChainTask/mean}{181.44}
\drefset{/codesize/base+enc+opt/ChainTask/std}{106.572446721}

\drefset{/codesize/base+enc+opt/GetResource/count}{20}
\drefset{/codesize/base+enc+opt/GetResource/mean}{98.0}
\drefset{/codesize/base+enc+opt/GetResource/std}{0.0}

\drefset{/codesize/base+enc+opt/ReleaseResource/count}{21}
\drefset{/codesize/base+enc+opt/ReleaseResource/mean}{169.142857143}
\drefset{/codesize/base+enc+opt/ReleaseResource/std}{128.510620541}

\drefset{/codesize/base+enc+opt/SetRelAlarm/count}{8}
\drefset{/codesize/base+enc+opt/SetRelAlarm/mean}{318.0}
\drefset{/codesize/base+enc+opt/SetRelAlarm/std}{0.0}

\drefset{/codesize/base+enc+opt/TerminateTask/count}{142}
\drefset{/codesize/base+enc+opt/TerminateTask/mean}{256.169014085}
\drefset{/codesize/base+enc+opt/TerminateTask/std}{189.921517217}

\drefset{/codesize/base+enc+opt/mean}{105.832155477}
\drefset{/codesize/base+enc+opt/std}{157.726969528}

\drefset{/codesize/base+enc/ActivateTask/count}{76}
\drefset{/codesize/base+enc/ActivateTask/mean}{1156.34210526}
\drefset{/codesize/base+enc/ActivateTask/std}{396.675379433}

\drefset{/codesize/base+enc/ChainTask/count}{25}
\drefset{/codesize/base+enc/ChainTask/mean}{1147.0}
\drefset{/codesize/base+enc/ChainTask/std}{296.690950317}

\drefset{/codesize/base+enc/GetResource/count}{20}
\drefset{/codesize/base+enc/GetResource/mean}{98.0}
\drefset{/codesize/base+enc/GetResource/std}{0.0}

\drefset{/codesize/base+enc/ReleaseResource/count}{21}
\drefset{/codesize/base+enc/ReleaseResource/mean}{1259.14285714}
\drefset{/codesize/base+enc/ReleaseResource/std}{384.919816723}

\drefset{/codesize/base+enc/SetRelAlarm/count}{8}
\drefset{/codesize/base+enc/SetRelAlarm/mean}{318.0}
\drefset{/codesize/base+enc/SetRelAlarm/std}{0.0}

\drefset{/codesize/base+enc/TerminateTask/count}{142}
\drefset{/codesize/base+enc/TerminateTask/mean}{1087.42957746}
\drefset{/codesize/base+enc/TerminateTask/std}{367.886146616}

\drefset{/codesize/base+enc/mean}{605.80565371}
\drefset{/codesize/base+enc/std}{611.609578667}

\drefset{/codesize/base+flow/ActivateTask/count}{76}
\drefset{/codesize/base+flow/ActivateTask/mean}{385.657894737}
\drefset{/codesize/base+flow/ActivateTask/std}{98.5077545213}

\drefset{/codesize/base+flow/ChainTask/count}{25}
\drefset{/codesize/base+flow/ChainTask/mean}{400.84}
\drefset{/codesize/base+flow/ChainTask/std}{73.0663698291}

\drefset{/codesize/base+flow/GetResource/count}{20}
\drefset{/codesize/base+flow/GetResource/mean}{107.05}
\drefset{/codesize/base+flow/GetResource/std}{4.09237095093}

\drefset{/codesize/base+flow/ReleaseResource/count}{21}
\drefset{/codesize/base+flow/ReleaseResource/mean}{407.142857143}
\drefset{/codesize/base+flow/ReleaseResource/std}{100.037747977}

\drefset{/codesize/base+flow/SetRelAlarm/count}{8}
\drefset{/codesize/base+flow/SetRelAlarm/mean}{153.5}
\drefset{/codesize/base+flow/SetRelAlarm/std}{3.35410196625}

\drefset{/codesize/base+flow/TerminateTask/count}{142}
\drefset{/codesize/base+flow/TerminateTask/mean}{394.11971831}
\drefset{/codesize/base+flow/TerminateTask/std}{91.2187034808}

\drefset{/codesize/base+flow/mean}{221.687279152}
\drefset{/codesize/base+flow/std}{187.566674357}

\drefset{/codesize/base+mpu+enc/ActivateTask/count}{76}
\drefset{/codesize/base+mpu+enc/ActivateTask/mean}{1156.34210526}
\drefset{/codesize/base+mpu+enc/ActivateTask/std}{396.675379433}

\drefset{/codesize/base+mpu+enc/ChainTask/count}{25}
\drefset{/codesize/base+mpu+enc/ChainTask/mean}{1147.0}
\drefset{/codesize/base+mpu+enc/ChainTask/std}{296.690950317}

\drefset{/codesize/base+mpu+enc/GetResource/count}{20}
\drefset{/codesize/base+mpu+enc/GetResource/mean}{98.0}
\drefset{/codesize/base+mpu+enc/GetResource/std}{0.0}

\drefset{/codesize/base+mpu+enc/ReleaseResource/count}{21}
\drefset{/codesize/base+mpu+enc/ReleaseResource/mean}{1259.14285714}
\drefset{/codesize/base+mpu+enc/ReleaseResource/std}{384.919816723}

\drefset{/codesize/base+mpu+enc/SetRelAlarm/count}{8}
\drefset{/codesize/base+mpu+enc/SetRelAlarm/mean}{318.0}
\drefset{/codesize/base+mpu+enc/SetRelAlarm/std}{0.0}

\drefset{/codesize/base+mpu+enc/TerminateTask/count}{142}
\drefset{/codesize/base+mpu+enc/TerminateTask/mean}{1087.42957746}
\drefset{/codesize/base+mpu+enc/TerminateTask/std}{367.886146616}

\drefset{/codesize/base+mpu+enc/mean}{605.80565371}
\drefset{/codesize/base+mpu+enc/std}{611.609578667}

\drefset{/codesize/base+mpu/ActivateTask/count}{76}
\drefset{/codesize/base+mpu/ActivateTask/mean}{340.381578947}
\drefset{/codesize/base+mpu/ActivateTask/std}{95.6406331707}

\drefset{/codesize/base+mpu/ChainTask/count}{25}
\drefset{/codesize/base+mpu/ChainTask/mean}{358.56}
\drefset{/codesize/base+mpu/ChainTask/std}{71.2028538754}

\drefset{/codesize/base+mpu/GetResource/count}{20}
\drefset{/codesize/base+mpu/GetResource/mean}{62.0}
\drefset{/codesize/base+mpu/GetResource/std}{0.0}

\drefset{/codesize/base+mpu/ReleaseResource/count}{21}
\drefset{/codesize/base+mpu/ReleaseResource/mean}{360.571428571}
\drefset{/codesize/base+mpu/ReleaseResource/std}{98.1818387961}

\drefset{/codesize/base+mpu/SetRelAlarm/count}{8}
\drefset{/codesize/base+mpu/SetRelAlarm/mean}{116.125}
\drefset{/codesize/base+mpu/SetRelAlarm/std}{1.45236875483}

\drefset{/codesize/base+mpu/TerminateTask/count}{142}
\drefset{/codesize/base+mpu/TerminateTask/mean}{352.584507042}
\drefset{/codesize/base+mpu/TerminateTask/std}{89.0468497484}

\drefset{/codesize/base+mpu/mean}{190.734982332}
\drefset{/codesize/base+mpu/std}{179.08878233}

\drefset{/codesize/base+opt+ass+flow/ActivateTask/count}{76}
\drefset{/codesize/base+opt+ass+flow/ActivateTask/mean}{283.697368421}
\drefset{/codesize/base+opt+ass+flow/ActivateTask/std}{93.8111231954}

\drefset{/codesize/base+opt+ass+flow/ChainTask/count}{25}
\drefset{/codesize/base+opt+ass+flow/ChainTask/mean}{305.96}
\drefset{/codesize/base+opt+ass+flow/ChainTask/std}{66.0832686843}

\drefset{/codesize/base+opt+ass+flow/GetResource/count}{20}
\drefset{/codesize/base+opt+ass+flow/GetResource/mean}{356.75}
\drefset{/codesize/base+opt+ass+flow/GetResource/std}{65.3099341601}

\drefset{/codesize/base+opt+ass+flow/ReleaseResource/count}{21}
\drefset{/codesize/base+opt+ass+flow/ReleaseResource/mean}{359.380952381}
\drefset{/codesize/base+opt+ass+flow/ReleaseResource/std}{65.5202449197}

\drefset{/codesize/base+opt+ass+flow/SetRelAlarm/count}{8}
\drefset{/codesize/base+opt+ass+flow/SetRelAlarm/mean}{312.375}
\drefset{/codesize/base+opt+ass+flow/SetRelAlarm/std}{154.882162869}

\drefset{/codesize/base+opt+ass+flow/TerminateTask/count}{142}
\drefset{/codesize/base+opt+ass+flow/TerminateTask/mean}{314.598591549}
\drefset{/codesize/base+opt+ass+flow/TerminateTask/std}{110.940160235}

\drefset{/codesize/base+opt+ass+flow/mean}{217.054770318}
\drefset{/codesize/base+opt+ass+flow/std}{137.689319086}

\drefset{/codesize/base+opt/ActivateTask/count}{76}
\drefset{/codesize/base+opt/ActivateTask/mean}{64.4736842105}
\drefset{/codesize/base+opt/ActivateTask/std}{19.3781440126}

\drefset{/codesize/base+opt/ChainTask/count}{25}
\drefset{/codesize/base+opt/ChainTask/mean}{92.76}
\drefset{/codesize/base+opt/ChainTask/std}{23.7508399851}

\drefset{/codesize/base+opt/GetResource/count}{20}
\drefset{/codesize/base+opt/GetResource/mean}{62.0}
\drefset{/codesize/base+opt/GetResource/std}{0.0}

\drefset{/codesize/base+opt/ReleaseResource/count}{21}
\drefset{/codesize/base+opt/ReleaseResource/mean}{76.1428571429}
\drefset{/codesize/base+opt/ReleaseResource/std}{16.7794821257}

\drefset{/codesize/base+opt/SetRelAlarm/count}{8}
\drefset{/codesize/base+opt/SetRelAlarm/mean}{116.125}
\drefset{/codesize/base+opt/SetRelAlarm/std}{1.45236875483}

\drefset{/codesize/base+opt/TerminateTask/count}{142}
\drefset{/codesize/base+opt/TerminateTask/mean}{106.753521127}
\drefset{/codesize/base+opt/TerminateTask/std}{53.3299834567}

\drefset{/codesize/base+opt/mean}{49.3250883392}
\drefset{/codesize/base+opt/std}{52.8999352693}

\drefset{/codesize/base/ActivateTask/count}{76}
\drefset{/codesize/base/ActivateTask/mean}{340.381578947}
\drefset{/codesize/base/ActivateTask/std}{95.6406331707}

\drefset{/codesize/base/ChainTask/count}{25}
\drefset{/codesize/base/ChainTask/mean}{358.56}
\drefset{/codesize/base/ChainTask/std}{71.2028538754}

\drefset{/codesize/base/GetResource/count}{20}
\drefset{/codesize/base/GetResource/mean}{62.0}
\drefset{/codesize/base/GetResource/std}{0.0}

\drefset{/codesize/base/ReleaseResource/count}{21}
\drefset{/codesize/base/ReleaseResource/mean}{360.571428571}
\drefset{/codesize/base/ReleaseResource/std}{98.1818387961}

\drefset{/codesize/base/SetRelAlarm/count}{8}
\drefset{/codesize/base/SetRelAlarm/mean}{116.125}
\drefset{/codesize/base/SetRelAlarm/std}{1.45236875483}

\drefset{/codesize/base/TerminateTask/count}{142}
\drefset{/codesize/base/TerminateTask/mean}{352.584507042}
\drefset{/codesize/base/TerminateTask/std}{89.0468497484}

\drefset{/codesize/base/mean}{190.734982332}
\drefset{/codesize/base/std}{179.08878233}

\drefset{/codesize/by-precision/base+ass/ActivateTask}{(1.000000, 577.000000) (0.900000, 523.000000) (0.966667, 361.000000) (0.866667, 345.000000) (1.000000, 390.000000) (0.736111, 320.000000) (1.000000, 390.000000) (1.000000, 390.000000) (0.875000, 365.000000) (0.875000, 374.000000) (1.000000, 404.000000) (1.000000, 404.000000) (0.916667, 561.000000) (0.916667, 561.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 390.000000) (0.875000, 365.000000) (0.875000, 365.000000) (1.000000, 485.000000) (1.000000, 485.000000) (0.769717, 907.000000) (0.769717, 907.000000) (0.893229, 1069.000000) (0.893229, 1069.000000) (0.735863, 853.000000) (0.893229, 1069.000000) (0.735863, 853.000000) (0.866667, 345.000000) (1.000000, 577.000000) (1.000000, 577.000000) (0.816667, 378.000000) (0.900000, 523.000000) (1.000000, 577.000000) (0.816667, 498.000000) (0.900000, 523.000000) (1.000000, 390.000000) (0.866667, 345.000000) (0.842857, 345.000000) (1.000000, 390.000000) (0.766667, 320.000000) (1.000000, 390.000000) (1.000000, 390.000000) (1.000000, 591.000000) (1.000000, 485.000000) (0.895833, 431.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 404.000000) (1.000000, 404.000000) (1.000000, 404.000000) (1.000000, 404.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (0.900000, 523.000000) (1.000000, 577.000000) (0.900000, 523.000000) (1.000000, 570.000000) (1.000000, 577.000000) (1.000000, 577.000000) (1.000000, 577.000000) (0.900000, 523.000000) (0.900000, 523.000000)}

\drefset{/codesize/by-precision/base+ass/ActivateTask/window}{(0.740000, 675.333333) (0.760000, 711.333333) (0.820000, 438.000000) (0.840000, 345.000000) (0.860000, 345.000000) (0.880000, 367.250000) (0.900000, 663.545455) (0.920000, 561.000000) (0.960000, 361.000000) (1.000000, 491.673913)}

\drefset{/codesize/by-precision/base+ass/ChainTask}{(0.875000, 407.000000) (1.000000, 427.000000) (1.000000, 614.000000) (1.000000, 432.000000) (0.875000, 407.000000) (1.000000, 432.000000) (1.000000, 427.000000) (1.000000, 432.000000) (1.000000, 527.000000) (0.769717, 949.000000) (1.000000, 614.000000) (0.900000, 402.000000) (1.000000, 427.000000) (1.000000, 614.000000) (1.000000, 619.000000) (1.000000, 614.000000) (0.866667, 373.000000) (1.000000, 427.000000) (0.795833, 428.000000) (0.979167, 493.000000) (1.000000, 614.000000) (1.000000, 614.000000) (0.894048, 560.000000) (0.895370, 565.000000) (1.000000, 614.000000)}

\drefset{/codesize/by-precision/base+ass/ChainTask/window}{(0.760000, 949.000000) (0.800000, 428.000000) (0.860000, 373.000000) (0.880000, 407.000000) (0.900000, 509.000000) (0.980000, 493.000000) (1.000000, 528.000000)}

\drefset{/codesize/by-precision/base+ass/GetResource}{(0.900000, 221.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (0.924479, 548.000000) (0.769717, 361.000000) (0.769717, 361.000000) (0.900000, 221.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (1.000000, 303.000000) (0.900000, 221.000000) (1.000000, 303.000000) (0.900000, 221.000000) (0.900000, 221.000000)}

\drefset{/codesize/by-precision/base+ass/GetResource/window}{(0.760000, 361.000000) (0.900000, 221.000000) (0.920000, 548.000000) (1.000000, 303.000000)}

\drefset{/codesize/by-precision/base+ass/ReleaseResource}{(0.900000, 510.000000) (1.000000, 559.000000) (0.916667, 534.000000) (0.928571, 534.000000) (0.893229, 1062.000000) (0.769717, 900.000000) (0.707217, 850.000000) (0.900000, 510.000000) (0.900000, 510.000000) (1.000000, 559.000000) (1.000000, 564.000000) (1.000000, 559.000000) (1.000000, 564.000000) (1.000000, 564.000000) (1.000000, 559.000000) (1.000000, 559.000000) (1.000000, 559.000000) (0.900000, 510.000000) (1.000000, 559.000000) (0.900000, 510.000000) (0.900000, 510.000000)}

\drefset{/codesize/by-precision/base+ass/ReleaseResource/window}{(0.700000, 850.000000) (0.760000, 900.000000) (0.900000, 588.857143) (0.920000, 534.000000) (1.000000, 560.500000)}

\drefset{/codesize/by-precision/base+ass/SetRelAlarm}{(1.000000, 254.000000) (0.772222, 139.000000) (1.000000, 251.000000) (0.769841, 139.000000) (1.000000, 254.000000) (1.000000, 251.000000) (1.000000, 251.000000) (0.968750, 661.000000)}

\drefset{/codesize/by-precision/base+ass/SetRelAlarm/window}{(0.760000, 139.000000) (0.780000, 139.000000) (0.960000, 661.000000) (1.000000, 252.200000)}

\drefset{/codesize/by-precision/base+ass/TerminateTask}{(1.000000, 425.000000) (0.888889, 371.000000) (0.820635, 504.000000) (1.000000, 612.000000) (0.900000, 558.000000) (1.000000, 425.000000) (0.966667, 396.000000) (0.966667, 396.000000) (0.736111, 346.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.772222, 317.000000) (0.883333, 371.000000) (0.769841, 317.000000) (0.880952, 371.000000) (1.000000, 425.000000) (0.875000, 400.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.769841, 317.000000) (1.000000, 425.000000) (0.880952, 371.000000) (1.000000, 439.000000) (1.000000, 439.000000) (1.000000, 427.000000) (0.904762, 277.000000) (1.000000, 331.000000) (1.000000, 612.000000) (1.000000, 425.000000) (0.888889, 371.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.875000, 400.000000) (1.000000, 425.000000) (0.888889, 371.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.833333, 375.000000) (0.888889, 371.000000) (0.866071, 400.000000) (1.000000, 425.000000) (0.875000, 400.000000) (0.888889, 371.000000) (1.000000, 425.000000) (0.918367, 558.000000) (1.000000, 612.000000) (0.908163, 558.000000) (1.000000, 612.000000) (1.000000, 520.000000) (1.000000, 520.000000) (1.000000, 520.000000) (1.000000, 425.000000) (0.924479, 1129.000000) (0.769717, 942.000000) (0.735863, 888.000000) (0.893229, 1097.000000) (0.924479, 1129.000000) (0.906250, 1126.000000) (0.924479, 1129.000000) (0.675967, 867.000000) (0.769717, 942.000000) (0.968750, 1183.000000) (0.966667, 396.000000) (1.000000, 425.000000) (0.900000, 558.000000) (0.900000, 400.000000) (0.894792, 558.000000) (0.900000, 558.000000) (0.900000, 558.000000) (0.900000, 558.000000) (0.900000, 558.000000) (0.900000, 558.000000) (0.816667, 533.000000) (0.928571, 587.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.966667, 396.000000) (1.000000, 425.000000) (0.900000, 400.000000) (0.842857, 371.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.866667, 371.000000) (0.892857, 558.000000) (1.000000, 612.000000) (0.915584, 558.000000) (1.000000, 612.000000) (0.908163, 558.000000) (1.000000, 612.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.915584, 558.000000) (1.000000, 612.000000) (0.900000, 400.000000) (0.928571, 588.000000) (0.900000, 572.000000) (1.000000, 626.000000) (0.626389, 358.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 439.000000) (1.000000, 427.000000) (1.000000, 427.000000) (1.000000, 439.000000) (1.000000, 439.000000) (1.000000, 439.000000) (1.000000, 427.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (0.900000, 558.000000) (0.894048, 558.000000) (1.000000, 612.000000) (1.000000, 612.000000) (1.000000, 612.000000) (0.895370, 558.000000) (0.900000, 558.000000)}

\drefset{/codesize/by-precision/base+ass/TerminateTask/window}{(0.620000, 358.000000) (0.680000, 867.000000) (0.740000, 617.000000) (0.760000, 629.500000) (0.780000, 317.000000) (0.820000, 518.500000) (0.840000, 373.000000) (0.860000, 385.500000) (0.880000, 378.909091) (0.900000, 574.636364) (0.920000, 779.500000) (0.960000, 553.400000) (1.000000, 507.160494)}

\drefset{/codesize/by-precision/base+enc+ass/ActivateTask}{(1.000000, 1425.000000) (0.900000, 1361.000000) (0.866667, 947.000000) (0.966667, 911.000000) (0.736111, 919.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (0.875000, 919.000000) (0.875000, 980.000000) (1.000000, 967.000000) (1.000000, 967.000000) (0.916667, 1461.000000) (0.916667, 1458.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 947.000000) (0.875000, 919.000000) (0.875000, 919.000000) (1.000000, 1188.000000) (1.000000, 1188.000000) (0.769717, 2590.000000) (0.893229, 2782.000000) (0.769717, 2590.000000) (0.893229, 2782.000000) (0.893229, 2782.000000) (0.735863, 2526.000000) (0.735863, 2526.000000) (0.866667, 947.000000) (1.000000, 1425.000000) (0.816667, 1330.000000) (1.000000, 1425.000000) (0.900000, 1361.000000) (1.000000, 1425.000000) (0.816667, 1330.000000) (0.900000, 1361.000000) (1.000000, 947.000000) (0.866667, 947.000000) (0.842857, 947.000000) (1.000000, 947.000000) (0.766667, 919.000000) (1.000000, 947.000000) (1.000000, 947.000000) (1.000000, 1445.000000) (1.000000, 1188.000000) (0.895833, 1124.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 967.000000) (1.000000, 967.000000) (1.000000, 967.000000) (1.000000, 967.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (0.900000, 1361.000000) (1.000000, 1425.000000) (0.900000, 1361.000000) (1.000000, 1484.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (1.000000, 1425.000000) (0.900000, 1361.000000) (0.900000, 1361.000000)}

\drefset{/codesize/by-precision/base+enc+ass/ActivateTask/window}{(0.740000, 1990.333333) (0.760000, 2033.000000) (0.820000, 1330.000000) (0.840000, 947.000000) (0.860000, 947.000000) (0.880000, 934.250000) (0.900000, 1727.000000) (0.920000, 1459.500000) (0.960000, 911.000000) (1.000000, 1206.043478)}

\drefset{/codesize/by-precision/base+enc+ass/ChainTask}{(0.875000, 994.000000) (1.000000, 1026.000000) (1.000000, 1500.000000) (1.000000, 1026.000000) (0.875000, 994.000000) (1.000000, 1026.000000) (1.000000, 1026.000000) (1.000000, 1026.000000) (1.000000, 1263.000000) (0.769717, 2665.000000) (1.000000, 1500.000000) (0.900000, 994.000000) (1.000000, 1026.000000) (1.000000, 1500.000000) (1.000000, 1500.000000) (1.000000, 1500.000000) (0.866667, 958.000000) (1.000000, 1026.000000) (0.795833, 1199.000000) (0.979167, 1227.000000) (1.000000, 1500.000000) (1.000000, 1500.000000) (0.894048, 1436.000000) (1.000000, 1500.000000) (0.895370, 1436.000000)}

\drefset{/codesize/by-precision/base+enc+ass/ChainTask/window}{(0.760000, 2665.000000) (0.800000, 1199.000000) (0.860000, 958.000000) (0.880000, 994.000000) (0.900000, 1288.666667) (0.980000, 1227.000000) (1.000000, 1277.812500)}

\drefset{/codesize/by-precision/base+enc+ass/GetResource}{(0.900000, 314.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (0.924479, 674.000000) (0.769717, 451.000000) (0.769717, 451.000000) (0.900000, 310.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (1.000000, 382.000000) (0.900000, 310.000000) (1.000000, 382.000000) (0.900000, 310.000000) (0.900000, 310.000000)}

\drefset{/codesize/by-precision/base+enc+ass/GetResource/window}{(0.760000, 451.000000) (0.900000, 310.800000) (0.920000, 674.000000) (1.000000, 382.000000)}

\drefset{/codesize/by-precision/base+enc+ass/ReleaseResource}{(0.900000, 1326.000000) (1.000000, 1390.000000) (0.916667, 1362.000000) (0.928571, 1359.000000) (0.893229, 2747.000000) (0.769717, 2555.000000) (0.707217, 2499.000000) (0.900000, 1326.000000) (0.900000, 1326.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (1.000000, 1390.000000) (0.900000, 1326.000000) (1.000000, 1390.000000) (0.900000, 1326.000000) (0.900000, 1326.000000)}

\drefset{/codesize/by-precision/base+enc+ass/ReleaseResource/window}{(0.700000, 2499.000000) (0.760000, 2555.000000) (0.900000, 1529.000000) (0.920000, 1360.500000) (1.000000, 1390.000000)}

\drefset{/codesize/by-precision/base+enc+ass/SetRelAlarm}{(0.772222, 335.000000) (1.000000, 463.000000) (1.000000, 463.000000) (0.769841, 335.000000) (1.000000, 463.000000) (1.000000, 463.000000) (1.000000, 463.000000) (0.968750, 947.000000)}

\drefset{/codesize/by-precision/base+enc+ass/SetRelAlarm/window}{(0.760000, 335.000000) (0.780000, 335.000000) (0.960000, 947.000000) (1.000000, 463.000000)}

\drefset{/codesize/by-precision/base+enc+ass/TerminateTask}{(1.000000, 1000.000000) (0.888889, 932.000000) (0.820635, 1346.000000) (0.900000, 1410.000000) (1.000000, 1474.000000) (1.000000, 1000.000000) (0.966667, 960.000000) (0.966667, 960.000000) (0.736111, 904.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.772222, 868.000000) (0.883333, 932.000000) (0.880952, 932.000000) (0.769841, 868.000000) (1.000000, 1000.000000) (0.875000, 968.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.880952, 932.000000) (1.000000, 1000.000000) (0.769841, 868.000000) (1.000000, 1020.000000) (1.000000, 1020.000000) (1.000000, 1001.000000) (0.904762, 695.000000) (1.000000, 759.000000) (1.000000, 1474.000000) (1.000000, 1000.000000) (0.888889, 932.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.875000, 965.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.888889, 932.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.833333, 937.000000) (0.888889, 932.000000) (0.875000, 968.000000) (0.866071, 965.000000) (1.000000, 1000.000000) (0.888889, 932.000000) (1.000000, 1000.000000) (0.918367, 1410.000000) (1.000000, 1474.000000) (0.908163, 1410.000000) (1.000000, 1474.000000) (1.000000, 1237.000000) (1.000000, 1237.000000) (1.000000, 1237.000000) (1.000000, 1000.000000) (0.924479, 2862.000000) (0.675967, 2552.000000) (0.735863, 2575.000000) (0.906250, 2845.000000) (0.924479, 2862.000000) (0.769717, 2639.000000) (0.968750, 2926.000000) (0.769717, 2639.000000) (0.893229, 2812.000000) (0.924479, 2862.000000) (0.966667, 960.000000) (1.000000, 1000.000000) (0.900000, 1410.000000) (0.900000, 965.000000) (0.894792, 1410.000000) (0.900000, 1410.000000) (0.900000, 1410.000000) (0.900000, 1410.000000) (0.816667, 1382.000000) (0.900000, 1410.000000) (0.900000, 1410.000000) (0.928571, 1446.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.966667, 960.000000) (0.900000, 968.000000) (0.842857, 932.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.866667, 932.000000) (0.892857, 1410.000000) (1.000000, 1474.000000) (0.915584, 1410.000000) (1.000000, 1474.000000) (0.908163, 1410.000000) (1.000000, 1474.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.915584, 1410.000000) (1.000000, 1474.000000) (0.900000, 968.000000) (1.000000, 1494.000000) (0.900000, 1430.000000) (0.928571, 1447.000000) (0.626389, 1041.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1001.000000) (1.000000, 1001.000000) (1.000000, 1020.000000) (1.000000, 1020.000000) (1.000000, 1020.000000) (1.000000, 1020.000000) (1.000000, 1001.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (0.900000, 1410.000000) (0.894048, 1410.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (1.000000, 1474.000000) (0.895370, 1410.000000) (0.900000, 1410.000000)}

\drefset{/codesize/by-precision/base+enc+ass/TerminateTask/window}{(0.620000, 1041.000000) (0.680000, 2552.000000) (0.740000, 1739.500000) (0.760000, 1753.500000) (0.780000, 868.000000) (0.820000, 1364.000000) (0.840000, 934.500000) (0.860000, 948.500000) (0.880000, 941.545455) (0.900000, 1446.954545) (0.920000, 1963.625000) (0.960000, 1353.200000) (1.000000, 1206.543210)}

\drefset{/codesize/by-precision/base+enc+flow/ActivateTask}{(1.000000, 1234.000000) (0.900000, 1243.000000) (0.966667, 903.000000) (0.866667, 903.000000) (1.000000, 888.000000) (0.736111, 894.000000) (1.000000, 999.000000) (1.000000, 999.000000) (0.875000, 897.000000) (0.875000, 897.000000) (1.000000, 923.000000) (1.000000, 923.000000) (0.916667, 1248.000000) (0.916667, 1249.000000) (1.000000, 888.000000) (1.000000, 888.000000) (1.000000, 888.000000) (1.000000, 903.000000) (1.000000, 903.000000) (1.000000, 897.000000) (1.000000, 888.000000) (0.875000, 888.000000) (0.875000, 888.000000) (1.000000, 1076.000000) (1.000000, 1081.000000) (0.769717, 2348.000000) (0.769717, 2348.000000) (0.893229, 2351.000000) (0.893229, 2354.000000) (0.893229, 2354.000000) (0.735863, 2354.000000) (0.735863, 2354.000000) (0.866667, 897.000000) (1.000000, 1243.000000) (1.000000, 1254.000000) (0.900000, 1246.000000) (0.816667, 1249.000000) (1.000000, 1243.000000) (0.816667, 1243.000000) (0.900000, 1240.000000) (1.000000, 897.000000) (0.866667, 897.000000) (0.842857, 894.000000) (1.000000, 897.000000) (0.766667, 897.000000) (1.000000, 903.000000) (1.000000, 903.000000) (1.000000, 1263.000000) (1.000000, 1061.000000) (0.895833, 1061.000000) (1.000000, 1249.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 917.000000) (1.000000, 917.000000) (1.000000, 923.000000) (1.000000, 923.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (1.000000, 1243.000000) (1.000000, 1243.000000) (1.000000, 1254.000000) (1.000000, 1249.000000) (0.900000, 1246.000000) (1.000000, 1252.000000) (0.900000, 1246.000000) (1.000000, 1249.000000) (1.000000, 1249.000000) (1.000000, 1254.000000) (1.000000, 1254.000000) (0.900000, 1246.000000) (0.900000, 1246.000000)}

\drefset{/codesize/by-precision/base+enc+flow/ActivateTask/window}{(0.740000, 1867.333333) (0.760000, 1864.333333) (0.820000, 1246.000000) (0.840000, 894.000000) (0.860000, 899.000000) (0.880000, 892.500000) (0.900000, 1530.272727) (0.920000, 1248.500000) (0.960000, 903.000000) (1.000000, 1092.391304)}

\drefset{/codesize/by-precision/base+enc+flow/ChainTask}{(1.000000, 966.000000) (0.875000, 963.000000) (1.000000, 1318.000000) (1.000000, 972.000000) (0.875000, 972.000000) (1.000000, 972.000000) (1.000000, 969.000000) (1.000000, 972.000000) (1.000000, 1151.000000) (0.769717, 2423.000000) (1.000000, 1312.000000) (0.900000, 972.000000) (1.000000, 972.000000) (1.000000, 1321.000000) (1.000000, 1315.000000) (1.000000, 1318.000000) (0.866667, 972.000000) (1.000000, 972.000000) (0.795833, 1145.000000) (0.979167, 1136.000000) (1.000000, 1329.000000) (1.000000, 1321.000000) (0.894048, 1324.000000) (0.895370, 1324.000000) (1.000000, 1321.000000)}

\drefset{/codesize/by-precision/base+enc+flow/ChainTask/window}{(0.760000, 2423.000000) (0.800000, 1145.000000) (0.860000, 972.000000) (0.880000, 967.500000) (0.900000, 1206.666667) (0.980000, 1136.000000) (1.000000, 1156.312500)}

\drefset{/codesize/by-precision/base+enc+flow/GetResource}{(0.900000, 136.000000) (1.000000, 142.000000) (1.000000, 147.000000) (1.000000, 136.000000) (0.924479, 144.000000) (0.769717, 147.000000) (0.769717, 147.000000) (0.900000, 142.000000) (1.000000, 145.000000) (1.000000, 147.000000) (1.000000, 147.000000) (1.000000, 147.000000) (1.000000, 147.000000) (1.000000, 136.000000) (1.000000, 136.000000) (1.000000, 142.000000) (0.900000, 142.000000) (1.000000, 147.000000) (0.900000, 142.000000) (0.900000, 142.000000)}

\drefset{/codesize/by-precision/base+enc+flow/GetResource/window}{(0.760000, 147.000000) (0.900000, 140.800000) (0.920000, 144.000000) (1.000000, 143.250000)}

\drefset{/codesize/by-precision/base+enc+flow/ReleaseResource}{(0.900000, 1141.000000) (1.000000, 1150.000000) (0.916667, 1153.000000) (0.928571, 1141.000000) (0.769717, 2252.000000) (0.893229, 2249.000000) (0.707217, 2255.000000) (0.900000, 1147.000000) (0.900000, 1150.000000) (1.000000, 1150.000000) (1.000000, 1150.000000) (1.000000, 1150.000000) (1.000000, 1150.000000) (1.000000, 1150.000000) (1.000000, 1144.000000) (1.000000, 1144.000000) (1.000000, 1150.000000) (0.900000, 1147.000000) (1.000000, 1150.000000) (0.900000, 1147.000000) (0.900000, 1147.000000)}

\drefset{/codesize/by-precision/base+enc+flow/ReleaseResource/window}{(0.700000, 2255.000000) (0.760000, 2252.000000) (0.900000, 1304.000000) (0.920000, 1147.000000) (1.000000, 1148.800000)}

\drefset{/codesize/by-precision/base+enc+flow/SetRelAlarm}{(0.772222, 346.000000) (1.000000, 340.000000) (1.000000, 340.000000) (1.000000, 340.000000) (0.769841, 349.000000) (1.000000, 340.000000) (1.000000, 340.000000) (0.968750, 345.000000)}

\drefset{/codesize/by-precision/base+enc+flow/SetRelAlarm/window}{(0.760000, 349.000000) (0.780000, 346.000000) (0.960000, 345.000000) (1.000000, 340.000000)}

\drefset{/codesize/by-precision/base+enc+flow/TerminateTask}{(1.000000, 873.000000) (0.888889, 879.000000) (0.820635, 1228.000000) (0.900000, 1225.000000) (1.000000, 1225.000000) (1.000000, 885.000000) (0.966667, 888.000000) (0.966667, 888.000000) (0.736111, 882.000000) (1.000000, 1048.000000) (1.000000, 1033.000000) (1.000000, 1048.000000) (0.772222, 879.000000) (0.883333, 873.000000) (1.000000, 873.000000) (0.769841, 879.000000) (0.880952, 873.000000) (1.000000, 873.000000) (0.875000, 882.000000) (1.000000, 879.000000) (1.000000, 879.000000) (0.880952, 873.000000) (0.769841, 879.000000) (1.000000, 873.000000) (1.000000, 908.000000) (1.000000, 893.000000) (1.000000, 889.000000) (0.904762, 706.000000) (1.000000, 700.000000) (1.000000, 1225.000000) (0.888889, 879.000000) (1.000000, 873.000000) (1.000000, 1234.000000) (1.000000, 1234.000000) (1.000000, 1231.000000) (1.000000, 879.000000) (1.000000, 882.000000) (0.875000, 882.000000) (1.000000, 876.000000) (1.000000, 873.000000) (0.888889, 879.000000) (1.000000, 873.000000) (1.000000, 888.000000) (1.000000, 888.000000) (1.000000, 882.000000) (1.000000, 882.000000) (0.833333, 879.000000) (0.888889, 879.000000) (1.000000, 876.000000) (0.875000, 882.000000) (0.866071, 882.000000) (0.888889, 879.000000) (1.000000, 873.000000) (0.918367, 1225.000000) (1.000000, 1219.000000) (0.908163, 1225.000000) (1.000000, 1219.000000) (1.000000, 1061.000000) (1.000000, 1058.000000) (1.000000, 1061.000000) (1.000000, 879.000000) (0.893229, 2314.000000) (0.968750, 2324.000000) (0.735863, 2333.000000) (0.769717, 2339.000000) (0.924479, 2339.000000) (0.906250, 2314.000000) (0.924479, 2324.000000) (0.769717, 2333.000000) (0.675967, 2339.000000) (0.924479, 2339.000000) (0.966667, 882.000000) (1.000000, 879.000000) (0.900000, 1225.000000) (0.900000, 879.000000) (0.894792, 1234.000000) (0.900000, 1231.000000) (0.900000, 1234.000000) (0.900000, 1225.000000) (0.900000, 1225.000000) (0.816667, 1228.000000) (0.900000, 1222.000000) (0.928571, 1225.000000) (1.000000, 882.000000) (1.000000, 879.000000) (1.000000, 879.000000) (0.966667, 882.000000) (1.000000, 879.000000) (0.900000, 879.000000) (0.842857, 882.000000) (1.000000, 879.000000) (1.000000, 879.000000) (0.866667, 882.000000) (0.892857, 1225.000000) (1.000000, 1219.000000) (0.915584, 1225.000000) (1.000000, 1219.000000) (0.908163, 1225.000000) (1.000000, 1219.000000) (1.000000, 888.000000) (1.000000, 873.000000) (1.000000, 888.000000) (0.915584, 1225.000000) (1.000000, 1219.000000) (0.900000, 879.000000) (1.000000, 1239.000000) (0.900000, 1245.000000) (0.928571, 1226.000000) (0.626389, 1052.000000) (1.000000, 1234.000000) (1.000000, 1234.000000) (1.000000, 1231.000000) (1.000000, 1239.000000) (1.000000, 1234.000000) (1.000000, 1221.000000) (1.000000, 1234.000000) (1.000000, 1234.000000) (1.000000, 880.000000) (1.000000, 899.000000) (1.000000, 902.000000) (1.000000, 883.000000) (1.000000, 893.000000) (1.000000, 908.000000) (1.000000, 889.000000) (1.000000, 1234.000000) (1.000000, 1234.000000) (1.000000, 1231.000000) (1.000000, 1237.000000) (1.000000, 1228.000000) (1.000000, 1225.000000) (1.000000, 1225.000000) (1.000000, 1228.000000) (1.000000, 1234.000000) (1.000000, 1231.000000) (1.000000, 1234.000000) (0.900000, 1234.000000) (0.894048, 1234.000000) (1.000000, 1234.000000) (1.000000, 1231.000000) (1.000000, 1234.000000) (0.895370, 1234.000000) (0.900000, 1234.000000)}

\drefset{/codesize/by-precision/base+enc+flow/TerminateTask/window}{(0.620000, 1052.000000) (0.680000, 2339.000000) (0.740000, 1607.500000) (0.760000, 1607.500000) (0.780000, 879.000000) (0.820000, 1228.000000) (0.840000, 880.500000) (0.860000, 882.000000) (0.880000, 878.181818) (0.900000, 1256.727273) (0.920000, 1641.000000) (0.960000, 1172.800000) (1.000000, 1038.518519)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ActivateTask}{(0.900000, 346.000000) (1.000000, 425.000000) (0.966667, 256.000000) (0.866667, 304.000000) (1.000000, 293.000000) (0.736111, 267.000000) (1.000000, 268.000000) (1.000000, 308.000000) (0.875000, 262.000000) (0.875000, 331.000000) (1.000000, 268.000000) (1.000000, 268.000000) (0.916667, 469.000000) (0.916667, 471.000000) (1.000000, 253.000000) (1.000000, 253.000000) (1.000000, 253.000000) (1.000000, 268.000000) (1.000000, 308.000000) (1.000000, 266.000000) (0.875000, 253.000000) (0.875000, 253.000000) (1.000000, 253.000000) (1.000000, 381.000000) (1.000000, 352.000000) (0.769717, 488.000000) (0.893229, 686.000000) (0.893229, 686.000000) (0.893229, 683.000000) (0.735863, 430.000000) (0.735863, 427.000000) (0.769717, 488.000000) (0.866667, 298.000000) (1.000000, 434.000000) (0.816667, 305.000000) (0.900000, 345.000000) (1.000000, 445.000000) (0.900000, 347.000000) (1.000000, 434.000000) (0.816667, 311.000000) (1.000000, 302.000000) (0.866667, 298.000000) (1.000000, 298.000000) (0.842857, 295.000000) (0.766667, 270.000000) (1.000000, 268.000000) (1.000000, 308.000000) (1.000000, 434.000000) (0.895833, 293.000000) (1.000000, 361.000000) (1.000000, 445.000000) (1.000000, 420.000000) (1.000000, 425.000000) (1.000000, 445.000000) (1.000000, 445.000000) (1.000000, 425.000000) (1.000000, 262.000000) (1.000000, 262.000000) (1.000000, 268.000000) (1.000000, 268.000000) (1.000000, 445.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 414.000000) (1.000000, 414.000000) (1.000000, 420.000000) (1.000000, 445.000000) (0.900000, 373.000000) (0.900000, 373.000000) (1.000000, 443.000000) (1.000000, 420.000000) (1.000000, 410.000000) (1.000000, 445.000000) (1.000000, 445.000000) (0.900000, 373.000000) (0.900000, 373.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ActivateTask/window}{(0.740000, 374.666667) (0.760000, 415.333333) (0.820000, 308.000000) (0.840000, 295.000000) (0.860000, 300.000000) (0.880000, 274.750000) (0.900000, 443.454545) (0.920000, 470.000000) (0.960000, 256.000000) (1.000000, 359.065217)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ChainTask}{(1.000000, 342.000000) (0.875000, 311.000000) (1.000000, 476.000000) (1.000000, 348.000000) (0.875000, 320.000000) (1.000000, 345.000000) (1.000000, 348.000000) (1.000000, 348.000000) (1.000000, 418.000000) (0.769717, 550.000000) (1.000000, 470.000000) (0.900000, 320.000000) (1.000000, 348.000000) (1.000000, 479.000000) (1.000000, 473.000000) (1.000000, 476.000000) (0.866667, 284.000000) (1.000000, 348.000000) (0.795833, 729.000000) (0.979167, 367.000000) (1.000000, 487.000000) (1.000000, 479.000000) (0.894048, 777.000000) (0.895370, 420.000000) (1.000000, 479.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ChainTask/window}{(0.760000, 550.000000) (0.800000, 729.000000) (0.860000, 284.000000) (0.880000, 315.500000) (0.900000, 505.666667) (0.980000, 367.000000) (1.000000, 416.500000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/GetResource}{(0.900000, 360.000000) (1.000000, 430.000000) (1.000000, 435.000000) (1.000000, 424.000000) (0.769717, 504.000000) (0.769717, 504.000000) (0.924479, 727.000000) (0.900000, 366.000000) (1.000000, 435.000000) (1.000000, 433.000000) (1.000000, 435.000000) (1.000000, 435.000000) (1.000000, 435.000000) (1.000000, 424.000000) (1.000000, 424.000000) (1.000000, 430.000000) (0.900000, 366.000000) (1.000000, 435.000000) (0.900000, 366.000000) (0.900000, 366.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/GetResource/window}{(0.760000, 504.000000) (0.900000, 364.800000) (0.920000, 727.000000) (1.000000, 431.250000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ReleaseResource}{(0.900000, 367.000000) (1.000000, 440.000000) (0.916667, 757.000000) (0.928571, 742.000000) (0.893229, 1039.000000) (0.769717, 501.000000) (0.707217, 803.000000) (0.900000, 373.000000) (0.900000, 376.000000) (1.000000, 430.000000) (1.000000, 440.000000) (1.000000, 440.000000) (1.000000, 440.000000) (1.000000, 440.000000) (1.000000, 434.000000) (1.000000, 434.000000) (1.000000, 440.000000) (0.900000, 373.000000) (1.000000, 440.000000) (0.900000, 373.000000) (0.900000, 373.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/ReleaseResource/window}{(0.700000, 803.000000) (0.760000, 501.000000) (0.900000, 467.714286) (0.920000, 749.500000) (1.000000, 437.800000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/SetRelAlarm}{(0.772222, 374.000000) (1.000000, 496.000000) (1.000000, 496.000000) (0.769841, 377.000000) (1.000000, 496.000000) (1.000000, 496.000000) (1.000000, 496.000000) (0.968750, 985.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/SetRelAlarm/window}{(0.760000, 377.000000) (0.780000, 374.000000) (0.960000, 985.000000) (1.000000, 496.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/TerminateTask}{(1.000000, 316.000000) (0.888889, 565.000000) (0.820635, 703.000000) (1.000000, 450.000000) (0.900000, 703.000000) (0.966667, 308.000000) (0.966667, 308.000000) (1.000000, 328.000000) (0.736111, 716.000000) (1.000000, 344.000000) (1.000000, 316.000000) (1.000000, 344.000000) (0.772222, 677.000000) (1.000000, 316.000000) (0.883333, 559.000000) (0.880952, 559.000000) (1.000000, 316.000000) (0.769841, 677.000000) (1.000000, 322.000000) (0.875000, 604.000000) (1.000000, 335.000000) (0.880952, 559.000000) (0.769841, 677.000000) (1.000000, 316.000000) (1.000000, 316.000000) (1.000000, 344.000000) (1.000000, 344.000000) (0.904762, 497.000000) (1.000000, 240.000000) (1.000000, 450.000000) (1.000000, 316.000000) (0.888889, 565.000000) (1.000000, 472.000000) (1.000000, 459.000000) (1.000000, 469.000000) (1.000000, 338.000000) (1.000000, 322.000000) (0.875000, 601.000000) (1.000000, 319.000000) (0.888889, 565.000000) (1.000000, 316.000000) (1.000000, 316.000000) (1.000000, 344.000000) (1.000000, 344.000000) (1.000000, 325.000000) (1.000000, 338.000000) (0.888889, 565.000000) (0.833333, 746.000000) (0.866071, 307.000000) (1.000000, 319.000000) (0.875000, 604.000000) (1.000000, 316.000000) (0.888889, 565.000000) (1.000000, 444.000000) (0.918367, 703.000000) (0.908163, 703.000000) (1.000000, 444.000000) (1.000000, 408.000000) (1.000000, 392.000000) (1.000000, 408.000000) (1.000000, 322.000000) (0.968750, 1142.000000) (0.675967, 827.000000) (0.769717, 1752.000000) (0.769717, 546.000000) (0.893229, 1085.000000) (0.924479, 769.000000) (0.924479, 1251.000000) (0.735863, 844.000000) (0.924479, 766.000000) (0.906250, 1413.000000) (1.000000, 322.000000) (0.966667, 302.000000) (0.900000, 697.000000) (0.900000, 598.000000) (0.900000, 706.000000) (0.894792, 408.000000) (0.900000, 405.000000) (0.816667, 848.000000) (0.900000, 694.000000) (0.900000, 399.000000) (0.900000, 399.000000) (0.928571, 733.000000) (1.000000, 322.000000) (1.000000, 338.000000) (1.000000, 322.000000) (0.966667, 302.000000) (1.000000, 322.000000) (0.842857, 568.000000) (0.900000, 672.000000) (1.000000, 322.000000) (1.000000, 322.000000) (0.866667, 635.000000) (1.000000, 444.000000) (0.892857, 703.000000) (0.915584, 703.000000) (1.000000, 444.000000) (1.000000, 444.000000) (0.908163, 703.000000) (1.000000, 344.000000) (1.000000, 344.000000) (1.000000, 316.000000) (0.915584, 703.000000) (1.000000, 444.000000) (0.900000, 601.000000) (0.900000, 697.000000) (1.000000, 444.000000) (0.928571, 777.000000) (0.626389, 741.000000) (1.000000, 472.000000) (1.000000, 456.000000) (1.000000, 472.000000) (1.000000, 472.000000) (1.000000, 472.000000) (1.000000, 472.000000) (1.000000, 477.000000) (1.000000, 446.000000) (1.000000, 335.000000) (1.000000, 335.000000) (1.000000, 325.000000) (1.000000, 338.000000) (1.000000, 316.000000) (1.000000, 344.000000) (1.000000, 344.000000) (1.000000, 475.000000) (1.000000, 472.000000) (1.000000, 456.000000) (1.000000, 472.000000) (1.000000, 466.000000) (1.000000, 450.000000) (1.000000, 453.000000) (1.000000, 463.000000) (1.000000, 456.000000) (1.000000, 472.000000) (1.000000, 472.000000) (0.894048, 408.000000) (0.900000, 706.000000) (1.000000, 472.000000) (1.000000, 456.000000) (1.000000, 472.000000) (0.900000, 706.000000) (0.895370, 408.000000)}

\drefset{/codesize/by-precision/base+enc+opt+ass+flow/TerminateTask/window}{(0.620000, 741.000000) (0.680000, 827.000000) (0.740000, 780.000000) (0.760000, 913.000000) (0.780000, 677.000000) (0.820000, 775.500000) (0.840000, 657.000000) (0.860000, 471.000000) (0.880000, 573.727273) (0.900000, 650.500000) (0.920000, 800.625000) (0.960000, 472.400000) (1.000000, 385.246914)}

\drefset{/codesize/by-precision/base+enc+opt/ActivateTask}{(1.000000, 108.000000) (0.900000, 88.000000) (0.866667, 164.000000) (0.966667, 108.000000) (0.736111, 164.000000) (1.000000, 108.000000) (1.000000, 244.000000) (1.000000, 224.000000) (0.875000, 108.000000) (0.875000, 164.000000) (1.000000, 88.000000) (1.000000, 88.000000) (0.916667, 164.000000) (0.916667, 164.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 88.000000) (1.000000, 88.000000) (0.875000, 108.000000) (0.875000, 108.000000) (1.000000, 88.000000) (1.000000, 108.000000) (0.769717, 88.000000) (0.893229, 88.000000) (0.893229, 88.000000) (0.735863, 88.000000) (0.893229, 88.000000) (0.735863, 88.000000) (0.769717, 88.000000) (0.866667, 164.000000) (1.000000, 108.000000) (1.000000, 108.000000) (0.816667, 88.000000) (0.900000, 88.000000) (1.000000, 108.000000) (0.816667, 88.000000) (0.900000, 88.000000) (1.000000, 108.000000) (0.866667, 164.000000) (0.842857, 164.000000) (1.000000, 108.000000) (0.766667, 164.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (0.895833, 108.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 108.000000) (1.000000, 88.000000) (0.900000, 108.000000) (1.000000, 108.000000) (0.900000, 108.000000) (1.000000, 88.000000) (1.000000, 78.000000) (1.000000, 108.000000) (1.000000, 108.000000) (0.900000, 108.000000) (0.900000, 108.000000)}

\drefset{/codesize/by-precision/base+enc+opt/ActivateTask/window}{(0.740000, 113.333333) (0.760000, 113.333333) (0.820000, 88.000000) (0.840000, 164.000000) (0.860000, 164.000000) (0.880000, 122.000000) (0.900000, 97.090909) (0.920000, 164.000000) (0.960000, 108.000000) (1.000000, 102.826087)}

\drefset{/codesize/by-precision/base+enc+opt/ChainTask}{(1.000000, 150.000000) (0.875000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (0.875000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (0.769717, 150.000000) (1.000000, 150.000000) (0.900000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (0.866667, 150.000000) (1.000000, 150.000000) (0.795833, 587.000000) (0.979167, 150.000000) (1.000000, 150.000000) (1.000000, 150.000000) (0.894048, 493.000000) (1.000000, 150.000000) (0.895370, 156.000000)}

\drefset{/codesize/by-precision/base+enc+opt/ChainTask/window}{(0.760000, 150.000000) (0.800000, 587.000000) (0.860000, 150.000000) (0.880000, 150.000000) (0.900000, 266.333333) (0.980000, 150.000000) (1.000000, 150.000000)}

\drefset{/codesize/by-precision/base+enc+opt/GetResource}{(0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.924479, 98.000000) (0.769717, 98.000000) (0.769717, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (0.900000, 98.000000)}

\drefset{/codesize/by-precision/base+enc+opt/GetResource/window}{(0.760000, 98.000000) (0.900000, 98.000000) (0.920000, 98.000000) (1.000000, 98.000000)}

\drefset{/codesize/by-precision/base+enc+opt/ReleaseResource}{(0.900000, 108.000000) (0.916667, 434.000000) (1.000000, 108.000000) (0.928571, 434.000000) (0.893229, 431.000000) (0.769717, 98.000000) (0.707217, 437.000000) (0.900000, 108.000000) (0.900000, 108.000000) (1.000000, 98.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 108.000000) (0.900000, 108.000000) (1.000000, 108.000000) (0.900000, 108.000000) (0.900000, 108.000000)}

\drefset{/codesize/by-precision/base+enc+opt/ReleaseResource/window}{(0.700000, 437.000000) (0.760000, 98.000000) (0.900000, 154.142857) (0.920000, 434.000000) (1.000000, 107.000000)}

\drefset{/codesize/by-precision/base+enc+opt/SetRelAlarm}{(1.000000, 318.000000) (0.772222, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.769841, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.968750, 318.000000)}

\drefset{/codesize/by-precision/base+enc+opt/SetRelAlarm/window}{(0.760000, 318.000000) (0.780000, 318.000000) (0.960000, 318.000000) (1.000000, 318.000000)}

\drefset{/codesize/by-precision/base+enc+opt/TerminateTask}{(1.000000, 127.000000) (0.888889, 422.000000) (0.820635, 489.000000) (0.900000, 428.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.966667, 140.000000) (0.966667, 140.000000) (0.736111, 606.000000) (1.000000, 279.000000) (1.000000, 296.000000) (1.000000, 296.000000) (0.772222, 606.000000) (0.883333, 422.000000) (1.000000, 127.000000) (0.769841, 606.000000) (0.880952, 422.000000) (1.000000, 127.000000) (0.875000, 422.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.769841, 606.000000) (0.880952, 422.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (0.904762, 422.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.888889, 422.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.875000, 422.000000) (0.888889, 422.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (0.833333, 606.000000) (0.888889, 422.000000) (0.875000, 422.000000) (0.866071, 140.000000) (1.000000, 127.000000) (0.888889, 422.000000) (1.000000, 127.000000) (0.918367, 428.000000) (1.000000, 127.000000) (0.908163, 428.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.924479, 140.000000) (0.924479, 140.000000) (0.735863, 492.000000) (0.893229, 469.000000) (0.675967, 492.000000) (0.906250, 784.000000) (0.924479, 633.000000) (0.769717, 1348.000000) (0.769717, 140.000000) (0.968750, 456.000000) (0.966667, 140.000000) (1.000000, 127.000000) (0.900000, 422.000000) (0.900000, 422.000000) (0.894792, 140.000000) (0.900000, 140.000000) (0.900000, 422.000000) (0.816667, 606.000000) (0.900000, 422.000000) (0.900000, 140.000000) (0.900000, 140.000000) (0.928571, 422.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.966667, 140.000000) (0.900000, 489.000000) (0.842857, 422.000000) (1.000000, 127.000000) (1.000000, 127.000000) (0.866667, 489.000000) (1.000000, 127.000000) (0.892857, 428.000000) (0.915584, 428.000000) (1.000000, 127.000000) (0.908163, 428.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (0.915584, 428.000000) (1.000000, 127.000000) (0.900000, 422.000000) (0.928571, 466.000000) (1.000000, 127.000000) (0.900000, 422.000000) (0.626389, 674.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 127.000000) (0.900000, 422.000000) (0.894048, 140.000000) (1.000000, 127.000000) (1.000000, 140.000000) (1.000000, 140.000000) (0.895370, 140.000000) (0.900000, 422.000000)}

\drefset{/codesize/by-precision/base+enc+opt/TerminateTask/window}{(0.620000, 674.000000) (0.680000, 492.000000) (0.740000, 549.000000) (0.760000, 675.000000) (0.780000, 606.000000) (0.820000, 547.500000) (0.840000, 514.000000) (0.860000, 314.500000) (0.880000, 422.000000) (0.900000, 367.818182) (0.920000, 385.625000) (0.960000, 203.200000) (1.000000, 138.506173)}

\drefset{/codesize/by-precision/base+enc/ActivateTask}{(1.000000, 1201.000000) (0.900000, 1201.000000) (0.966667, 855.000000) (0.866667, 855.000000) (1.000000, 855.000000) (0.736111, 855.000000) (1.000000, 947.000000) (1.000000, 947.000000) (0.875000, 855.000000) (0.875000, 855.000000) (1.000000, 875.000000) (1.000000, 875.000000) (0.916667, 1201.000000) (0.916667, 1201.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (0.875000, 855.000000) (0.875000, 855.000000) (1.000000, 1028.000000) (1.000000, 1028.000000) (0.769717, 2301.000000) (0.893229, 2301.000000) (0.893229, 2301.000000) (0.893229, 2301.000000) (0.735863, 2301.000000) (0.769717, 2301.000000) (0.735863, 2301.000000) (0.866667, 855.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (0.816667, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (0.816667, 1201.000000) (0.900000, 1201.000000) (1.000000, 855.000000) (0.866667, 855.000000) (0.842857, 855.000000) (1.000000, 855.000000) (0.766667, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 1221.000000) (0.895833, 1028.000000) (1.000000, 1028.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (0.900000, 1201.000000)}

\drefset{/codesize/by-precision/base+enc/ActivateTask/window}{(0.740000, 1819.000000) (0.760000, 1819.000000) (0.820000, 1201.000000) (0.840000, 855.000000) (0.860000, 855.000000) (0.880000, 855.000000) (0.900000, 1485.272727) (0.920000, 1201.000000) (0.960000, 855.000000) (1.000000, 1046.326087)}

\drefset{/codesize/by-precision/base+enc/ChainTask}{(1.000000, 930.000000) (0.875000, 930.000000) (1.000000, 1276.000000) (1.000000, 930.000000) (0.875000, 930.000000) (1.000000, 930.000000) (1.000000, 930.000000) (1.000000, 930.000000) (1.000000, 1103.000000) (0.769717, 2376.000000) (1.000000, 1276.000000) (1.000000, 930.000000) (0.900000, 930.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (0.866667, 930.000000) (1.000000, 930.000000) (0.795833, 1103.000000) (0.979167, 1103.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (0.894048, 1276.000000) (1.000000, 1276.000000) (0.895370, 1276.000000)}

\drefset{/codesize/by-precision/base+enc/ChainTask/window}{(0.760000, 2376.000000) (0.800000, 1103.000000) (0.860000, 930.000000) (0.880000, 930.000000) (0.900000, 1160.666667) (0.980000, 1103.000000) (1.000000, 1113.812500)}

\drefset{/codesize/by-precision/base+enc/GetResource}{(0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.924479, 98.000000) (0.769717, 98.000000) (0.769717, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (0.900000, 98.000000)}

\drefset{/codesize/by-precision/base+enc/GetResource/window}{(0.760000, 98.000000) (0.900000, 98.000000) (0.920000, 98.000000) (1.000000, 98.000000)}

\drefset{/codesize/by-precision/base+enc/ReleaseResource}{(0.900000, 1102.000000) (1.000000, 1102.000000) (0.916667, 1102.000000) (0.928571, 1102.000000) (0.769717, 2202.000000) (0.893229, 2202.000000) (0.707217, 2202.000000) (0.900000, 1102.000000) (0.900000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (0.900000, 1102.000000) (1.000000, 1102.000000) (0.900000, 1102.000000) (0.900000, 1102.000000)}

\drefset{/codesize/by-precision/base+enc/ReleaseResource/window}{(0.700000, 2202.000000) (0.760000, 2202.000000) (0.900000, 1259.142857) (0.920000, 1102.000000) (1.000000, 1102.000000)}

\drefset{/codesize/by-precision/base+enc/SetRelAlarm}{(0.772222, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.769841, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.968750, 318.000000)}

\drefset{/codesize/by-precision/base+enc/SetRelAlarm/window}{(0.760000, 318.000000) (0.780000, 318.000000) (0.960000, 318.000000) (1.000000, 318.000000)}

\drefset{/codesize/by-precision/base+enc/TerminateTask}{(1.000000, 840.000000) (0.888889, 840.000000) (0.820635, 1186.000000) (0.900000, 1186.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (0.966667, 840.000000) (0.966667, 840.000000) (0.736111, 840.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.772222, 840.000000) (1.000000, 840.000000) (0.883333, 840.000000) (0.880952, 840.000000) (0.769841, 840.000000) (1.000000, 840.000000) (0.875000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.769841, 840.000000) (0.880952, 840.000000) (1.000000, 860.000000) (1.000000, 860.000000) (1.000000, 841.000000) (1.000000, 667.000000) (0.904762, 667.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (0.888889, 840.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.875000, 840.000000) (1.000000, 840.000000) (0.888889, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.833333, 840.000000) (0.888889, 840.000000) (1.000000, 840.000000) (0.875000, 840.000000) (0.866071, 840.000000) (0.888889, 840.000000) (1.000000, 840.000000) (0.918367, 1186.000000) (1.000000, 1186.000000) (0.908163, 1186.000000) (1.000000, 1186.000000) (1.000000, 1013.000000) (1.000000, 1013.000000) (1.000000, 1013.000000) (1.000000, 840.000000) (0.769717, 2286.000000) (0.735863, 2286.000000) (0.906250, 2267.000000) (0.924479, 2286.000000) (0.924479, 2286.000000) (0.769717, 2286.000000) (0.893229, 2267.000000) (0.924479, 2286.000000) (0.675967, 2286.000000) (0.968750, 2286.000000) (0.966667, 840.000000) (1.000000, 840.000000) (0.900000, 1186.000000) (0.900000, 840.000000) (0.894792, 1186.000000) (0.900000, 1186.000000) (0.900000, 1186.000000) (0.900000, 1186.000000) (0.900000, 1186.000000) (0.816667, 1186.000000) (0.900000, 1186.000000) (0.928571, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.966667, 840.000000) (1.000000, 840.000000) (0.900000, 840.000000) (0.842857, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.866667, 840.000000) (1.000000, 1186.000000) (0.892857, 1186.000000) (0.915584, 1186.000000) (1.000000, 1186.000000) (0.908163, 1186.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.915584, 1186.000000) (1.000000, 1186.000000) (0.900000, 840.000000) (1.000000, 1206.000000) (0.900000, 1206.000000) (0.928571, 1187.000000) (0.626389, 1013.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 860.000000) (1.000000, 860.000000) (1.000000, 841.000000) (1.000000, 841.000000) (1.000000, 860.000000) (1.000000, 860.000000) (1.000000, 841.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (0.900000, 1186.000000) (0.894048, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (0.895370, 1186.000000) (0.900000, 1186.000000)}

\drefset{/codesize/by-precision/base+enc/TerminateTask/window}{(0.620000, 1013.000000) (0.680000, 2286.000000) (0.740000, 1563.000000) (0.760000, 1563.000000) (0.780000, 840.000000) (0.820000, 1186.000000) (0.840000, 840.000000) (0.860000, 840.000000) (0.880000, 840.000000) (0.900000, 1214.409091) (0.920000, 1598.625000) (0.960000, 1129.200000) (1.000000, 997.209877)}

\drefset{/codesize/by-precision/base+flow/ActivateTask}{(1.000000, 378.000000) (0.900000, 387.000000) (0.866667, 314.000000) (0.966667, 314.000000) (0.736111, 305.000000) (1.000000, 299.000000) (1.000000, 438.000000) (1.000000, 438.000000) (0.875000, 308.000000) (0.875000, 308.000000) (1.000000, 328.000000) (1.000000, 328.000000) (0.916667, 393.000000) (0.916667, 392.000000) (1.000000, 299.000000) (1.000000, 299.000000) (1.000000, 299.000000) (1.000000, 314.000000) (1.000000, 314.000000) (1.000000, 308.000000) (1.000000, 299.000000) (0.875000, 299.000000) (0.875000, 299.000000) (1.000000, 355.000000) (1.000000, 360.000000) (0.769717, 664.000000) (0.893229, 670.000000) (0.769717, 664.000000) (0.893229, 670.000000) (0.893229, 667.000000) (0.735863, 670.000000) (0.735863, 670.000000) (0.866667, 308.000000) (1.000000, 387.000000) (1.000000, 398.000000) (0.816667, 393.000000) (0.900000, 390.000000) (1.000000, 387.000000) (0.816667, 387.000000) (0.900000, 384.000000) (1.000000, 308.000000) (0.866667, 308.000000) (0.842857, 305.000000) (1.000000, 308.000000) (0.766667, 308.000000) (1.000000, 314.000000) (1.000000, 314.000000) (1.000000, 401.000000) (1.000000, 340.000000) (0.895833, 340.000000) (1.000000, 393.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 322.000000) (1.000000, 322.000000) (1.000000, 328.000000) (1.000000, 328.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 398.000000) (1.000000, 387.000000) (1.000000, 387.000000) (1.000000, 398.000000) (1.000000, 393.000000) (0.900000, 390.000000) (1.000000, 396.000000) (0.900000, 390.000000) (1.000000, 393.000000) (1.000000, 393.000000) (1.000000, 398.000000) (1.000000, 398.000000) (0.900000, 390.000000) (0.900000, 390.000000)}

\drefset{/codesize/by-precision/base+flow/ActivateTask/window}{(0.740000, 548.333333) (0.760000, 545.333333) (0.820000, 390.000000) (0.840000, 305.000000) (0.860000, 310.000000) (0.880000, 303.500000) (0.900000, 460.727273) (0.920000, 392.500000) (0.960000, 314.000000) (1.000000, 361.586957)}

\drefset{/codesize/by-precision/base+flow/ChainTask}{(0.875000, 341.000000) (1.000000, 344.000000) (1.000000, 429.000000) (1.000000, 350.000000) (0.875000, 350.000000) (1.000000, 350.000000) (1.000000, 347.000000) (1.000000, 350.000000) (1.000000, 397.000000) (0.769717, 706.000000) (1.000000, 423.000000) (0.900000, 350.000000) (1.000000, 350.000000) (1.000000, 432.000000) (1.000000, 426.000000) (1.000000, 429.000000) (0.866667, 350.000000) (1.000000, 350.000000) (0.795833, 391.000000) (0.979167, 382.000000) (1.000000, 440.000000) (1.000000, 432.000000) (0.894048, 435.000000) (0.895370, 435.000000) (1.000000, 432.000000)}

\drefset{/codesize/by-precision/base+flow/ChainTask/window}{(0.760000, 706.000000) (0.800000, 391.000000) (0.860000, 350.000000) (0.880000, 345.500000) (0.900000, 406.666667) (0.980000, 382.000000) (1.000000, 392.562500)}

\drefset{/codesize/by-precision/base+flow/GetResource}{(0.900000, 100.000000) (1.000000, 111.000000) (1.000000, 106.000000) (1.000000, 100.000000) (0.924479, 108.000000) (0.769717, 111.000000) (0.769717, 111.000000) (0.900000, 106.000000) (1.000000, 109.000000) (1.000000, 111.000000) (1.000000, 111.000000) (1.000000, 111.000000) (1.000000, 111.000000) (1.000000, 100.000000) (1.000000, 100.000000) (1.000000, 106.000000) (0.900000, 106.000000) (1.000000, 111.000000) (0.900000, 106.000000) (0.900000, 106.000000)}

\drefset{/codesize/by-precision/base+flow/GetResource/window}{(0.760000, 111.000000) (0.900000, 104.800000) (0.920000, 108.000000) (1.000000, 107.250000)}

\drefset{/codesize/by-precision/base+flow/ReleaseResource}{(0.900000, 362.000000) (0.916667, 369.000000) (1.000000, 366.000000) (0.928571, 357.000000) (0.769717, 654.000000) (0.893229, 648.000000) (0.707217, 654.000000) (0.900000, 371.000000) (0.900000, 368.000000) (1.000000, 366.000000) (1.000000, 371.000000) (1.000000, 366.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 360.000000) (1.000000, 360.000000) (1.000000, 366.000000) (0.900000, 368.000000) (1.000000, 366.000000) (0.900000, 368.000000) (0.900000, 368.000000)}

\drefset{/codesize/by-precision/base+flow/ReleaseResource/window}{(0.700000, 654.000000) (0.760000, 654.000000) (0.900000, 407.571429) (0.920000, 363.000000) (1.000000, 366.300000)}

\drefset{/codesize/by-precision/base+flow/SetRelAlarm}{(0.772222, 155.000000) (1.000000, 153.000000) (1.000000, 153.000000) (1.000000, 150.000000) (0.769841, 158.000000) (1.000000, 150.000000) (1.000000, 150.000000) (0.968750, 159.000000)}

\drefset{/codesize/by-precision/base+flow/SetRelAlarm/window}{(0.760000, 158.000000) (0.780000, 155.000000) (0.960000, 159.000000) (1.000000, 151.200000)}

\drefset{/codesize/by-precision/base+flow/TerminateTask}{(1.000000, 325.000000) (0.888889, 331.000000) (0.820635, 413.000000) (0.900000, 410.000000) (1.000000, 410.000000) (1.000000, 337.000000) (0.966667, 340.000000) (0.966667, 340.000000) (0.736111, 334.000000) (1.000000, 473.000000) (1.000000, 473.000000) (1.000000, 458.000000) (0.883333, 325.000000) (1.000000, 325.000000) (0.772222, 331.000000) (0.769841, 331.000000) (0.880952, 325.000000) (1.000000, 325.000000) (0.875000, 334.000000) (1.000000, 331.000000) (1.000000, 331.000000) (0.880952, 325.000000) (1.000000, 325.000000) (0.769841, 331.000000) (1.000000, 339.000000) (1.000000, 354.000000) (1.000000, 342.000000) (1.000000, 285.000000) (0.904762, 291.000000) (1.000000, 410.000000) (0.888889, 331.000000) (1.000000, 325.000000) (1.000000, 419.000000) (1.000000, 416.000000) (1.000000, 419.000000) (1.000000, 331.000000) (1.000000, 334.000000) (0.875000, 334.000000) (1.000000, 328.000000) (1.000000, 325.000000) (0.888889, 331.000000) (1.000000, 340.000000) (1.000000, 325.000000) (1.000000, 340.000000) (1.000000, 334.000000) (1.000000, 334.000000) (0.833333, 331.000000) (0.888889, 331.000000) (0.866071, 334.000000) (1.000000, 328.000000) (0.875000, 334.000000) (0.888889, 331.000000) (1.000000, 325.000000) (0.918367, 410.000000) (1.000000, 404.000000) (0.908163, 410.000000) (1.000000, 404.000000) (1.000000, 381.000000) (1.000000, 381.000000) (1.000000, 378.000000) (1.000000, 331.000000) (0.924479, 693.000000) (0.769717, 696.000000) (0.924479, 696.000000) (0.735863, 690.000000) (0.893229, 683.000000) (0.924479, 681.000000) (0.906250, 683.000000) (0.675967, 696.000000) (0.769717, 690.000000) (0.968750, 681.000000) (0.966667, 334.000000) (1.000000, 331.000000) (0.900000, 410.000000) (0.900000, 331.000000) (0.894792, 419.000000) (0.900000, 416.000000) (0.900000, 419.000000) (0.900000, 407.000000) (0.900000, 410.000000) (0.900000, 410.000000) (0.816667, 413.000000) (0.928571, 410.000000) (1.000000, 334.000000) (1.000000, 331.000000) (1.000000, 331.000000) (1.000000, 331.000000) (0.966667, 334.000000) (0.842857, 334.000000) (0.900000, 331.000000) (1.000000, 331.000000) (1.000000, 331.000000) (0.866667, 334.000000) (1.000000, 404.000000) (0.892857, 410.000000) (0.915584, 410.000000) (1.000000, 404.000000) (1.000000, 404.000000) (0.908163, 410.000000) (1.000000, 325.000000) (1.000000, 340.000000) (1.000000, 340.000000) (0.915584, 410.000000) (1.000000, 404.000000) (0.900000, 331.000000) (0.928571, 411.000000) (0.900000, 424.000000) (1.000000, 418.000000) (0.626389, 372.000000) (1.000000, 419.000000) (1.000000, 416.000000) (1.000000, 419.000000) (1.000000, 424.000000) (1.000000, 406.000000) (1.000000, 419.000000) (1.000000, 419.000000) (1.000000, 419.000000) (1.000000, 345.000000) (1.000000, 333.000000) (1.000000, 348.000000) (1.000000, 336.000000) (1.000000, 342.000000) (1.000000, 339.000000) (1.000000, 354.000000) (1.000000, 422.000000) (1.000000, 419.000000) (1.000000, 419.000000) (1.000000, 416.000000) (1.000000, 413.000000) (1.000000, 410.000000) (1.000000, 413.000000) (1.000000, 410.000000) (1.000000, 419.000000) (1.000000, 416.000000) (1.000000, 419.000000) (0.900000, 419.000000) (0.894048, 419.000000) (1.000000, 416.000000) (1.000000, 419.000000) (1.000000, 419.000000) (0.895370, 419.000000) (0.900000, 419.000000)}

\drefset{/codesize/by-precision/base+flow/TerminateTask/window}{(0.620000, 372.000000) (0.680000, 696.000000) (0.740000, 512.000000) (0.760000, 512.000000) (0.780000, 331.000000) (0.820000, 413.000000) (0.840000, 332.500000) (0.860000, 334.000000) (0.880000, 330.181818) (0.900000, 421.863636) (0.920000, 515.125000) (0.960000, 405.800000) (1.000000, 373.728395)}

\drefset{/codesize/by-precision/base+mpu+enc/ActivateTask}{(1.000000, 1201.000000) (0.900000, 1201.000000) (0.866667, 855.000000) (0.966667, 855.000000) (0.736111, 855.000000) (1.000000, 855.000000) (1.000000, 947.000000) (1.000000, 947.000000) (0.875000, 855.000000) (0.875000, 855.000000) (1.000000, 875.000000) (1.000000, 875.000000) (0.916667, 1201.000000) (0.916667, 1201.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (0.875000, 855.000000) (1.000000, 855.000000) (0.875000, 855.000000) (1.000000, 1028.000000) (1.000000, 1028.000000) (0.893229, 2301.000000) (0.893229, 2301.000000) (0.769717, 2301.000000) (0.893229, 2301.000000) (0.735863, 2301.000000) (0.735863, 2301.000000) (0.769717, 2301.000000) (0.866667, 855.000000) (1.000000, 1201.000000) (0.816667, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (0.816667, 1201.000000) (1.000000, 855.000000) (0.866667, 855.000000) (0.842857, 855.000000) (1.000000, 855.000000) (0.766667, 855.000000) (1.000000, 855.000000) (1.000000, 855.000000) (1.000000, 1221.000000) (1.000000, 1028.000000) (0.895833, 1028.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 875.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (0.900000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (1.000000, 1201.000000) (0.900000, 1201.000000) (0.900000, 1201.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/ActivateTask/window}{(0.740000, 1819.000000) (0.760000, 1819.000000) (0.820000, 1201.000000) (0.840000, 855.000000) (0.860000, 855.000000) (0.880000, 855.000000) (0.900000, 1485.272727) (0.920000, 1201.000000) (0.960000, 855.000000) (1.000000, 1046.326087)}

\drefset{/codesize/by-precision/base+mpu+enc/ChainTask}{(0.875000, 930.000000) (1.000000, 930.000000) (1.000000, 1276.000000) (1.000000, 930.000000) (0.875000, 930.000000) (1.000000, 930.000000) (1.000000, 930.000000) (1.000000, 930.000000) (1.000000, 1103.000000) (0.769717, 2376.000000) (1.000000, 1276.000000) (0.900000, 930.000000) (1.000000, 930.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (0.866667, 930.000000) (1.000000, 930.000000) (0.795833, 1103.000000) (0.979167, 1103.000000) (1.000000, 1276.000000) (1.000000, 1276.000000) (0.894048, 1276.000000) (0.895370, 1276.000000) (1.000000, 1276.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/ChainTask/window}{(0.760000, 2376.000000) (0.800000, 1103.000000) (0.860000, 930.000000) (0.880000, 930.000000) (0.900000, 1160.666667) (0.980000, 1103.000000) (1.000000, 1113.812500)}

\drefset{/codesize/by-precision/base+mpu+enc/GetResource}{(0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.769717, 98.000000) (0.924479, 98.000000) (0.769717, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (1.000000, 98.000000) (0.900000, 98.000000) (0.900000, 98.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/GetResource/window}{(0.760000, 98.000000) (0.900000, 98.000000) (0.920000, 98.000000) (1.000000, 98.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/ReleaseResource}{(0.900000, 1102.000000) (0.916667, 1102.000000) (1.000000, 1102.000000) (0.928571, 1102.000000) (0.893229, 2202.000000) (0.769717, 2202.000000) (0.707217, 2202.000000) (0.900000, 1102.000000) (0.900000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (1.000000, 1102.000000) (0.900000, 1102.000000) (1.000000, 1102.000000) (0.900000, 1102.000000) (0.900000, 1102.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/ReleaseResource/window}{(0.700000, 2202.000000) (0.760000, 2202.000000) (0.900000, 1259.142857) (0.920000, 1102.000000) (1.000000, 1102.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/SetRelAlarm}{(1.000000, 318.000000) (0.772222, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.769841, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.968750, 318.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/SetRelAlarm/window}{(0.760000, 318.000000) (0.780000, 318.000000) (0.960000, 318.000000) (1.000000, 318.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/TerminateTask}{(0.888889, 840.000000) (1.000000, 840.000000) (0.820635, 1186.000000) (1.000000, 1186.000000) (0.900000, 1186.000000) (1.000000, 840.000000) (0.966667, 840.000000) (0.966667, 840.000000) (0.736111, 840.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (1.000000, 1000.000000) (0.883333, 840.000000) (0.772222, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.880952, 840.000000) (0.769841, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.875000, 840.000000) (1.000000, 840.000000) (0.769841, 840.000000) (0.880952, 840.000000) (1.000000, 841.000000) (1.000000, 860.000000) (1.000000, 860.000000) (0.904762, 667.000000) (1.000000, 667.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (0.888889, 840.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.875000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.888889, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.888889, 840.000000) (0.833333, 840.000000) (0.866071, 840.000000) (0.875000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.888889, 840.000000) (1.000000, 1186.000000) (0.918367, 1186.000000) (0.908163, 1186.000000) (1.000000, 1186.000000) (1.000000, 1013.000000) (1.000000, 1013.000000) (1.000000, 1013.000000) (1.000000, 840.000000) (0.769717, 2286.000000) (0.968750, 2286.000000) (0.675967, 2286.000000) (0.735863, 2286.000000) (0.924479, 2286.000000) (0.906250, 2267.000000) (0.924479, 2286.000000) (0.769717, 2286.000000) (0.924479, 2286.000000) (0.893229, 2267.000000) (1.000000, 840.000000) (0.966667, 840.000000) (0.900000, 1186.000000) (0.900000, 840.000000) (0.900000, 1186.000000) (0.894792, 1186.000000) (0.900000, 1186.000000) (0.900000, 1186.000000) (0.816667, 1186.000000) (0.900000, 1186.000000) (0.900000, 1186.000000) (0.928571, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.966667, 840.000000) (0.842857, 840.000000) (1.000000, 840.000000) (0.900000, 840.000000) (1.000000, 840.000000) (0.866667, 840.000000) (0.892857, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (0.915584, 1186.000000) (0.908163, 1186.000000) (1.000000, 1186.000000) (1.000000, 840.000000) (1.000000, 840.000000) (1.000000, 840.000000) (0.915584, 1186.000000) (1.000000, 1186.000000) (0.900000, 840.000000) (0.900000, 1206.000000) (1.000000, 1206.000000) (0.928571, 1187.000000) (0.626389, 1013.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 841.000000) (1.000000, 860.000000) (1.000000, 841.000000) (1.000000, 860.000000) (1.000000, 860.000000) (1.000000, 860.000000) (1.000000, 841.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (0.894048, 1186.000000) (0.900000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (1.000000, 1186.000000) (0.900000, 1186.000000) (0.895370, 1186.000000)}

\drefset{/codesize/by-precision/base+mpu+enc/TerminateTask/window}{(0.620000, 1013.000000) (0.680000, 2286.000000) (0.740000, 1563.000000) (0.760000, 1563.000000) (0.780000, 840.000000) (0.820000, 1186.000000) (0.840000, 840.000000) (0.860000, 840.000000) (0.880000, 840.000000) (0.900000, 1214.409091) (0.920000, 1598.625000) (0.960000, 1129.200000) (1.000000, 997.209877)}

\drefset{/codesize/by-precision/base+mpu/ActivateTask}{(0.900000, 345.000000) (1.000000, 345.000000) (0.866667, 266.000000) (0.966667, 266.000000) (0.736111, 266.000000) (1.000000, 266.000000) (1.000000, 390.000000) (1.000000, 390.000000) (0.875000, 266.000000) (0.875000, 266.000000) (1.000000, 280.000000) (1.000000, 280.000000) (0.916667, 345.000000) (0.916667, 345.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (0.875000, 266.000000) (0.875000, 266.000000) (1.000000, 307.000000) (1.000000, 307.000000) (0.893229, 617.000000) (0.735863, 617.000000) (0.769717, 617.000000) (0.769717, 617.000000) (0.893229, 617.000000) (0.735863, 617.000000) (0.893229, 617.000000) (0.866667, 266.000000) (1.000000, 345.000000) (0.900000, 345.000000) (0.816667, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (0.816667, 345.000000) (0.900000, 345.000000) (1.000000, 266.000000) (0.866667, 266.000000) (1.000000, 266.000000) (0.842857, 266.000000) (0.766667, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 359.000000) (0.895833, 307.000000) (1.000000, 307.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000)}

\drefset{/codesize/by-precision/base+mpu/ActivateTask/window}{(0.740000, 500.000000) (0.760000, 500.000000) (0.820000, 345.000000) (0.840000, 266.000000) (0.860000, 266.000000) (0.880000, 266.000000) (0.900000, 415.727273) (0.920000, 345.000000) (0.960000, 266.000000) (1.000000, 315.695652)}

\drefset{/codesize/by-precision/base+mpu/ChainTask}{(0.875000, 308.000000) (1.000000, 308.000000) (1.000000, 387.000000) (1.000000, 308.000000) (0.875000, 308.000000) (1.000000, 308.000000) (1.000000, 308.000000) (1.000000, 308.000000) (1.000000, 349.000000) (0.769717, 659.000000) (1.000000, 387.000000) (0.900000, 308.000000) (1.000000, 308.000000) (1.000000, 387.000000) (1.000000, 387.000000) (1.000000, 387.000000) (0.866667, 308.000000) (1.000000, 308.000000) (0.795833, 349.000000) (0.979167, 349.000000) (1.000000, 387.000000) (1.000000, 387.000000) (0.894048, 387.000000) (0.895370, 387.000000) (1.000000, 387.000000)}

\drefset{/codesize/by-precision/base+mpu/ChainTask/window}{(0.760000, 659.000000) (0.800000, 349.000000) (0.860000, 308.000000) (0.880000, 308.000000) (0.900000, 360.666667) (0.980000, 349.000000) (1.000000, 350.062500)}

\drefset{/codesize/by-precision/base+mpu/GetResource}{(0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.924479, 62.000000) (0.769717, 62.000000) (0.769717, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (0.900000, 62.000000)}

\drefset{/codesize/by-precision/base+mpu/GetResource/window}{(0.760000, 62.000000) (0.900000, 62.000000) (0.920000, 62.000000) (1.000000, 62.000000)}

\drefset{/codesize/by-precision/base+mpu/ReleaseResource}{(0.900000, 323.000000) (0.916667, 318.000000) (1.000000, 318.000000) (0.928571, 318.000000) (0.769717, 601.000000) (0.893229, 601.000000) (0.707217, 601.000000) (0.900000, 323.000000) (0.900000, 323.000000) (1.000000, 323.000000) (1.000000, 318.000000) (1.000000, 318.000000) (1.000000, 323.000000) (1.000000, 323.000000) (1.000000, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.900000, 323.000000) (1.000000, 318.000000) (0.900000, 323.000000) (0.900000, 323.000000)}

\drefset{/codesize/by-precision/base+mpu/ReleaseResource/window}{(0.700000, 601.000000) (0.760000, 601.000000) (0.900000, 362.714286) (0.920000, 318.000000) (1.000000, 319.500000)}

\drefset{/codesize/by-precision/base+mpu/SetRelAlarm}{(0.772222, 115.000000) (1.000000, 118.000000) (1.000000, 118.000000) (1.000000, 115.000000) (0.769841, 115.000000) (1.000000, 115.000000) (1.000000, 115.000000) (0.968750, 118.000000)}

\drefset{/codesize/by-precision/base+mpu/SetRelAlarm/window}{(0.760000, 115.000000) (0.780000, 115.000000) (0.960000, 118.000000) (1.000000, 116.200000)}

\drefset{/codesize/by-precision/base+mpu/TerminateTask}{(1.000000, 292.000000) (0.888889, 292.000000) (0.820635, 371.000000) (1.000000, 371.000000) (0.900000, 371.000000) (0.966667, 292.000000) (0.966667, 292.000000) (1.000000, 292.000000) (0.736111, 292.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 292.000000) (0.883333, 292.000000) (0.772222, 292.000000) (1.000000, 292.000000) (0.880952, 292.000000) (0.769841, 292.000000) (1.000000, 292.000000) (0.875000, 292.000000) (1.000000, 292.000000) (0.769841, 292.000000) (0.880952, 292.000000) (1.000000, 292.000000) (1.000000, 294.000000) (1.000000, 306.000000) (1.000000, 306.000000) (0.904762, 252.000000) (1.000000, 252.000000) (1.000000, 371.000000) (0.888889, 292.000000) (1.000000, 292.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.875000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.888889, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.888889, 292.000000) (0.833333, 292.000000) (0.875000, 292.000000) (0.866071, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.888889, 292.000000) (1.000000, 371.000000) (0.918367, 371.000000) (0.908163, 371.000000) (1.000000, 371.000000) (1.000000, 333.000000) (1.000000, 333.000000) (1.000000, 333.000000) (1.000000, 292.000000) (0.924479, 643.000000) (0.675967, 643.000000) (0.769717, 643.000000) (0.735863, 643.000000) (0.769717, 643.000000) (0.893229, 636.000000) (0.924479, 643.000000) (0.968750, 643.000000) (0.924479, 643.000000) (0.906250, 636.000000) (1.000000, 292.000000) (0.966667, 292.000000) (0.900000, 371.000000) (0.900000, 292.000000) (0.900000, 371.000000) (0.894792, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.816667, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.928571, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.966667, 292.000000) (1.000000, 292.000000) (0.842857, 292.000000) (0.900000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.866667, 292.000000) (0.892857, 371.000000) (1.000000, 371.000000) (0.915584, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (0.908163, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.915584, 371.000000) (1.000000, 371.000000) (0.900000, 292.000000) (0.900000, 385.000000) (1.000000, 385.000000) (0.928571, 372.000000) (0.626389, 333.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 294.000000) (1.000000, 306.000000) (1.000000, 306.000000) (1.000000, 294.000000) (1.000000, 294.000000) (1.000000, 306.000000) (1.000000, 306.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (0.894048, 371.000000) (0.900000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (0.900000, 371.000000) (0.895370, 371.000000)}

\drefset{/codesize/by-precision/base+mpu/TerminateTask/window}{(0.620000, 333.000000) (0.680000, 643.000000) (0.740000, 467.500000) (0.760000, 467.500000) (0.780000, 292.000000) (0.820000, 371.000000) (0.840000, 292.000000) (0.860000, 292.000000) (0.880000, 292.000000) (0.900000, 379.545455) (0.920000, 473.125000) (0.960000, 362.200000) (1.000000, 332.419753)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ActivateTask}{(1.000000, 343.000000) (0.900000, 284.000000) (0.866667, 175.000000) (0.966667, 201.000000) (0.736111, 145.000000) (1.000000, 211.000000) (1.000000, 226.000000) (1.000000, 212.000000) (0.875000, 199.000000) (0.875000, 194.000000) (1.000000, 212.000000) (1.000000, 212.000000) (0.916667, 327.000000) (0.916667, 328.000000) (1.000000, 197.000000) (1.000000, 197.000000) (1.000000, 197.000000) (1.000000, 212.000000) (1.000000, 226.000000) (1.000000, 206.000000) (1.000000, 197.000000) (0.875000, 190.000000) (0.875000, 190.000000) (1.000000, 258.000000) (1.000000, 309.000000) (0.769717, 401.000000) (0.735863, 350.000000) (0.893229, 569.000000) (0.769717, 401.000000) (0.893229, 566.000000) (0.735863, 353.000000) (0.893229, 569.000000) (0.866667, 169.000000) (1.000000, 352.000000) (0.816667, 117.000000) (1.000000, 363.000000) (0.900000, 255.000000) (1.000000, 352.000000) (0.816667, 231.000000) (0.900000, 249.000000) (1.000000, 220.000000) (0.866667, 169.000000) (0.842857, 166.000000) (1.000000, 220.000000) (0.766667, 148.000000) (1.000000, 212.000000) (1.000000, 246.000000) (1.000000, 352.000000) (0.895833, 211.000000) (1.000000, 289.000000) (1.000000, 344.000000) (1.000000, 363.000000) (1.000000, 363.000000) (1.000000, 349.000000) (1.000000, 349.000000) (1.000000, 363.000000) (1.000000, 206.000000) (1.000000, 206.000000) (1.000000, 212.000000) (1.000000, 212.000000) (1.000000, 349.000000) (1.000000, 363.000000) (1.000000, 349.000000) (1.000000, 338.000000) (1.000000, 338.000000) (1.000000, 363.000000) (1.000000, 344.000000) (0.900000, 301.000000) (1.000000, 361.000000) (0.900000, 301.000000) (1.000000, 344.000000) (1.000000, 337.000000) (1.000000, 363.000000) (1.000000, 363.000000) (0.900000, 301.000000) (0.900000, 301.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ActivateTask/window}{(0.740000, 282.666667) (0.760000, 316.666667) (0.820000, 174.000000) (0.840000, 166.000000) (0.860000, 171.000000) (0.880000, 193.250000) (0.900000, 355.181818) (0.920000, 327.500000) (0.960000, 201.000000) (1.000000, 286.956522)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ChainTask}{(1.000000, 255.000000) (0.875000, 207.000000) (1.000000, 369.000000) (1.000000, 261.000000) (0.875000, 216.000000) (1.000000, 258.000000) (1.000000, 261.000000) (1.000000, 261.000000) (1.000000, 321.000000) (0.769717, 432.000000) (1.000000, 363.000000) (0.900000, 216.000000) (1.000000, 261.000000) (1.000000, 372.000000) (1.000000, 366.000000) (1.000000, 369.000000) (0.866667, 191.000000) (1.000000, 261.000000) (0.795833, 317.000000) (0.979167, 277.000000) (1.000000, 380.000000) (1.000000, 372.000000) (0.894048, 372.000000) (0.895370, 319.000000) (1.000000, 372.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ChainTask/window}{(0.760000, 432.000000) (0.800000, 317.000000) (0.860000, 191.000000) (0.880000, 211.500000) (0.900000, 302.333333) (0.980000, 277.000000) (1.000000, 318.875000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/GetResource}{(0.900000, 291.000000) (1.000000, 351.000000) (1.000000, 356.000000) (1.000000, 345.000000) (0.924479, 601.000000) (0.769717, 414.000000) (0.769717, 414.000000) (0.900000, 297.000000) (1.000000, 354.000000) (1.000000, 356.000000) (1.000000, 356.000000) (1.000000, 356.000000) (1.000000, 356.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 351.000000) (0.900000, 297.000000) (1.000000, 356.000000) (0.900000, 297.000000) (0.900000, 297.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/GetResource/window}{(0.760000, 414.000000) (0.900000, 295.800000) (0.920000, 601.000000) (1.000000, 352.250000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ReleaseResource}{(0.900000, 295.000000) (1.000000, 358.000000) (0.916667, 377.000000) (0.928571, 365.000000) (0.769717, 411.000000) (0.707217, 421.000000) (0.893229, 609.000000) (0.900000, 301.000000) (0.900000, 304.000000) (1.000000, 351.000000) (1.000000, 358.000000) (1.000000, 358.000000) (1.000000, 358.000000) (1.000000, 358.000000) (1.000000, 352.000000) (1.000000, 352.000000) (1.000000, 358.000000) (0.900000, 301.000000) (1.000000, 358.000000) (0.900000, 301.000000) (0.900000, 301.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/ReleaseResource/window}{(0.700000, 421.000000) (0.760000, 411.000000) (0.900000, 344.571429) (0.920000, 371.000000) (1.000000, 356.100000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/SetRelAlarm}{(0.772222, 176.000000) (1.000000, 290.000000) (1.000000, 290.000000) (1.000000, 287.000000) (0.769841, 179.000000) (1.000000, 287.000000) (1.000000, 287.000000) (0.968750, 703.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/SetRelAlarm/window}{(0.760000, 179.000000) (0.780000, 176.000000) (0.960000, 703.000000) (1.000000, 288.200000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/TerminateTask}{(1.000000, 204.000000) (0.888889, 266.000000) (0.820635, 355.000000) (0.900000, 374.000000) (1.000000, 342.000000) (1.000000, 216.000000) (0.966667, 211.000000) (0.966667, 211.000000) (0.736111, 299.000000) (1.000000, 209.000000) (1.000000, 236.000000) (1.000000, 236.000000) (1.000000, 204.000000) (0.772222, 267.000000) (0.883333, 260.000000) (0.769841, 267.000000) (0.880952, 260.000000) (1.000000, 204.000000) (0.875000, 298.000000) (1.000000, 215.000000) (1.000000, 251.000000) (0.880952, 260.000000) (1.000000, 204.000000) (0.769841, 267.000000) (1.000000, 209.000000) (1.000000, 236.000000) (1.000000, 236.000000) (1.000000, 163.000000) (0.904762, 212.000000) (1.000000, 347.000000) (1.000000, 209.000000) (0.888889, 266.000000) (1.000000, 368.000000) (1.000000, 351.000000) (1.000000, 365.000000) (1.000000, 215.000000) (1.000000, 230.000000) (1.000000, 212.000000) (0.875000, 298.000000) (1.000000, 209.000000) (0.888889, 266.000000) (1.000000, 209.000000) (1.000000, 236.000000) (1.000000, 236.000000) (1.000000, 230.000000) (1.000000, 218.000000) (0.833333, 325.000000) (0.888889, 266.000000) (0.866071, 209.000000) (1.000000, 212.000000) (0.875000, 298.000000) (0.888889, 266.000000) (1.000000, 209.000000) (0.918367, 374.000000) (1.000000, 336.000000) (0.908163, 374.000000) (1.000000, 336.000000) (1.000000, 314.000000) (1.000000, 299.000000) (1.000000, 314.000000) (1.000000, 215.000000) (0.769717, 738.000000) (0.924479, 615.000000) (0.675967, 461.000000) (0.735863, 477.000000) (0.968750, 740.000000) (0.769717, 431.000000) (0.906250, 783.000000) (0.924479, 745.000000) (0.893229, 622.000000) (0.924479, 615.000000) (0.966667, 205.000000) (1.000000, 210.000000) (0.900000, 374.000000) (0.900000, 295.000000) (0.894792, 314.000000) (0.900000, 311.000000) (0.900000, 383.000000) (0.816667, 407.000000) (0.900000, 371.000000) (0.900000, 305.000000) (0.900000, 305.000000) (0.928571, 403.000000) (1.000000, 230.000000) (1.000000, 215.000000) (1.000000, 215.000000) (0.966667, 205.000000) (1.000000, 210.000000) (0.900000, 325.000000) (0.842857, 269.000000) (1.000000, 210.000000) (1.000000, 210.000000) (0.866667, 299.000000) (1.000000, 336.000000) (0.892857, 374.000000) (0.915584, 374.000000) (1.000000, 336.000000) (0.908163, 374.000000) (1.000000, 336.000000) (1.000000, 260.000000) (1.000000, 209.000000) (1.000000, 260.000000) (0.915584, 374.000000) (1.000000, 336.000000) (0.900000, 295.000000) (1.000000, 336.000000) (0.900000, 374.000000) (0.928571, 419.000000) (0.626389, 286.000000) (1.000000, 348.000000) (1.000000, 368.000000) (1.000000, 368.000000) (1.000000, 368.000000) (1.000000, 373.000000) (1.000000, 338.000000) (1.000000, 368.000000) (1.000000, 368.000000) (1.000000, 227.000000) (1.000000, 227.000000) (1.000000, 218.000000) (1.000000, 230.000000) (1.000000, 209.000000) (1.000000, 236.000000) (1.000000, 236.000000) (1.000000, 371.000000) (1.000000, 368.000000) (1.000000, 368.000000) (1.000000, 353.000000) (1.000000, 342.000000) (1.000000, 362.000000) (1.000000, 359.000000) (1.000000, 345.000000) (1.000000, 348.000000) (1.000000, 368.000000) (1.000000, 368.000000) (0.900000, 383.000000) (0.894048, 314.000000) (1.000000, 348.000000) (1.000000, 368.000000) (1.000000, 368.000000) (0.895370, 314.000000) (0.900000, 383.000000)}

\drefset{/codesize/by-precision/base+opt+ass+flow/TerminateTask/window}{(0.620000, 286.000000) (0.680000, 461.000000) (0.740000, 388.000000) (0.760000, 425.750000) (0.780000, 267.000000) (0.820000, 381.000000) (0.840000, 297.000000) (0.860000, 254.000000) (0.880000, 273.090909) (0.900000, 370.863636) (0.920000, 489.875000) (0.960000, 314.400000) (1.000000, 279.777778)}

\drefset{/codesize/by-precision/base+opt/ActivateTask}{(1.000000, 69.000000) (0.900000, 55.000000) (0.866667, 64.000000) (0.966667, 69.000000) (0.736111, 64.000000) (1.000000, 69.000000) (1.000000, 168.000000) (1.000000, 182.000000) (0.875000, 69.000000) (0.875000, 64.000000) (1.000000, 55.000000) (1.000000, 55.000000) (0.916667, 64.000000) (0.916667, 64.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 55.000000) (1.000000, 55.000000) (0.875000, 69.000000) (0.875000, 69.000000) (1.000000, 55.000000) (1.000000, 69.000000) (0.769717, 55.000000) (0.893229, 55.000000) (0.769717, 55.000000) (0.893229, 55.000000) (0.735863, 55.000000) (0.893229, 55.000000) (0.735863, 55.000000) (0.866667, 64.000000) (1.000000, 69.000000) (0.816667, 55.000000) (1.000000, 69.000000) (0.900000, 55.000000) (1.000000, 69.000000) (0.816667, 55.000000) (0.900000, 55.000000) (1.000000, 69.000000) (0.866667, 64.000000) (0.842857, 64.000000) (1.000000, 69.000000) (0.766667, 64.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (0.895833, 69.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 55.000000) (0.900000, 69.000000) (1.000000, 69.000000) (0.900000, 69.000000) (1.000000, 48.000000) (1.000000, 55.000000) (1.000000, 69.000000) (1.000000, 69.000000) (0.900000, 69.000000) (0.900000, 69.000000)}

\drefset{/codesize/by-precision/base+opt/ActivateTask/window}{(0.740000, 58.000000) (0.760000, 58.000000) (0.820000, 55.000000) (0.840000, 64.000000) (0.860000, 64.000000) (0.880000, 67.750000) (0.900000, 61.363636) (0.920000, 64.000000) (0.960000, 69.000000) (1.000000, 66.152174)}

\drefset{/codesize/by-precision/base+opt/ChainTask}{(1.000000, 86.000000) (0.875000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.875000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.769717, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.866667, 86.000000) (1.000000, 86.000000) (0.795833, 196.000000) (0.979167, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.894048, 142.000000) (0.895370, 89.000000) (1.000000, 86.000000)}

\drefset{/codesize/by-precision/base+opt/ChainTask/window}{(0.760000, 86.000000) (0.800000, 196.000000) (0.860000, 86.000000) (0.880000, 86.000000) (0.900000, 105.666667) (0.980000, 86.000000) (1.000000, 86.000000)}

\drefset{/codesize/by-precision/base+opt/GetResource}{(0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.769717, 62.000000) (0.924479, 62.000000) (0.769717, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (0.900000, 62.000000)}

\drefset{/codesize/by-precision/base+opt/GetResource/window}{(0.760000, 62.000000) (0.900000, 62.000000) (0.920000, 62.000000) (1.000000, 62.000000)}

\drefset{/codesize/by-precision/base+opt/ReleaseResource}{(0.900000, 69.000000) (1.000000, 69.000000) (0.916667, 110.000000) (0.928571, 110.000000) (0.893229, 101.000000) (0.769717, 62.000000) (0.707217, 119.000000) (0.900000, 69.000000) (0.900000, 69.000000) (1.000000, 62.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (1.000000, 69.000000) (0.900000, 69.000000) (1.000000, 69.000000) (0.900000, 69.000000) (0.900000, 69.000000)}

\drefset{/codesize/by-precision/base+opt/ReleaseResource/window}{(0.700000, 119.000000) (0.760000, 62.000000) (0.900000, 73.571429) (0.920000, 110.000000) (1.000000, 68.300000)}

\drefset{/codesize/by-precision/base+opt/SetRelAlarm}{(0.772222, 115.000000) (1.000000, 118.000000) (1.000000, 115.000000) (0.769841, 115.000000) (1.000000, 118.000000) (1.000000, 115.000000) (1.000000, 115.000000) (0.968750, 118.000000)}

\drefset{/codesize/by-precision/base+opt/SetRelAlarm/window}{(0.760000, 115.000000) (0.780000, 115.000000) (0.960000, 118.000000) (1.000000, 116.200000)}

\drefset{/codesize/by-precision/base+opt/TerminateTask}{(1.000000, 62.000000) (0.888889, 148.000000) (0.820635, 180.000000) (0.900000, 148.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.966667, 79.000000) (0.966667, 79.000000) (0.736111, 203.000000) (1.000000, 192.000000) (1.000000, 192.000000) (1.000000, 180.000000) (0.772222, 203.000000) (1.000000, 62.000000) (0.883333, 148.000000) (0.880952, 148.000000) (0.769841, 203.000000) (1.000000, 62.000000) (0.875000, 148.000000) (1.000000, 79.000000) (1.000000, 67.000000) (0.880952, 148.000000) (1.000000, 62.000000) (0.769841, 203.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (0.904762, 148.000000) (1.000000, 67.000000) (0.888889, 148.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 79.000000) (0.875000, 148.000000) (1.000000, 67.000000) (1.000000, 67.000000) (0.888889, 148.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 79.000000) (0.833333, 203.000000) (0.888889, 148.000000) (0.866071, 79.000000) (1.000000, 67.000000) (0.875000, 148.000000) (0.888889, 148.000000) (1.000000, 67.000000) (0.918367, 148.000000) (1.000000, 62.000000) (0.908163, 148.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 67.000000) (0.924479, 79.000000) (0.675967, 180.000000) (0.735863, 180.000000) (0.906250, 246.000000) (0.968750, 162.000000) (0.769717, 392.000000) (0.924479, 79.000000) (0.769717, 79.000000) (0.893229, 163.000000) (0.924479, 217.000000) (0.966667, 79.000000) (1.000000, 62.000000) (0.900000, 148.000000) (0.900000, 148.000000) (0.894792, 79.000000) (0.900000, 148.000000) (0.900000, 79.000000) (0.900000, 79.000000) (0.900000, 148.000000) (0.900000, 79.000000) (0.816667, 203.000000) (0.928571, 148.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 62.000000) (0.966667, 79.000000) (0.900000, 180.000000) (0.842857, 148.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.866667, 180.000000) (0.892857, 148.000000) (1.000000, 62.000000) (0.915584, 148.000000) (1.000000, 62.000000) (0.908163, 148.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (0.915584, 148.000000) (1.000000, 62.000000) (0.900000, 148.000000) (1.000000, 62.000000) (0.928571, 163.000000) (0.900000, 148.000000) (0.626389, 222.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 67.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 79.000000) (0.900000, 148.000000) (0.894048, 79.000000) (1.000000, 79.000000) (1.000000, 62.000000) (1.000000, 79.000000) (0.895370, 79.000000) (0.900000, 148.000000)}

\drefset{/codesize/by-precision/base+opt/TerminateTask/window}{(0.620000, 222.000000) (0.680000, 180.000000) (0.740000, 191.500000) (0.760000, 219.250000) (0.780000, 203.000000) (0.820000, 191.500000) (0.840000, 175.500000) (0.860000, 129.500000) (0.880000, 148.000000) (0.900000, 135.772727) (0.920000, 141.250000) (0.960000, 95.600000) (1.000000, 75.037037)}

\drefset{/codesize/by-precision/base/ActivateTask}{(1.000000, 345.000000) (0.900000, 345.000000) (0.966667, 266.000000) (0.866667, 266.000000) (0.736111, 266.000000) (1.000000, 266.000000) (1.000000, 390.000000) (1.000000, 390.000000) (0.875000, 266.000000) (0.875000, 266.000000) (1.000000, 280.000000) (1.000000, 280.000000) (0.916667, 345.000000) (0.916667, 345.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (0.875000, 266.000000) (0.875000, 266.000000) (1.000000, 307.000000) (1.000000, 307.000000) (0.769717, 617.000000) (0.769717, 617.000000) (0.893229, 617.000000) (0.893229, 617.000000) (0.893229, 617.000000) (0.735863, 617.000000) (0.735863, 617.000000) (0.866667, 266.000000) (1.000000, 345.000000) (0.816667, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (0.816667, 345.000000) (0.900000, 345.000000) (1.000000, 266.000000) (0.866667, 266.000000) (0.842857, 266.000000) (1.000000, 266.000000) (0.766667, 266.000000) (1.000000, 266.000000) (1.000000, 266.000000) (1.000000, 359.000000) (1.000000, 307.000000) (0.895833, 307.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 280.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (1.000000, 345.000000) (0.900000, 345.000000) (0.900000, 345.000000)}

\drefset{/codesize/by-precision/base/ActivateTask/window}{(0.740000, 500.000000) (0.760000, 500.000000) (0.820000, 345.000000) (0.840000, 266.000000) (0.860000, 266.000000) (0.880000, 266.000000) (0.900000, 415.727273) (0.920000, 345.000000) (0.960000, 266.000000) (1.000000, 315.695652)}

\drefset{/codesize/by-precision/base/ChainTask}{(0.875000, 308.000000) (1.000000, 308.000000) (1.000000, 387.000000) (1.000000, 308.000000) (0.875000, 308.000000) (1.000000, 308.000000) (1.000000, 308.000000) (1.000000, 308.000000) (1.000000, 349.000000) (0.769717, 659.000000) (1.000000, 387.000000) (0.900000, 308.000000) (1.000000, 308.000000) (1.000000, 387.000000) (1.000000, 387.000000) (1.000000, 387.000000) (0.866667, 308.000000) (1.000000, 308.000000) (0.795833, 349.000000) (0.979167, 349.000000) (1.000000, 387.000000) (1.000000, 387.000000) (0.894048, 387.000000) (0.895370, 387.000000) (1.000000, 387.000000)}

\drefset{/codesize/by-precision/base/ChainTask/window}{(0.760000, 659.000000) (0.800000, 349.000000) (0.860000, 308.000000) (0.880000, 308.000000) (0.900000, 360.666667) (0.980000, 349.000000) (1.000000, 350.062500)}

\drefset{/codesize/by-precision/base/GetResource}{(0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.924479, 62.000000) (0.769717, 62.000000) (0.769717, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (1.000000, 62.000000) (0.900000, 62.000000) (0.900000, 62.000000)}

\drefset{/codesize/by-precision/base/GetResource/window}{(0.760000, 62.000000) (0.900000, 62.000000) (0.920000, 62.000000) (1.000000, 62.000000)}

\drefset{/codesize/by-precision/base/ReleaseResource}{(0.900000, 323.000000) (1.000000, 318.000000) (0.916667, 318.000000) (0.928571, 318.000000) (0.769717, 601.000000) (0.893229, 601.000000) (0.707217, 601.000000) (0.900000, 323.000000) (0.900000, 323.000000) (1.000000, 318.000000) (1.000000, 323.000000) (1.000000, 318.000000) (1.000000, 323.000000) (1.000000, 323.000000) (1.000000, 318.000000) (1.000000, 318.000000) (1.000000, 318.000000) (0.900000, 323.000000) (1.000000, 318.000000) (0.900000, 323.000000) (0.900000, 323.000000)}

\drefset{/codesize/by-precision/base/ReleaseResource/window}{(0.700000, 601.000000) (0.760000, 601.000000) (0.900000, 362.714286) (0.920000, 318.000000) (1.000000, 319.500000)}

\drefset{/codesize/by-precision/base/SetRelAlarm}{(0.772222, 115.000000) (1.000000, 118.000000) (1.000000, 115.000000) (0.769841, 115.000000) (1.000000, 118.000000) (1.000000, 115.000000) (1.000000, 115.000000) (0.968750, 118.000000)}

\drefset{/codesize/by-precision/base/SetRelAlarm/window}{(0.760000, 115.000000) (0.780000, 115.000000) (0.960000, 118.000000) (1.000000, 116.200000)}

\drefset{/codesize/by-precision/base/TerminateTask}{(1.000000, 292.000000) (0.888889, 292.000000) (0.820635, 371.000000) (0.900000, 371.000000) (1.000000, 371.000000) (1.000000, 292.000000) (0.966667, 292.000000) (0.966667, 292.000000) (0.736111, 292.000000) (1.000000, 425.000000) (1.000000, 425.000000) (1.000000, 425.000000) (0.772222, 292.000000) (0.883333, 292.000000) (1.000000, 292.000000) (0.769841, 292.000000) (0.880952, 292.000000) (1.000000, 292.000000) (0.875000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.880952, 292.000000) (0.769841, 292.000000) (1.000000, 306.000000) (1.000000, 306.000000) (1.000000, 294.000000) (0.904762, 252.000000) (1.000000, 252.000000) (1.000000, 371.000000) (1.000000, 292.000000) (0.888889, 292.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.875000, 292.000000) (0.888889, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.833333, 292.000000) (0.888889, 292.000000) (0.866071, 292.000000) (1.000000, 292.000000) (0.875000, 292.000000) (0.888889, 292.000000) (1.000000, 292.000000) (0.918367, 371.000000) (1.000000, 371.000000) (0.908163, 371.000000) (1.000000, 371.000000) (1.000000, 333.000000) (1.000000, 333.000000) (1.000000, 333.000000) (1.000000, 292.000000) (0.769717, 643.000000) (0.675967, 643.000000) (0.893229, 636.000000) (0.735863, 643.000000) (0.968750, 643.000000) (0.924479, 643.000000) (0.906250, 636.000000) (0.924479, 643.000000) (0.924479, 643.000000) (0.769717, 643.000000) (0.966667, 292.000000) (1.000000, 292.000000) (0.900000, 371.000000) (0.900000, 292.000000) (0.894792, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.900000, 371.000000) (0.816667, 371.000000) (0.928571, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.966667, 292.000000) (1.000000, 292.000000) (0.900000, 292.000000) (0.842857, 292.000000) (1.000000, 292.000000) (0.866667, 292.000000) (1.000000, 292.000000) (0.892857, 371.000000) (1.000000, 371.000000) (0.915584, 371.000000) (1.000000, 371.000000) (0.908163, 371.000000) (1.000000, 371.000000) (1.000000, 292.000000) (1.000000, 292.000000) (1.000000, 292.000000) (0.915584, 371.000000) (1.000000, 371.000000) (0.900000, 292.000000) (0.928571, 372.000000) (1.000000, 385.000000) (0.900000, 385.000000) (0.626389, 333.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 306.000000) (1.000000, 294.000000) (1.000000, 306.000000) (1.000000, 294.000000) (1.000000, 306.000000) (1.000000, 306.000000) (1.000000, 294.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (0.900000, 371.000000) (0.894048, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (1.000000, 371.000000) (0.895370, 371.000000) (0.900000, 371.000000)}

\drefset{/codesize/by-precision/base/TerminateTask/window}{(0.620000, 333.000000) (0.680000, 643.000000) (0.740000, 467.500000) (0.760000, 467.500000) (0.780000, 292.000000) (0.820000, 371.000000) (0.840000, 292.000000) (0.860000, 292.000000) (0.880000, 292.000000) (0.900000, 379.545455) (0.920000, 473.125000) (0.960000, 362.200000) (1.000000, 332.419753)}

\drefset{/runtime/base+ass/ActivateTask/count}{2068}
\drefset{/runtime/base+ass/ActivateTask/mean}{93.6117021277}
\drefset{/runtime/base+ass/ActivateTask/std}{3.68088774984}

\drefset{/runtime/base+ass/ChainTask/count}{2949}
\drefset{/runtime/base+ass/ChainTask/mean}{92.4106476772}
\drefset{/runtime/base+ass/ChainTask/std}{2.40673476214}

\drefset{/runtime/base+ass/GetResource/count}{36}
\drefset{/runtime/base+ass/GetResource/mean}{73.4166666667}
\drefset{/runtime/base+ass/GetResource/std}{7.11170787427}

\drefset{/runtime/base+ass/ReleaseResource/count}{36}
\drefset{/runtime/base+ass/ReleaseResource/mean}{112.555555556}
\drefset{/runtime/base+ass/ReleaseResource/std}{16.3901129486}

\drefset{/runtime/base+ass/SetRelAlarm/count}{9}
\drefset{/runtime/base+ass/SetRelAlarm/mean}{78.2222222222}
\drefset{/runtime/base+ass/SetRelAlarm/std}{17.4469212679}

\drefset{/runtime/base+ass/TerminateTask/count}{243}
\drefset{/runtime/base+ass/TerminateTask/mean}{91.9423868313}
\drefset{/runtime/base+ass/TerminateTask/std}{21.8501436949}

\drefset{/runtime/base+ass/mean}{92.8382325407}
\drefset{/runtime/base+ass/std}{6.22273093183}

\drefset{/runtime/base+enc+ass/ActivateTask/count}{868}
\drefset{/runtime/base+enc+ass/ActivateTask/mean}{252.920506912}
\drefset{/runtime/base+enc+ass/ActivateTask/std}{44.749089466}

\drefset{/runtime/base+enc+ass/ChainTask/count}{1148}
\drefset{/runtime/base+enc+ass/ChainTask/mean}{265.895470383}
\drefset{/runtime/base+enc+ass/ChainTask/std}{17.5945295695}

\drefset{/runtime/base+enc+ass/GetResource/count}{36}
\drefset{/runtime/base+enc+ass/GetResource/mean}{126.638888889}
\drefset{/runtime/base+enc+ass/GetResource/std}{11.4822393716}

\drefset{/runtime/base+enc+ass/ReleaseResource/count}{36}
\drefset{/runtime/base+enc+ass/ReleaseResource/mean}{377.583333333}
\drefset{/runtime/base+enc+ass/ReleaseResource/std}{100.912331313}

\drefset{/runtime/base+enc+ass/SetRelAlarm/count}{9}
\drefset{/runtime/base+enc+ass/SetRelAlarm/mean}{168.0}
\drefset{/runtime/base+enc+ass/SetRelAlarm/std}{27.9960314648}

\drefset{/runtime/base+enc+ass/TerminateTask/count}{243}
\drefset{/runtime/base+enc+ass/TerminateTask/mean}{284.827160494}
\drefset{/runtime/base+enc+ass/TerminateTask/std}{111.485641747}

\drefset{/runtime/base+enc+ass/mean}{262.247863248}
\drefset{/runtime/base+enc+ass/std}{54.411106204}

\drefset{/runtime/base+enc+flow/ActivateTask/count}{892}
\drefset{/runtime/base+enc+flow/ActivateTask/mean}{247.857623318}
\drefset{/runtime/base+enc+flow/ActivateTask/std}{42.291123725}

\drefset{/runtime/base+enc+flow/ChainTask/count}{1186}
\drefset{/runtime/base+enc+flow/ChainTask/mean}{263.003372681}
\drefset{/runtime/base+enc+flow/ChainTask/std}{16.0762828071}

\drefset{/runtime/base+enc+flow/GetResource/count}{36}
\drefset{/runtime/base+enc+flow/GetResource/mean}{94.0}
\drefset{/runtime/base+enc+flow/GetResource/std}{0.0}

\drefset{/runtime/base+enc+flow/ReleaseResource/count}{36}
\drefset{/runtime/base+enc+flow/ReleaseResource/mean}{346.611111111}
\drefset{/runtime/base+enc+flow/ReleaseResource/std}{93.4372272282}

\drefset{/runtime/base+enc+flow/SetRelAlarm/count}{9}
\drefset{/runtime/base+enc+flow/SetRelAlarm/mean}{144.555555556}
\drefset{/runtime/base+enc+flow/SetRelAlarm/std}{1.06574033851}

\drefset{/runtime/base+enc+flow/TerminateTask/count}{243}
\drefset{/runtime/base+enc+flow/TerminateTask/mean}{265.111111111}
\drefset{/runtime/base+enc+flow/TerminateTask/std}{98.8768615241}

\drefset{/runtime/base+enc+flow/mean}{255.868442964}
\drefset{/runtime/base+enc+flow/std}{50.3174784522}

\drefset{/runtime/base+enc+opt+ass+flow/ActivateTask/count}{1375}
\drefset{/runtime/base+enc+opt+ass+flow/ActivateTask/mean}{109.602181818}
\drefset{/runtime/base+enc+opt+ass+flow/ActivateTask/std}{7.89970740331}

\drefset{/runtime/base+enc+opt+ass+flow/ChainTask/count}{1910}
\drefset{/runtime/base+enc+opt+ass+flow/ChainTask/mean}{167.548167539}
\drefset{/runtime/base+enc+opt+ass+flow/ChainTask/std}{38.4804912059}

\drefset{/runtime/base+enc+opt+ass+flow/GetResource/count}{36}
\drefset{/runtime/base+enc+opt+ass+flow/GetResource/mean}{134.638888889}
\drefset{/runtime/base+enc+opt+ass+flow/GetResource/std}{11.4822393716}

\drefset{/runtime/base+enc+opt+ass+flow/ReleaseResource/count}{36}
\drefset{/runtime/base+enc+opt+ass+flow/ReleaseResource/mean}{153.388888889}
\drefset{/runtime/base+enc+opt+ass+flow/ReleaseResource/std}{37.8478516767}

\drefset{/runtime/base+enc+opt+ass+flow/SetRelAlarm/count}{9}
\drefset{/runtime/base+enc+opt+ass+flow/SetRelAlarm/mean}{173.555555556}
\drefset{/runtime/base+enc+opt+ass+flow/SetRelAlarm/std}{27.4959031741}

\drefset{/runtime/base+enc+opt+ass+flow/TerminateTask/count}{243}
\drefset{/runtime/base+enc+opt+ass+flow/TerminateTask/mean}{139.588477366}
\drefset{/runtime/base+enc+opt+ass+flow/TerminateTask/std}{52.2557358081}

\drefset{/runtime/base+enc+opt+ass+flow/mean}{143.134109172}
\drefset{/runtime/base+enc+opt+ass+flow/std}{41.9230155499}

\drefset{/runtime/base+enc+opt/ActivateTask/count}{1722}
\drefset{/runtime/base+enc+opt/ActivateTask/mean}{80.587688734}
\drefset{/runtime/base+enc+opt/ActivateTask/std}{2.97719350821}

\drefset{/runtime/base+enc+opt/ChainTask/count}{2431}
\drefset{/runtime/base+enc+opt/ChainTask/mean}{145.967914439}
\drefset{/runtime/base+enc+opt/ChainTask/std}{42.343735989}

\drefset{/runtime/base+enc+opt/GetResource/count}{36}
\drefset{/runtime/base+enc+opt/GetResource/mean}{86.0}
\drefset{/runtime/base+enc+opt/GetResource/std}{0.0}

\drefset{/runtime/base+enc+opt/ReleaseResource/count}{36}
\drefset{/runtime/base+enc+opt/ReleaseResource/mean}{106.916666667}
\drefset{/runtime/base+enc+opt/ReleaseResource/std}{31.8052886937}

\drefset{/runtime/base+enc+opt/SetRelAlarm/count}{9}
\drefset{/runtime/base+enc+opt/SetRelAlarm/mean}{141.0}
\drefset{/runtime/base+enc+opt/SetRelAlarm/std}{0.0}

\drefset{/runtime/base+enc+opt/TerminateTask/count}{243}
\drefset{/runtime/base+enc+opt/TerminateTask/mean}{105.864197531}
\drefset{/runtime/base+enc+opt/TerminateTask/std}{47.1245839627}

\drefset{/runtime/base+enc+opt/mean}{117.837614474}
\drefset{/runtime/base+enc+opt/std}{45.6839101205}

\drefset{/runtime/base+enc/ActivateTask/count}{918}
\drefset{/runtime/base+enc/ActivateTask/mean}{242.181917211}
\drefset{/runtime/base+enc/ActivateTask/std}{41.2037635481}

\drefset{/runtime/base+enc/ChainTask/count}{1226}
\drefset{/runtime/base+enc/ChainTask/mean}{256.015497553}
\drefset{/runtime/base+enc/ChainTask/std}{15.9421544458}

\drefset{/runtime/base+enc/GetResource/count}{36}
\drefset{/runtime/base+enc/GetResource/mean}{86.0}
\drefset{/runtime/base+enc/GetResource/std}{0.0}

\drefset{/runtime/base+enc/ReleaseResource/count}{36}
\drefset{/runtime/base+enc/ReleaseResource/mean}{338.861111111}
\drefset{/runtime/base+enc/ReleaseResource/std}{93.3777134896}

\drefset{/runtime/base+enc/SetRelAlarm/count}{9}
\drefset{/runtime/base+enc/SetRelAlarm/mean}{141.0}
\drefset{/runtime/base+enc/SetRelAlarm/std}{0.0}

\drefset{/runtime/base+enc/TerminateTask/count}{243}
\drefset{/runtime/base+enc/TerminateTask/mean}{257.559670782}
\drefset{/runtime/base+enc/TerminateTask/std}{98.5281786848}

\drefset{/runtime/base+enc/mean}{249.331037277}
\drefset{/runtime/base+enc/std}{49.370956095}

\drefset{/runtime/base+flow/ActivateTask/count}{2191}
\drefset{/runtime/base+flow/ActivateTask/mean}{86.037425833}
\drefset{/runtime/base+flow/ActivateTask/std}{3.49433466514}

\drefset{/runtime/base+flow/ChainTask/count}{3134}
\drefset{/runtime/base+flow/ChainTask/mean}{90.993299298}
\drefset{/runtime/base+flow/ChainTask/std}{2.38660236805}

\drefset{/runtime/base+flow/GetResource/count}{36}
\drefset{/runtime/base+flow/GetResource/mean}{56.0}
\drefset{/runtime/base+flow/GetResource/std}{0.0}

\drefset{/runtime/base+flow/ReleaseResource/count}{36}
\drefset{/runtime/base+flow/ReleaseResource/mean}{96.1666666667}
\drefset{/runtime/base+flow/ReleaseResource/std}{11.1592014848}

\drefset{/runtime/base+flow/SetRelAlarm/count}{9}
\drefset{/runtime/base+flow/SetRelAlarm/mean}{65.5555555556}
\drefset{/runtime/base+flow/SetRelAlarm/std}{1.06574033851}

\drefset{/runtime/base+flow/TerminateTask/count}{243}
\drefset{/runtime/base+flow/TerminateTask/mean}{82.4485596708}
\drefset{/runtime/base+flow/TerminateTask/std}{15.2558572703}

\drefset{/runtime/base+flow/mean}{88.4730040715}
\drefset{/runtime/base+flow/std}{5.83292692291}

\drefset{/runtime/base+mpu+enc/ActivateTask/count}{920}
\drefset{/runtime/base+mpu+enc/ActivateTask/mean}{242.106521739}
\drefset{/runtime/base+mpu+enc/ActivateTask/std}{41.1933347404}

\drefset{/runtime/base+mpu+enc/ChainTask/count}{1226}
\drefset{/runtime/base+mpu+enc/ChainTask/mean}{255.854812398}
\drefset{/runtime/base+mpu+enc/ChainTask/std}{14.8940838241}

\drefset{/runtime/base+mpu+enc/GetResource/count}{36}
\drefset{/runtime/base+mpu+enc/GetResource/mean}{86.0}
\drefset{/runtime/base+mpu+enc/GetResource/std}{0.0}

\drefset{/runtime/base+mpu+enc/ReleaseResource/count}{36}
\drefset{/runtime/base+mpu+enc/ReleaseResource/mean}{338.861111111}
\drefset{/runtime/base+mpu+enc/ReleaseResource/std}{93.3777134896}

\drefset{/runtime/base+mpu+enc/SetRelAlarm/count}{9}
\drefset{/runtime/base+mpu+enc/SetRelAlarm/mean}{141.0}
\drefset{/runtime/base+mpu+enc/SetRelAlarm/std}{0.0}

\drefset{/runtime/base+mpu+enc/TerminateTask/count}{243}
\drefset{/runtime/base+mpu+enc/TerminateTask/mean}{257.559670782}
\drefset{/runtime/base+mpu+enc/TerminateTask/std}{98.5281786848}

\drefset{/runtime/base+mpu+enc/mean}{249.217408907}
\drefset{/runtime/base+mpu+enc/std}{49.1925747804}

\drefset{/runtime/base+mpu/ActivateTask/count}{2402}
\drefset{/runtime/base+mpu/ActivateTask/mean}{80.8771856786}
\drefset{/runtime/base+mpu/ActivateTask/std}{3.40328304143}

\drefset{/runtime/base+mpu/ChainTask/count}{3449}
\drefset{/runtime/base+mpu/ChainTask/mean}{83.9889823137}
\drefset{/runtime/base+mpu/ChainTask/std}{1.27190363626}

\drefset{/runtime/base+mpu/GetResource/count}{36}
\drefset{/runtime/base+mpu/GetResource/mean}{48.0}
\drefset{/runtime/base+mpu/GetResource/std}{0.0}

\drefset{/runtime/base+mpu/ReleaseResource/count}{36}
\drefset{/runtime/base+mpu/ReleaseResource/mean}{88.4166666667}
\drefset{/runtime/base+mpu/ReleaseResource/std}{11.1139926819}

\drefset{/runtime/base+mpu/SetRelAlarm/count}{9}
\drefset{/runtime/base+mpu/SetRelAlarm/mean}{59.0}
\drefset{/runtime/base+mpu/SetRelAlarm/std}{0.0}

\drefset{/runtime/base+mpu/TerminateTask/count}{243}
\drefset{/runtime/base+mpu/TerminateTask/mean}{74.8765432099}
\drefset{/runtime/base+mpu/TerminateTask/std}{14.9107490567}

\drefset{/runtime/base+mpu/mean}{82.19951417}
\drefset{/runtime/base+mpu/std}{5.22358709243}

\drefset{/runtime/base+opt+ass+flow/ActivateTask/count}{2454}
\drefset{/runtime/base+opt+ass+flow/ActivateTask/mean}{65.9005704971}
\drefset{/runtime/base+opt+ass+flow/ActivateTask/std}{3.65916134889}

\drefset{/runtime/base+opt+ass+flow/ChainTask/count}{3528}
\drefset{/runtime/base+opt+ass+flow/ChainTask/mean}{77.5986394558}
\drefset{/runtime/base+opt+ass+flow/ChainTask/std}{7.82500051563}

\drefset{/runtime/base+opt+ass+flow/GetResource/count}{36}
\drefset{/runtime/base+opt+ass+flow/GetResource/mean}{81.4166666667}
\drefset{/runtime/base+opt+ass+flow/GetResource/std}{7.11170787427}

\drefset{/runtime/base+opt+ass+flow/ReleaseResource/count}{36}
\drefset{/runtime/base+opt+ass+flow/ReleaseResource/mean}{81.0833333333}
\drefset{/runtime/base+opt+ass+flow/ReleaseResource/std}{8.46684711094}

\drefset{/runtime/base+opt+ass+flow/SetRelAlarm/count}{9}
\drefset{/runtime/base+opt+ass+flow/SetRelAlarm/mean}{83.7777777778}
\drefset{/runtime/base+opt+ass+flow/SetRelAlarm/std}{16.9560069839}

\drefset{/runtime/base+opt+ass+flow/TerminateTask/count}{243}
\drefset{/runtime/base+opt+ass+flow/TerminateTask/mean}{72.0946502058}
\drefset{/runtime/base+opt+ass+flow/TerminateTask/std}{15.5236210623}

\drefset{/runtime/base+opt+ass+flow/mean}{72.8847129718}
\drefset{/runtime/base+opt+ass+flow/std}{9.07019867571}

\drefset{/runtime/base+opt/ActivateTask/count}{3434}
\drefset{/runtime/base+opt/ActivateTask/mean}{46.051252184}
\drefset{/runtime/base+opt/ActivateTask/std}{0.421806448673}

\drefset{/runtime/base+opt/ChainTask/count}{4998}
\drefset{/runtime/base+opt/ChainTask/mean}{61.2224889956}
\drefset{/runtime/base+opt/ChainTask/std}{9.64788842949}

\drefset{/runtime/base+opt/GetResource/count}{36}
\drefset{/runtime/base+opt/GetResource/mean}{48.0}
\drefset{/runtime/base+opt/GetResource/std}{0.0}

\drefset{/runtime/base+opt/ReleaseResource/count}{36}
\drefset{/runtime/base+opt/ReleaseResource/mean}{49.1944444444}
\drefset{/runtime/base+opt/ReleaseResource/std}{3.49459459137}

\drefset{/runtime/base+opt/SetRelAlarm/count}{9}
\drefset{/runtime/base+opt/SetRelAlarm/mean}{59.0}
\drefset{/runtime/base+opt/SetRelAlarm/std}{0.0}

\drefset{/runtime/base+opt/TerminateTask/count}{243}
\drefset{/runtime/base+opt/TerminateTask/mean}{48.3909465021}
\drefset{/runtime/base+opt/TerminateTask/std}{10.7718311358}

\drefset{/runtime/base+opt/mean}{54.8103015075}
\drefset{/runtime/base+opt/std}{10.5599504084}

\drefset{/runtime/base/ActivateTask/count}{2400}
\drefset{/runtime/base/ActivateTask/mean}{81.0333333333}
\drefset{/runtime/base/ActivateTask/std}{3.5651866088}

\drefset{/runtime/base/ChainTask/count}{3449}
\drefset{/runtime/base/ChainTask/mean}{84.0075384169}
\drefset{/runtime/base/ChainTask/std}{1.67493105159}

\drefset{/runtime/base/GetResource/count}{36}
\drefset{/runtime/base/GetResource/mean}{48.0}
\drefset{/runtime/base/GetResource/std}{0.0}

\drefset{/runtime/base/ReleaseResource/count}{36}
\drefset{/runtime/base/ReleaseResource/mean}{88.4166666667}
\drefset{/runtime/base/ReleaseResource/std}{11.1139926819}

\drefset{/runtime/base/SetRelAlarm/count}{9}
\drefset{/runtime/base/SetRelAlarm/mean}{59.0}
\drefset{/runtime/base/SetRelAlarm/std}{0.0}

\drefset{/runtime/base/TerminateTask/count}{243}
\drefset{/runtime/base/TerminateTask/mean}{74.8765432099}
\drefset{/runtime/base/TerminateTask/std}{14.9107490567}

\drefset{/runtime/base/mean}{82.2710189535}
\drefset{/runtime/base/std}{5.31730248347}

\drefset{/runtime/by-precision/base+ass/ActivateTask}{(1.000000, 102.000000) (0.900000, 104.000000) (0.966667, 83.000000) (0.866667, 85.000000) (1.000000, 85.000000) (0.736111, 82.800000) (1.000000, 85.000000) (1.000000, 89.000000) (0.875000, 83.000000) (0.875000, 87.333333) (1.000000, 77.000000) (1.000000, 77.000000) (0.916667, 84.500000) (0.916667, 84.333333) (1.000000, 89.000000) (1.000000, 89.000000) (1.000000, 85.000000) (1.000000, 88.000000) (1.000000, 89.000000) (0.875000, 83.000000) (1.000000, 97.000000) (1.000000, 98.000000) (0.769717, 91.000000) (0.769717, 91.000000) (0.893229, 108.000000) (0.893229, 108.000000) (0.735863, 124.000000) (0.893229, 108.000000) (0.735863, 124.000000) (0.866667, 85.000000) (1.000000, 101.000000) (1.000000, 101.000000) (0.816667, 77.000000) (0.900000, 79.000000) (1.000000, 102.000000) (0.816667, 98.000000) (0.900000, 100.000000) (1.000000, 86.000000) (0.866667, 85.000000) (0.842857, 85.000000) (1.000000, 86.000000) (0.766667, 84.000000) (1.000000, 89.000000) (1.000000, 85.000000) (1.000000, 104.000000) (1.000000, 94.000000) (0.895833, 93.000000) (1.000000, 85.000000) (1.000000, 102.000000) (1.000000, 102.000000) (1.000000, 104.000000) (1.000000, 104.000000) (1.000000, 102.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 102.000000) (1.000000, 108.000000) (1.000000, 108.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 102.000000) (1.000000, 85.000000) (0.900000, 97.000000) (1.000000, 101.000000) (0.900000, 97.000000) (1.000000, 104.000000) (1.000000, 105.000000) (1.000000, 102.000000) (1.000000, 101.000000) (0.900000, 97.000000) (0.900000, 97.000000)}

\drefset{/runtime/by-precision/base+ass/ActivateTask/window}{(0.740000, 110.266667) (0.760000, 88.666667) (0.820000, 87.500000) (0.840000, 85.000000) (0.860000, 85.000000) (0.880000, 84.444444) (0.900000, 98.909091) (0.920000, 84.416667) (0.960000, 83.000000) (1.000000, 93.022727)}

\drefset{/runtime/by-precision/base+ass/ChainTask}{(0.875000, 83.800000) (1.000000, 89.000000) (1.000000, 105.000000) (1.000000, 89.000000) (0.875000, 83.000000) (1.000000, 85.000000) (1.000000, 89.000000) (1.000000, 90.000000) (1.000000, 97.000000) (0.769717, 130.000000) (1.000000, 104.000000) (0.900000, 87.000000) (1.000000, 88.000000) (1.000000, 104.000000) (1.000000, 106.000000) (1.000000, 105.000000) (0.866667, 84.000000) (1.000000, 89.000000) (0.795833, 91.518365) (0.979167, 94.000000) (1.000000, 128.000000) (1.000000, 104.000000) (0.894048, 103.000000) (0.895370, 107.000000) (1.000000, 104.000000)}

\drefset{/runtime/by-precision/base+ass/ChainTask/window}{(0.760000, 130.000000) (0.800000, 91.518365) (0.860000, 84.000000) (0.880000, 83.400000) (0.900000, 99.000000) (0.980000, 94.000000) (1.000000, 98.500000)}

\drefset{/runtime/by-precision/base+ass/GetResource}{(0.900000, 65.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (0.924479, 93.000000) (0.769717, 76.000000) (0.769717, 76.000000) (0.900000, 65.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (1.000000, 70.000000) (0.900000, 65.000000) (1.000000, 70.000000) (0.900000, 65.000000) (0.900000, 65.000000)}

\drefset{/runtime/by-precision/base+ass/GetResource/window}{(0.760000, 76.000000) (0.900000, 65.000000) (0.920000, 93.000000) (1.000000, 70.000000)}

\drefset{/runtime/by-precision/base+ass/ReleaseResource}{(0.900000, 96.000000) (1.000000, 100.000000) (0.916667, 98.000000) (0.928571, 94.000000) (0.893229, 147.000000) (0.769717, 128.000000) (0.707217, 122.666667) (0.900000, 96.000000) (0.900000, 96.000000) (1.000000, 96.000000) (1.000000, 101.000000) (1.000000, 100.000000) (1.000000, 101.000000) (1.000000, 101.000000) (1.000000, 100.000000) (1.000000, 100.000000) (1.000000, 100.000000) (0.900000, 96.000000) (1.000000, 100.000000) (0.900000, 96.000000) (0.900000, 96.000000)}

\drefset{/runtime/by-precision/base+ass/ReleaseResource/window}{(0.700000, 122.666667) (0.760000, 128.000000) (0.900000, 103.285714) (0.920000, 96.000000) (1.000000, 99.900000)}

\drefset{/runtime/by-precision/base+ass/SetRelAlarm}{(1.000000, 72.000000) (0.772222, 62.000000) (1.000000, 72.000000) (0.769841, 62.000000) (1.000000, 72.000000) (1.000000, 72.000000) (1.000000, 72.000000) (0.968750, 110.000000)}

\drefset{/runtime/by-precision/base+ass/SetRelAlarm/window}{(0.760000, 62.000000) (0.780000, 62.000000) (0.960000, 110.000000) (1.000000, 72.000000)}

\drefset{/runtime/by-precision/base+ass/TerminateTask}{(1.000000, 68.000000) (0.888889, 79.000000) (0.820635, 93.000000) (1.000000, 84.000000) (1.000000, 68.000000) (0.966667, 88.000000) (0.966667, 81.000000) (0.736111, 79.285714) (1.000000, 92.000000) (1.000000, 68.000000) (1.000000, 88.000000) (1.000000, 85.000000) (0.772222, 75.000000) (0.769841, 75.000000) (1.000000, 85.000000) (0.875000, 86.000000) (1.000000, 92.000000) (1.000000, 68.000000) (0.769841, 78.000000) (1.000000, 85.000000) (1.000000, 88.000000) (1.000000, 68.000000) (1.000000, 86.000000) (0.888889, 83.000000) (1.000000, 84.000000) (1.000000, 103.000000) (1.000000, 103.000000) (1.000000, 68.000000) (1.000000, 88.000000) (0.875000, 66.000000) (1.000000, 68.000000) (0.888889, 83.000000) (1.000000, 92.000000) (1.000000, 68.000000) (1.000000, 88.000000) (1.000000, 68.000000) (1.000000, 88.000000) (0.833333, 64.000000) (0.888889, 79.000000) (0.866071, 90.000000) (1.000000, 68.000000) (0.875000, 86.000000) (0.888889, 84.000000) (1.000000, 68.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 96.000000) (1.000000, 100.000000) (1.000000, 68.000000) (0.924479, 146.000000) (0.769717, 123.000000) (0.735863, 125.333333) (0.893229, 143.000000) (0.924479, 146.000000) (0.906250, 125.000000) (0.924479, 146.000000) (0.675967, 123.000000) (0.769717, 108.000000) (0.968750, 130.000000) (0.966667, 81.000000) (1.000000, 68.000000) (0.900000, 88.500000) (0.900000, 66.000000) (0.894792, 102.000000) (0.900000, 100.000000) (0.900000, 88.500000) (0.900000, 98.000000) (0.900000, 100.000000) (0.900000, 100.000000) (0.816667, 87.500000) (1.000000, 68.000000) (1.000000, 91.000000) (1.000000, 68.000000) (0.966667, 81.000000) (1.000000, 68.000000) (0.900000, 85.000000) (0.842857, 79.000000) (1.000000, 68.000000) (1.000000, 68.000000) (0.866667, 79.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 88.000000) (1.000000, 68.000000) (1.000000, 92.000000) (1.000000, 84.000000) (0.900000, 66.000000) (0.928571, 102.000000) (0.900000, 98.000000) (1.000000, 84.000000) (0.626389, 83.000000) (1.000000, 108.000000) (1.000000, 103.000000) (1.000000, 84.000000) (1.000000, 104.000000) (1.000000, 107.000000) (1.000000, 107.000000) (1.000000, 84.000000) (1.000000, 103.000000) (1.000000, 88.000000) (1.000000, 86.000000) (1.000000, 68.000000) (1.000000, 68.000000) (1.000000, 88.000000) (1.000000, 86.000000) (1.000000, 111.000000) (1.000000, 107.000000) (1.000000, 111.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 103.000000) (1.000000, 103.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 103.000000) (1.000000, 103.000000) (0.900000, 88.500000) (0.894048, 102.000000) (1.000000, 103.000000) (1.000000, 84.000000) (1.000000, 107.000000) (0.895370, 102.000000) (0.900000, 88.500000)}

\drefset{/runtime/by-precision/base+ass/TerminateTask/window}{(0.620000, 83.000000) (0.680000, 123.000000) (0.740000, 102.309524) (0.760000, 96.000000) (0.780000, 75.000000) (0.820000, 90.250000) (0.840000, 71.500000) (0.860000, 84.500000) (0.880000, 80.750000) (0.900000, 96.529412) (0.920000, 135.000000) (0.960000, 92.200000) (1.000000, 85.773333)}

\drefset{/runtime/by-precision/base+enc+ass/ActivateTask}{(1.000000, 290.000000) (0.900000, 289.000000) (0.866667, 227.000000) (0.966667, 209.000000) (0.736111, 223.600000) (1.000000, 216.000000) (1.000000, 216.000000) (1.000000, 221.000000) (0.875000, 213.000000) (0.875000, 234.000000) (1.000000, 145.000000) (1.000000, 145.000000) (0.916667, 181.000000) (0.916667, 181.000000) (1.000000, 221.000000) (1.000000, 221.000000) (1.000000, 216.000000) (1.000000, 220.000000) (1.000000, 221.000000) (0.875000, 213.000000) (1.000000, 259.000000) (1.000000, 252.000000) (0.769717, 487.000000) (0.893229, 207.000000) (0.769717, 487.000000) (0.893229, 207.000000) (0.893229, 207.000000) (0.735863, 479.000000) (0.735863, 479.000000) (0.866667, 227.000000) (1.000000, 290.000000) (0.816667, 157.000000) (1.000000, 290.000000) (0.900000, 160.000000) (1.000000, 290.000000) (0.816667, 286.000000) (0.900000, 289.000000) (1.000000, 214.000000) (0.866667, 227.000000) (0.842857, 227.000000) (1.000000, 214.000000) (0.766667, 224.000000) (1.000000, 216.000000) (1.000000, 221.000000) (1.000000, 292.000000) (1.000000, 252.431694) (0.895833, 244.000000) (1.000000, 162.000000) (1.000000, 290.000000) (1.000000, 290.000000) (1.000000, 299.000000) (1.000000, 296.000000) (1.000000, 290.000000) (1.000000, 145.000000) (1.000000, 145.000000) (1.000000, 145.000000) (1.000000, 145.000000) (1.000000, 300.000000) (1.000000, 290.000000) (1.000000, 297.000000) (1.000000, 170.000000) (1.000000, 170.000000) (1.000000, 290.000000) (1.000000, 170.000000) (0.900000, 282.000000) (1.000000, 290.000000) (0.900000, 282.000000) (1.000000, 310.000000) (1.000000, 297.000000) (1.000000, 290.000000) (1.000000, 290.000000) (0.900000, 282.000000) (0.900000, 282.000000)}

\drefset{/runtime/by-precision/base+enc+ass/ActivateTask/window}{(0.740000, 393.866667) (0.760000, 399.333333) (0.820000, 221.500000) (0.840000, 227.000000) (0.860000, 227.000000) (0.880000, 220.000000) (0.900000, 248.272727) (0.920000, 181.000000) (0.960000, 209.000000) (1.000000, 238.487084)}

\drefset{/runtime/by-precision/base+enc+ass/ChainTask}{(0.875000, 222.000000) (1.000000, 226.000000) (1.000000, 302.000000) (1.000000, 225.000000) (0.875000, 222.000000) (1.000000, 225.000000) (1.000000, 226.000000) (1.000000, 226.000000) (1.000000, 269.000000) (0.769717, 492.000000) (1.000000, 302.000000) (0.900000, 223.000000) (1.000000, 226.000000) (1.000000, 302.000000) (1.000000, 302.000000) (1.000000, 302.000000) (0.866667, 218.000000) (1.000000, 226.000000) (0.795833, 268.990437) (0.979167, 259.000000) (1.000000, 339.000000) (1.000000, 302.000000) (0.894048, 299.000000) (1.000000, 302.000000) (0.895370, 301.000000)}

\drefset{/runtime/by-precision/base+enc+ass/ChainTask/window}{(0.760000, 492.000000) (0.800000, 268.990437) (0.860000, 218.000000) (0.880000, 222.000000) (0.900000, 274.333333) (0.980000, 259.000000) (1.000000, 268.875000)}

\drefset{/runtime/by-precision/base+enc+ass/GetResource}{(0.900000, 113.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (0.924479, 158.000000) (0.769717, 131.000000) (0.769717, 131.000000) (0.900000, 113.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (1.000000, 121.000000) (0.900000, 113.000000) (1.000000, 121.000000) (0.900000, 113.000000) (0.900000, 113.000000)}

\drefset{/runtime/by-precision/base+enc+ass/GetResource/window}{(0.760000, 131.000000) (0.900000, 113.000000) (0.920000, 158.000000) (1.000000, 121.000000)}

\drefset{/runtime/by-precision/base+enc+ass/ReleaseResource}{(0.900000, 277.000000) (1.000000, 285.000000) (0.916667, 282.000000) (0.928571, 288.000000) (0.893229, 518.000000) (0.769717, 482.000000) (0.707217, 472.888889) (0.900000, 277.000000) (0.900000, 277.000000) (1.000000, 291.000000) (1.000000, 285.000000) (1.000000, 285.000000) (1.000000, 285.000000) (1.000000, 285.000000) (1.000000, 285.000000) (1.000000, 285.000000) (1.000000, 285.000000) (0.900000, 277.000000) (1.000000, 285.000000) (0.900000, 277.000000) (0.900000, 277.000000)}

\drefset{/runtime/by-precision/base+enc+ass/ReleaseResource/window}{(0.700000, 472.888889) (0.760000, 482.000000) (0.900000, 311.428571) (0.920000, 285.000000) (1.000000, 285.600000)}

\drefset{/runtime/by-precision/base+enc+ass/SetRelAlarm}{(0.772222, 142.000000) (1.000000, 158.000000) (1.000000, 158.000000) (0.769841, 142.000000) (1.000000, 158.000000) (1.000000, 158.000000) (1.000000, 158.000000) (0.968750, 219.000000)}

\drefset{/runtime/by-precision/base+enc+ass/SetRelAlarm/window}{(0.760000, 142.000000) (0.780000, 142.000000) (0.960000, 219.000000) (1.000000, 158.000000)}

\drefset{/runtime/by-precision/base+enc+ass/TerminateTask}{(1.000000, 188.000000) (0.888889, 214.000000) (0.820635, 289.000000) (1.000000, 264.000000) (1.000000, 188.000000) (0.966667, 217.000000) (0.966667, 225.000000) (0.736111, 209.000000) (1.000000, 188.000000) (1.000000, 230.000000) (1.000000, 223.000000) (1.000000, 214.000000) (0.772222, 198.000000) (0.769841, 198.000000) (1.000000, 214.000000) (0.875000, 220.000000) (1.000000, 188.000000) (1.000000, 230.000000) (1.000000, 214.000000) (0.769841, 207.000000) (1.000000, 223.000000) (1.000000, 188.000000) (1.000000, 219.000000) (0.888889, 215.000000) (1.000000, 305.000000) (1.000000, 305.000000) (1.000000, 264.000000) (1.000000, 188.000000) (1.000000, 223.000000) (0.875000, 185.000000) (1.000000, 188.000000) (0.888889, 215.000000) (1.000000, 188.000000) (1.000000, 230.000000) (1.000000, 223.000000) (1.000000, 188.000000) (1.000000, 223.000000) (0.833333, 182.000000) (0.888889, 214.000000) (0.875000, 220.000000) (0.866071, 227.000000) (1.000000, 188.000000) (0.888889, 220.000000) (1.000000, 188.000000) (1.000000, 264.000000) (1.000000, 264.000000) (1.000000, 268.000000) (1.000000, 261.000000) (1.000000, 188.000000) (0.924479, 516.000000) (0.675967, 480.000000) (0.735863, 484.111111) (0.906250, 480.000000) (0.924479, 516.000000) (0.769717, 454.000000) (0.968750, 489.000000) (0.769717, 488.000000) (0.893229, 510.000000) (0.924479, 516.000000) (0.966667, 217.000000) (1.000000, 188.000000) (0.900000, 276.500000) (0.900000, 185.000000) (0.894792, 298.000000) (0.900000, 291.000000) (0.900000, 276.500000) (0.900000, 297.000000) (0.816667, 270.500000) (0.900000, 291.000000) (0.900000, 291.000000) (1.000000, 230.000000) (1.000000, 188.000000) (1.000000, 188.000000) (1.000000, 188.000000) (0.966667, 217.000000) (0.900000, 226.000000) (0.842857, 214.000000) (1.000000, 188.000000) (1.000000, 188.000000) (0.866667, 214.000000) (1.000000, 264.000000) (1.000000, 264.000000) (1.000000, 264.000000) (1.000000, 188.000000) (1.000000, 230.000000) (1.000000, 223.000000) (1.000000, 264.000000) (0.900000, 185.000000) (1.000000, 264.000000) (0.900000, 297.000000) (0.928571, 293.000000) (0.626389, 237.000000) (1.000000, 306.000000) (1.000000, 305.000000) (1.000000, 264.000000) (1.000000, 299.000000) (1.000000, 264.000000) (1.000000, 308.000000) (1.000000, 308.000000) (1.000000, 305.000000) (1.000000, 219.000000) (1.000000, 223.000000) (1.000000, 188.000000) (1.000000, 188.000000) (1.000000, 223.000000) (1.000000, 219.000000) (1.000000, 306.000000) (1.000000, 306.000000) (1.000000, 264.000000) (1.000000, 309.000000) (1.000000, 305.000000) (1.000000, 264.000000) (1.000000, 305.000000) (1.000000, 264.000000) (1.000000, 305.000000) (1.000000, 264.000000) (1.000000, 305.000000) (0.900000, 276.500000) (0.894048, 298.000000) (1.000000, 305.000000) (1.000000, 308.000000) (1.000000, 264.000000) (0.895370, 298.000000) (0.900000, 276.500000)}

\drefset{/runtime/by-precision/base+enc+ass/TerminateTask/window}{(0.620000, 237.000000) (0.680000, 480.000000) (0.740000, 346.555556) (0.760000, 336.750000) (0.780000, 198.000000) (0.820000, 279.750000) (0.840000, 198.000000) (0.860000, 220.500000) (0.880000, 212.875000) (0.900000, 297.235294) (0.920000, 460.250000) (0.960000, 273.000000) (1.000000, 241.720000)}

\drefset{/runtime/by-precision/base+enc+flow/ActivateTask}{(1.000000, 274.000000) (0.900000, 284.000000) (0.966667, 217.000000) (0.866667, 224.000000) (1.000000, 216.000000) (0.736111, 222.600000) (1.000000, 224.000000) (1.000000, 229.000000) (0.875000, 219.000000) (0.875000, 226.000000) (1.000000, 148.000000) (1.000000, 148.000000) (0.916667, 156.000000) (0.916667, 157.000000) (1.000000, 221.000000) (1.000000, 224.000000) (1.000000, 219.000000) (1.000000, 223.000000) (1.000000, 221.000000) (0.875000, 216.000000) (1.000000, 254.000000) (1.000000, 247.000000) (0.769717, 463.000000) (0.769717, 463.000000) (0.893229, 160.000000) (0.893229, 160.000000) (0.893229, 160.000000) (0.735863, 464.000000) (0.735863, 464.000000) (0.866667, 224.000000) (1.000000, 277.000000) (1.000000, 277.000000) (0.900000, 154.000000) (0.816667, 155.000000) (1.000000, 277.000000) (0.816667, 284.000000) (0.900000, 283.000000) (1.000000, 217.000000) (0.866667, 224.000000) (0.842857, 223.000000) (1.000000, 217.000000) (0.766667, 224.000000) (1.000000, 219.000000) (1.000000, 224.000000) (1.000000, 279.000000) (1.000000, 244.417989) (0.895833, 244.000000) (1.000000, 149.000000) (1.000000, 277.000000) (1.000000, 286.000000) (1.000000, 283.000000) (1.000000, 277.000000) (1.000000, 277.000000) (1.000000, 148.000000) (1.000000, 148.000000) (1.000000, 148.000000) (1.000000, 148.000000) (1.000000, 277.000000) (1.000000, 284.000000) (1.000000, 287.000000) (1.000000, 157.000000) (1.000000, 157.000000) (1.000000, 277.000000) (1.000000, 157.000000) (0.900000, 276.000000) (1.000000, 277.000000) (0.900000, 276.000000) (1.000000, 284.000000) (1.000000, 284.000000) (1.000000, 277.000000) (1.000000, 277.000000) (0.900000, 276.000000) (0.900000, 276.000000)}

\drefset{/runtime/by-precision/base+enc+flow/ActivateTask/window}{(0.740000, 383.533333) (0.760000, 383.333333) (0.820000, 219.500000) (0.840000, 223.000000) (0.860000, 224.000000) (0.880000, 220.333333) (0.900000, 231.727273) (0.920000, 156.500000) (0.960000, 217.000000) (1.000000, 232.168591)}

\drefset{/runtime/by-precision/base+enc+flow/ChainTask}{(1.000000, 227.000000) (0.875000, 225.000000) (1.000000, 289.000000) (1.000000, 228.000000) (0.875000, 228.000000) (1.000000, 228.000000) (1.000000, 228.000000) (1.000000, 229.000000) (1.000000, 264.000000) (0.769717, 468.000000) (1.000000, 287.000000) (0.900000, 229.000000) (1.000000, 229.000000) (1.000000, 288.000000) (1.000000, 288.000000) (1.000000, 289.000000) (0.866667, 229.000000) (1.000000, 229.000000) (0.795833, 265.990753) (0.979167, 256.408971) (1.000000, 295.000000) (1.000000, 288.000000) (0.894048, 294.000000) (0.895370, 296.000000) (1.000000, 288.000000)}

\drefset{/runtime/by-precision/base+enc+flow/ChainTask/window}{(0.760000, 468.000000) (0.800000, 265.990753) (0.860000, 229.000000) (0.880000, 226.500000) (0.900000, 273.000000) (0.980000, 256.408971) (1.000000, 260.875000)}

\drefset{/runtime/by-precision/base+enc+flow/GetResource}{(0.900000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (0.924479, 94.000000) (0.769717, 94.000000) (0.769717, 94.000000) (0.900000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (0.900000, 94.000000) (1.000000, 94.000000) (0.900000, 94.000000) (0.900000, 94.000000)}

\drefset{/runtime/by-precision/base+enc+flow/GetResource/window}{(0.760000, 94.000000) (0.900000, 94.000000) (0.920000, 94.000000) (1.000000, 94.000000)}

\drefset{/runtime/by-precision/base+enc+flow/ReleaseResource}{(0.900000, 257.000000) (1.000000, 258.000000) (0.916667, 258.000000) (0.928571, 263.000000) (0.769717, 445.000000) (0.893229, 456.000000) (0.707217, 441.888889) (0.900000, 257.000000) (0.900000, 258.000000) (1.000000, 264.000000) (1.000000, 258.000000) (1.000000, 258.000000) (1.000000, 258.000000) (1.000000, 258.000000) (1.000000, 258.000000) (1.000000, 258.000000) (1.000000, 258.000000) (0.900000, 257.000000) (1.000000, 258.000000) (0.900000, 257.000000) (0.900000, 257.000000)}

\drefset{/runtime/by-precision/base+enc+flow/ReleaseResource/window}{(0.700000, 441.888889) (0.760000, 445.000000) (0.900000, 285.571429) (0.920000, 260.500000) (1.000000, 258.600000)}

\drefset{/runtime/by-precision/base+enc+flow/SetRelAlarm}{(0.772222, 146.000000) (1.000000, 144.000000) (1.000000, 144.000000) (1.000000, 144.000000) (0.769841, 147.000000) (1.000000, 144.000000) (1.000000, 144.000000) (0.968750, 144.000000)}

\drefset{/runtime/by-precision/base+enc+flow/SetRelAlarm/window}{(0.760000, 147.000000) (0.780000, 146.000000) (0.960000, 144.000000) (1.000000, 144.000000)}

\drefset{/runtime/by-precision/base+enc+flow/TerminateTask}{(1.000000, 174.000000) (0.888889, 210.000000) (0.820635, 278.000000) (1.000000, 245.000000) (1.000000, 176.000000) (0.966667, 211.000000) (0.966667, 219.000000) (0.736111, 209.000000) (1.000000, 238.000000) (1.000000, 193.000000) (1.000000, 231.000000) (0.772222, 183.000000) (1.000000, 181.000000) (0.769841, 183.000000) (1.000000, 181.000000) (0.875000, 212.000000) (1.000000, 218.000000) (1.000000, 176.000000) (0.769841, 211.000000) (1.000000, 181.000000) (1.000000, 212.000000) (1.000000, 174.000000) (1.000000, 208.000000) (0.888889, 211.000000) (1.000000, 237.000000) (1.000000, 278.000000) (1.000000, 277.000000) (1.000000, 176.000000) (1.000000, 212.000000) (0.875000, 177.000000) (1.000000, 174.000000) (0.888889, 211.000000) (1.000000, 174.000000) (1.000000, 219.000000) (1.000000, 212.000000) (1.000000, 177.000000) (1.000000, 212.000000) (0.833333, 176.000000) (0.888889, 210.000000) (1.000000, 175.000000) (0.875000, 212.000000) (0.866071, 219.000000) (0.888889, 216.000000) (1.000000, 174.000000) (1.000000, 234.000000) (1.000000, 234.000000) (1.000000, 249.000000) (1.000000, 242.000000) (1.000000, 176.000000) (0.893229, 448.000000) (0.968750, 420.000000) (0.735863, 454.111111) (0.769717, 451.000000) (0.924479, 452.000000) (0.906250, 419.000000) (0.924479, 449.000000) (0.769717, 422.000000) (0.675967, 452.000000) (0.924479, 452.000000) (0.966667, 211.000000) (1.000000, 176.000000) (0.900000, 256.500000) (0.900000, 176.000000) (0.894792, 279.000000) (0.900000, 271.000000) (0.900000, 257.500000) (0.900000, 271.000000) (0.900000, 271.000000) (0.816667, 254.500000) (0.900000, 276.000000) (1.000000, 219.000000) (1.000000, 176.000000) (1.000000, 176.000000) (0.966667, 211.000000) (1.000000, 176.000000) (0.900000, 217.000000) (0.842857, 211.000000) (1.000000, 176.000000) (1.000000, 176.000000) (0.866667, 211.000000) (1.000000, 234.000000) (1.000000, 234.000000) (1.000000, 234.000000) (1.000000, 219.000000) (1.000000, 174.000000) (1.000000, 212.000000) (1.000000, 234.000000) (0.900000, 176.000000) (1.000000, 234.000000) (0.900000, 277.000000) (0.928571, 268.000000) (0.626389, 241.000000) (1.000000, 278.000000) (1.000000, 279.000000) (1.000000, 236.000000) (1.000000, 281.000000) (1.000000, 272.000000) (1.000000, 234.000000) (1.000000, 278.000000) (1.000000, 281.000000) (1.000000, 211.000000) (1.000000, 177.000000) (1.000000, 208.000000) (1.000000, 174.000000) (1.000000, 212.000000) (1.000000, 208.000000) (1.000000, 279.000000) (1.000000, 279.000000) (1.000000, 236.000000) (1.000000, 282.000000) (1.000000, 278.000000) (1.000000, 236.000000) (1.000000, 277.000000) (1.000000, 237.000000) (1.000000, 278.000000) (1.000000, 236.000000) (1.000000, 278.000000) (0.900000, 257.500000) (0.894048, 279.000000) (1.000000, 278.000000) (1.000000, 236.000000) (1.000000, 281.000000) (0.895370, 279.000000) (0.900000, 257.500000)}

\drefset{/runtime/by-precision/base+enc+flow/TerminateTask/window}{(0.620000, 241.000000) (0.680000, 452.000000) (0.740000, 331.555556) (0.760000, 316.750000) (0.780000, 183.000000) (0.820000, 266.250000) (0.840000, 193.500000) (0.860000, 215.000000) (0.880000, 207.375000) (0.900000, 274.588235) (0.920000, 405.250000) (0.960000, 254.400000) (1.000000, 222.533333)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ActivateTask}{(0.900000, 120.000000) (1.000000, 120.000000) (0.966667, 102.000000) (0.866667, 120.000000) (1.000000, 104.000000) (0.736111, 116.000000) (1.000000, 112.000000) (1.000000, 107.000000) (0.875000, 104.000000) (0.875000, 125.000000) (1.000000, 112.000000) (1.000000, 112.000000) (0.916667, 141.000000) (0.916667, 140.000000) (1.000000, 109.000000) (1.000000, 112.000000) (1.000000, 107.000000) (1.000000, 112.000000) (0.875000, 101.000000) (1.000000, 109.000000) (1.000000, 115.000000) (1.000000, 120.000000) (0.769717, 137.000000) (0.893229, 162.000000) (0.893229, 162.000000) (0.893229, 162.000000) (0.735863, 130.000000) (0.735863, 130.000000) (0.769717, 137.000000) (0.866667, 120.000000) (1.000000, 123.000000) (0.816667, 117.000000) (0.900000, 119.000000) (1.000000, 123.000000) (0.900000, 119.000000) (1.000000, 123.000000) (0.816667, 117.000000) (1.000000, 107.000000) (0.866667, 120.000000) (1.000000, 107.000000) (0.842857, 119.000000) (0.766667, 117.000000) (1.000000, 112.000000) (1.000000, 107.000000) (1.000000, 123.000000) (0.895833, 104.000000) (1.000000, 112.151613) (1.000000, 123.000000) (1.000000, 128.000000) (1.000000, 128.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 128.000000) (1.000000, 112.000000) (1.000000, 112.000000) (1.000000, 112.000000) (1.000000, 112.000000) (1.000000, 123.000000) (1.000000, 128.000000) (1.000000, 128.000000) (1.000000, 128.000000) (1.000000, 128.000000) (1.000000, 128.000000) (1.000000, 123.000000) (0.900000, 114.000000) (0.900000, 114.000000) (1.000000, 123.000000) (1.000000, 128.000000) (1.000000, 127.000000) (1.000000, 123.000000) (1.000000, 123.000000) (0.900000, 114.000000) (0.900000, 114.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ActivateTask/window}{(0.740000, 125.333333) (0.760000, 130.333333) (0.820000, 117.000000) (0.840000, 119.000000) (0.860000, 120.000000) (0.880000, 110.000000) (0.900000, 127.636364) (0.920000, 140.500000) (0.960000, 102.000000) (1.000000, 118.162537)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ChainTask}{(1.000000, 113.000000) (0.875000, 109.000000) (1.000000, 131.000000) (1.000000, 115.000000) (0.875000, 112.000000) (1.000000, 114.000000) (1.000000, 115.000000) (1.000000, 115.000000) (1.000000, 123.000000) (0.769717, 140.000000) (1.000000, 129.000000) (0.900000, 112.000000) (1.000000, 115.000000) (1.000000, 130.000000) (1.000000, 130.000000) (1.000000, 131.000000) (0.866667, 107.000000) (1.000000, 115.000000) (0.795833, 195.616129) (0.979167, 115.000000) (1.000000, 172.000000) (1.000000, 130.000000) (0.894048, 190.000000) (0.895370, 132.000000) (1.000000, 130.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ChainTask/window}{(0.760000, 140.000000) (0.800000, 195.616129) (0.860000, 107.000000) (0.880000, 110.500000) (0.900000, 144.666667) (0.980000, 115.000000) (1.000000, 125.500000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/GetResource}{(0.900000, 121.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (0.769717, 139.000000) (0.769717, 139.000000) (0.924479, 166.000000) (0.900000, 121.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (1.000000, 129.000000) (0.900000, 121.000000) (1.000000, 129.000000) (0.900000, 121.000000) (0.900000, 121.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/GetResource/window}{(0.760000, 139.000000) (0.900000, 121.000000) (0.920000, 166.000000) (1.000000, 129.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ReleaseResource}{(0.900000, 114.000000) (1.000000, 123.000000) (0.916667, 183.000000) (0.928571, 188.000000) (0.893229, 224.000000) (0.769717, 139.000000) (0.707217, 193.333333) (0.900000, 114.000000) (0.900000, 115.000000) (1.000000, 129.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 123.000000) (1.000000, 123.000000) (0.900000, 114.000000) (1.000000, 123.000000) (0.900000, 114.000000) (0.900000, 114.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/ReleaseResource/window}{(0.700000, 193.333333) (0.760000, 139.000000) (0.900000, 129.857143) (0.920000, 185.500000) (1.000000, 123.600000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/SetRelAlarm}{(0.772222, 149.000000) (1.000000, 163.000000) (1.000000, 163.000000) (0.769841, 150.000000) (1.000000, 163.000000) (1.000000, 163.000000) (1.000000, 163.000000) (0.968750, 224.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/SetRelAlarm/window}{(0.760000, 150.000000) (0.780000, 149.000000) (0.960000, 224.000000) (1.000000, 163.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/TerminateTask}{(1.000000, 78.000000) (0.888889, 154.000000) (0.820635, 186.000000) (1.000000, 96.000000) (0.966667, 116.000000) (0.966667, 109.000000) (1.000000, 80.000000) (0.736111, 179.428571) (1.000000, 114.000000) (1.000000, 78.000000) (1.000000, 121.000000) (0.772222, 142.000000) (1.000000, 78.000000) (1.000000, 78.000000) (0.769841, 142.000000) (1.000000, 80.000000) (0.875000, 160.000000) (1.000000, 120.000000) (0.769841, 177.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 114.000000) (1.000000, 114.000000) (0.888889, 154.000000) (1.000000, 137.000000) (1.000000, 97.000000) (1.000000, 136.000000) (1.000000, 114.000000) (1.000000, 80.000000) (0.875000, 126.000000) (0.888889, 154.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 114.000000) (1.000000, 121.000000) (1.000000, 81.000000) (1.000000, 114.000000) (0.888889, 154.000000) (0.833333, 152.000000) (0.866071, 118.000000) (1.000000, 79.000000) (0.875000, 160.000000) (1.000000, 78.000000) (0.888889, 159.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 122.000000) (1.000000, 129.000000) (1.000000, 80.000000) (0.968750, 187.000000) (0.675967, 196.555556) (0.769717, 304.000000) (0.769717, 140.000000) (0.893229, 225.000000) (0.924479, 167.000000) (0.924479, 244.000000) (0.735863, 199.555556) (0.924479, 167.000000) (0.906250, 241.000000) (1.000000, 80.000000) (0.966667, 109.000000) (0.900000, 156.500000) (0.900000, 125.000000) (0.900000, 157.500000) (0.894792, 129.000000) (0.900000, 121.000000) (0.816667, 181.500000) (0.900000, 176.000000) (0.900000, 121.000000) (0.900000, 121.000000) (1.000000, 80.000000) (1.000000, 121.000000) (1.000000, 80.000000) (0.966667, 109.000000) (1.000000, 80.000000) (0.842857, 155.000000) (0.900000, 182.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.866667, 171.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 114.000000) (1.000000, 121.000000) (1.000000, 78.000000) (1.000000, 94.000000) (0.900000, 125.000000) (0.900000, 177.000000) (1.000000, 94.000000) (0.928571, 189.000000) (0.626389, 200.000000) (1.000000, 137.000000) (1.000000, 96.000000) (1.000000, 137.000000) (1.000000, 137.000000) (1.000000, 130.000000) (1.000000, 137.000000) (1.000000, 137.000000) (1.000000, 94.000000) (1.000000, 113.000000) (1.000000, 81.000000) (1.000000, 114.000000) (1.000000, 78.000000) (1.000000, 114.000000) (1.000000, 114.000000) (1.000000, 137.000000) (1.000000, 137.000000) (1.000000, 96.000000) (1.000000, 137.000000) (1.000000, 137.000000) (1.000000, 96.000000) (1.000000, 97.000000) (1.000000, 136.000000) (1.000000, 96.000000) (1.000000, 137.000000) (1.000000, 137.000000) (0.894048, 129.000000) (0.900000, 157.500000) (1.000000, 137.000000) (1.000000, 96.000000) (1.000000, 137.000000) (0.900000, 157.500000) (0.895370, 129.000000)}

\drefset{/runtime/by-precision/base+enc+opt+ass+flow/TerminateTask/window}{(0.620000, 200.000000) (0.680000, 196.555556) (0.740000, 189.492063) (0.760000, 190.750000) (0.780000, 142.000000) (0.820000, 183.750000) (0.840000, 153.500000) (0.860000, 144.500000) (0.880000, 152.625000) (0.900000, 154.705882) (0.920000, 191.750000) (0.960000, 126.000000) (1.000000, 104.653333)}

\drefset{/runtime/by-precision/base+enc+opt/ActivateTask}{(1.000000, 80.000000) (0.900000, 85.000000) (0.866667, 101.000000) (0.966667, 80.000000) (0.736111, 101.000000) (1.000000, 80.000000) (1.000000, 99.000000) (1.000000, 104.000000) (0.875000, 80.000000) (0.875000, 101.000000) (1.000000, 85.000000) (1.000000, 85.000000) (0.916667, 101.000000) (0.916667, 101.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 85.000000) (1.000000, 85.000000) (0.875000, 80.000000) (1.000000, 85.000000) (1.000000, 80.000000) (0.769717, 85.000000) (0.893229, 85.000000) (0.893229, 85.000000) (0.735863, 85.000000) (0.893229, 85.000000) (0.735863, 85.000000) (0.769717, 85.000000) (0.866667, 101.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.816667, 85.000000) (0.900000, 85.000000) (1.000000, 80.000000) (0.816667, 85.000000) (0.900000, 85.000000) (1.000000, 80.000000) (0.866667, 101.000000) (0.842857, 101.000000) (1.000000, 80.000000) (0.766667, 101.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.895833, 80.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 85.000000) (1.000000, 80.000000) (1.000000, 85.000000) (0.900000, 80.000000) (1.000000, 80.000000) (0.900000, 80.000000) (1.000000, 85.000000) (1.000000, 84.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.900000, 80.000000) (0.900000, 80.000000)}

\drefset{/runtime/by-precision/base+enc+opt/ActivateTask/window}{(0.740000, 90.333333) (0.760000, 90.333333) (0.820000, 85.000000) (0.840000, 101.000000) (0.860000, 101.000000) (0.880000, 87.000000) (0.900000, 82.727273) (0.920000, 101.000000) (0.960000, 80.000000) (1.000000, 83.454545)}

\drefset{/runtime/by-precision/base+enc+opt/ChainTask}{(1.000000, 88.000000) (0.875000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (0.875000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (0.769717, 88.000000) (1.000000, 88.000000) (0.900000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (1.000000, 88.000000) (0.866667, 88.000000) (1.000000, 88.000000) (0.795833, 176.620038) (0.979167, 88.158690) (1.000000, 90.000000) (1.000000, 88.000000) (0.894048, 155.000000) (1.000000, 88.000000) (0.895370, 97.000000)}

\drefset{/runtime/by-precision/base+enc+opt/ChainTask/window}{(0.760000, 88.000000) (0.800000, 176.620038) (0.860000, 88.000000) (0.880000, 88.000000) (0.900000, 113.333333) (0.980000, 88.158690) (1.000000, 88.125000)}

\drefset{/runtime/by-precision/base+enc+opt/GetResource}{(0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.924479, 86.000000) (0.769717, 86.000000) (0.769717, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (0.900000, 86.000000)}

\drefset{/runtime/by-precision/base+enc+opt/GetResource/window}{(0.760000, 86.000000) (0.900000, 86.000000) (0.920000, 86.000000) (1.000000, 86.000000)}

\drefset{/runtime/by-precision/base+enc+opt/ReleaseResource}{(0.900000, 80.000000) (0.916667, 143.000000) (1.000000, 80.000000) (0.928571, 149.000000) (0.893229, 148.000000) (0.769717, 86.000000) (0.707217, 146.333333) (0.900000, 80.000000) (0.900000, 80.000000) (1.000000, 86.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.900000, 80.000000) (1.000000, 80.000000) (0.900000, 80.000000) (0.900000, 80.000000)}

\drefset{/runtime/by-precision/base+enc+opt/ReleaseResource/window}{(0.700000, 146.333333) (0.760000, 86.000000) (0.900000, 89.714286) (0.920000, 146.000000) (1.000000, 80.600000)}

\drefset{/runtime/by-precision/base+enc+opt/SetRelAlarm}{(1.000000, 141.000000) (0.772222, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.769841, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.968750, 141.000000)}

\drefset{/runtime/by-precision/base+enc+opt/SetRelAlarm/window}{(0.760000, 141.000000) (0.780000, 141.000000) (0.960000, 141.000000) (1.000000, 141.000000)}

\drefset{/runtime/by-precision/base+enc+opt/TerminateTask}{(1.000000, 54.000000) (0.888889, 136.000000) (0.820635, 159.000000) (1.000000, 56.000000) (1.000000, 54.000000) (0.966667, 87.000000) (0.966667, 94.000000) (0.736111, 163.428571) (1.000000, 73.000000) (1.000000, 113.000000) (1.000000, 106.000000) (0.772222, 134.000000) (1.000000, 56.000000) (0.769841, 134.000000) (1.000000, 56.000000) (0.875000, 136.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 56.000000) (0.769841, 167.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 87.000000) (0.888889, 136.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 87.000000) (1.000000, 54.000000) (0.875000, 102.000000) (0.888889, 136.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 87.000000) (1.000000, 54.000000) (0.833333, 132.000000) (0.888889, 136.000000) (0.875000, 136.000000) (0.866071, 94.000000) (1.000000, 54.000000) (0.888889, 141.000000) (1.000000, 54.000000) (1.000000, 54.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 94.000000) (1.000000, 54.000000) (0.924479, 87.000000) (0.924479, 87.000000) (0.735863, 155.555556) (0.893229, 150.000000) (0.675967, 152.555556) (0.906250, 162.000000) (0.924479, 167.000000) (0.769717, 254.000000) (0.769717, 87.000000) (0.968750, 104.000000) (0.966667, 87.000000) (1.000000, 54.000000) (0.900000, 122.500000) (0.900000, 102.000000) (0.894792, 94.000000) (0.900000, 87.000000) (0.900000, 122.500000) (0.816667, 149.500000) (0.900000, 143.000000) (0.900000, 87.000000) (0.900000, 87.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 54.000000) (1.000000, 54.000000) (0.966667, 87.000000) (0.900000, 159.000000) (0.842857, 136.000000) (1.000000, 54.000000) (1.000000, 54.000000) (0.866667, 152.000000) (1.000000, 54.000000) (1.000000, 54.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 54.000000) (0.900000, 102.000000) (0.928571, 150.000000) (1.000000, 54.000000) (0.900000, 143.000000) (0.626389, 187.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 87.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 87.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 54.000000) (1.000000, 87.000000) (1.000000, 87.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 94.000000) (1.000000, 54.000000) (0.900000, 122.500000) (0.894048, 94.000000) (1.000000, 54.000000) (1.000000, 94.000000) (1.000000, 94.000000) (0.895370, 94.000000) (0.900000, 122.500000)}

\drefset{/runtime/by-precision/base+enc+opt/TerminateTask/window}{(0.620000, 187.000000) (0.680000, 152.555556) (0.740000, 159.492063) (0.760000, 160.500000) (0.780000, 134.000000) (0.820000, 154.250000) (0.840000, 134.000000) (0.860000, 123.000000) (0.880000, 132.375000) (0.900000, 117.294118) (0.920000, 122.750000) (0.960000, 91.800000) (1.000000, 72.320000)}

\drefset{/runtime/by-precision/base+enc/ActivateTask}{(1.000000, 269.000000) (0.900000, 276.000000) (0.966667, 209.000000) (0.866667, 216.000000) (1.000000, 211.000000) (0.736111, 215.600000) (1.000000, 216.000000) (1.000000, 221.000000) (0.875000, 211.000000) (0.875000, 218.000000) (1.000000, 140.000000) (1.000000, 140.000000) (0.916667, 149.000000) (0.916667, 149.000000) (1.000000, 216.000000) (1.000000, 216.000000) (1.000000, 211.000000) (1.000000, 215.000000) (1.000000, 216.000000) (0.875000, 211.000000) (1.000000, 246.000000) (1.000000, 239.000000) (0.769717, 456.000000) (0.893229, 152.000000) (0.893229, 152.000000) (0.893229, 152.000000) (0.735863, 456.000000) (0.769717, 456.000000) (0.735863, 456.000000) (0.866667, 216.000000) (1.000000, 269.000000) (1.000000, 269.000000) (0.816667, 147.000000) (0.900000, 147.000000) (1.000000, 269.000000) (0.816667, 276.000000) (0.900000, 276.000000) (1.000000, 209.000000) (0.866667, 216.000000) (0.842857, 216.000000) (1.000000, 209.000000) (0.766667, 216.000000) (1.000000, 216.000000) (1.000000, 211.000000) (1.000000, 271.000000) (0.895833, 239.000000) (1.000000, 239.000000) (1.000000, 141.000000) (1.000000, 269.000000) (1.000000, 278.000000) (1.000000, 275.000000) (1.000000, 269.000000) (1.000000, 269.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 279.000000) (1.000000, 269.000000) (1.000000, 276.000000) (1.000000, 149.000000) (1.000000, 149.000000) (1.000000, 269.000000) (1.000000, 149.000000) (0.900000, 269.000000) (1.000000, 269.000000) (0.900000, 269.000000) (1.000000, 276.000000) (1.000000, 276.000000) (1.000000, 269.000000) (1.000000, 269.000000) (0.900000, 269.000000) (0.900000, 269.000000)}

\drefset{/runtime/by-precision/base+enc/ActivateTask/window}{(0.740000, 375.866667) (0.760000, 376.000000) (0.820000, 211.500000) (0.840000, 216.000000) (0.860000, 216.000000) (0.880000, 213.333333) (0.900000, 224.545455) (0.920000, 149.000000) (0.960000, 209.000000) (1.000000, 224.500000)}

\drefset{/runtime/by-precision/base+enc/ChainTask}{(1.000000, 221.000000) (0.875000, 220.000000) (1.000000, 281.000000) (1.000000, 220.000000) (0.875000, 220.000000) (1.000000, 221.000000) (1.000000, 220.000000) (1.000000, 221.000000) (1.000000, 256.000000) (0.769717, 461.000000) (1.000000, 281.000000) (1.000000, 221.000000) (0.900000, 221.000000) (1.000000, 281.000000) (1.000000, 281.000000) (1.000000, 281.000000) (0.866667, 221.000000) (1.000000, 221.000000) (0.795833, 258.242347) (0.979167, 251.000000) (1.000000, 283.000000) (1.000000, 281.000000) (0.894048, 286.000000) (1.000000, 281.000000) (0.895370, 288.000000)}

\drefset{/runtime/by-precision/base+enc/ChainTask/window}{(0.760000, 461.000000) (0.800000, 258.242347) (0.860000, 221.000000) (0.880000, 220.000000) (0.900000, 265.000000) (0.980000, 251.000000) (1.000000, 253.187500)}

\drefset{/runtime/by-precision/base+enc/GetResource}{(0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.924479, 86.000000) (0.769717, 86.000000) (0.769717, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (0.900000, 86.000000)}

\drefset{/runtime/by-precision/base+enc/GetResource/window}{(0.760000, 86.000000) (0.900000, 86.000000) (0.920000, 86.000000) (1.000000, 86.000000)}

\drefset{/runtime/by-precision/base+enc/ReleaseResource}{(0.900000, 250.000000) (1.000000, 250.000000) (0.916667, 250.000000) (0.928571, 256.000000) (0.769717, 437.000000) (0.893229, 449.000000) (0.707217, 433.888889) (0.900000, 250.000000) (0.900000, 250.000000) (1.000000, 256.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (0.900000, 250.000000) (1.000000, 250.000000) (0.900000, 250.000000) (0.900000, 250.000000)}

\drefset{/runtime/by-precision/base+enc/ReleaseResource/window}{(0.700000, 433.888889) (0.760000, 437.000000) (0.900000, 278.428571) (0.920000, 253.000000) (1.000000, 250.600000)}

\drefset{/runtime/by-precision/base+enc/SetRelAlarm}{(0.772222, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.769841, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.968750, 141.000000)}

\drefset{/runtime/by-precision/base+enc/SetRelAlarm/window}{(0.760000, 141.000000) (0.780000, 141.000000) (0.960000, 141.000000) (1.000000, 141.000000)}

\drefset{/runtime/by-precision/base+enc/TerminateTask}{(1.000000, 169.000000) (0.888889, 203.000000) (0.820635, 270.000000) (1.000000, 231.000000) (1.000000, 169.000000) (0.966667, 211.000000) (0.966667, 203.000000) (0.736111, 201.000000) (1.000000, 188.000000) (1.000000, 230.000000) (1.000000, 223.000000) (0.772222, 171.000000) (1.000000, 171.000000) (0.769841, 171.000000) (1.000000, 171.000000) (0.875000, 204.000000) (1.000000, 169.000000) (1.000000, 211.000000) (1.000000, 171.000000) (0.769841, 204.000000) (1.000000, 169.000000) (1.000000, 204.000000) (1.000000, 200.000000) (0.888889, 204.000000) (1.000000, 270.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 169.000000) (1.000000, 204.000000) (0.875000, 169.000000) (1.000000, 169.000000) (0.888889, 204.000000) (1.000000, 211.000000) (1.000000, 169.000000) (1.000000, 204.000000) (1.000000, 204.000000) (1.000000, 169.000000) (0.833333, 169.000000) (0.888889, 203.000000) (1.000000, 169.000000) (0.875000, 204.000000) (0.866071, 211.000000) (0.888889, 209.000000) (1.000000, 169.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 234.000000) (1.000000, 241.000000) (1.000000, 169.000000) (0.769717, 443.000000) (0.735863, 447.111111) (0.906250, 408.000000) (0.924479, 444.000000) (0.924479, 444.000000) (0.769717, 411.000000) (0.893229, 441.000000) (0.924479, 444.000000) (0.675967, 444.000000) (0.968750, 411.000000) (0.966667, 203.000000) (1.000000, 169.000000) (0.900000, 249.500000) (0.900000, 169.000000) (0.894792, 271.000000) (0.900000, 264.000000) (0.900000, 249.500000) (0.900000, 264.000000) (0.900000, 264.000000) (0.816667, 246.500000) (0.900000, 270.000000) (1.000000, 211.000000) (1.000000, 169.000000) (1.000000, 169.000000) (0.966667, 203.000000) (1.000000, 169.000000) (0.900000, 210.000000) (0.842857, 203.000000) (1.000000, 169.000000) (1.000000, 169.000000) (0.866667, 203.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 211.000000) (1.000000, 169.000000) (1.000000, 204.000000) (1.000000, 229.000000) (0.900000, 169.000000) (1.000000, 229.000000) (0.900000, 270.000000) (0.928571, 261.000000) (0.626389, 239.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 271.000000) (1.000000, 273.000000) (1.000000, 264.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 273.000000) (1.000000, 204.000000) (1.000000, 169.000000) (1.000000, 200.000000) (1.000000, 169.000000) (1.000000, 204.000000) (1.000000, 200.000000) (1.000000, 274.000000) (1.000000, 271.000000) (1.000000, 271.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 270.000000) (0.900000, 249.500000) (0.894048, 271.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 273.000000) (0.895370, 271.000000) (0.900000, 249.500000)}

\drefset{/runtime/by-precision/base+enc/TerminateTask/window}{(0.620000, 239.000000) (0.680000, 444.000000) (0.740000, 324.055556) (0.760000, 307.250000) (0.780000, 171.000000) (0.820000, 258.250000) (0.840000, 186.000000) (0.860000, 207.000000) (0.880000, 200.000000) (0.900000, 267.058824) (0.920000, 398.250000) (0.960000, 246.200000) (1.000000, 215.293333)}

\drefset{/runtime/by-precision/base+flow/ActivateTask}{(1.000000, 87.000000) (0.900000, 97.000000) (0.866667, 86.000000) (0.966667, 84.000000) (0.736111, 84.800000) (1.000000, 80.000000) (1.000000, 93.000000) (1.000000, 97.000000) (0.875000, 83.000000) (0.875000, 85.333333) (1.000000, 75.000000) (1.000000, 75.000000) (0.916667, 72.333333) (0.916667, 71.500000) (1.000000, 84.000000) (1.000000, 87.000000) (1.000000, 83.000000) (1.000000, 86.000000) (1.000000, 84.000000) (0.875000, 80.000000) (1.000000, 90.000000) (1.000000, 91.000000) (0.769717, 72.000000) (0.893229, 75.000000) (0.769717, 72.000000) (0.893229, 75.000000) (0.893229, 75.000000) (0.735863, 111.000000) (0.735863, 111.000000) (0.866667, 86.000000) (1.000000, 89.000000) (1.000000, 89.000000) (0.816667, 72.000000) (0.900000, 71.000000) (1.000000, 90.000000) (0.816667, 93.000000) (0.900000, 92.000000) (1.000000, 84.000000) (0.866667, 86.000000) (0.842857, 85.000000) (1.000000, 84.000000) (0.766667, 87.000000) (1.000000, 83.000000) (1.000000, 87.000000) (1.000000, 92.000000) (1.000000, 84.000000) (0.895833, 88.000000) (1.000000, 73.000000) (1.000000, 90.000000) (1.000000, 92.000000) (1.000000, 92.000000) (1.000000, 90.000000) (1.000000, 90.000000) (1.000000, 75.000000) (1.000000, 75.000000) (1.000000, 75.000000) (1.000000, 75.000000) (1.000000, 90.000000) (1.000000, 96.000000) (1.000000, 96.000000) (1.000000, 73.000000) (1.000000, 73.000000) (1.000000, 90.000000) (1.000000, 73.000000) (0.900000, 89.000000) (1.000000, 89.000000) (0.900000, 89.000000) (1.000000, 92.000000) (1.000000, 93.000000) (1.000000, 90.000000) (1.000000, 89.000000) (0.900000, 89.000000) (0.900000, 89.000000)}

\drefset{/runtime/by-precision/base+flow/ActivateTask/window}{(0.740000, 102.266667) (0.760000, 77.000000) (0.820000, 82.500000) (0.840000, 85.000000) (0.860000, 86.000000) (0.880000, 82.777778) (0.900000, 84.454545) (0.920000, 71.916667) (0.960000, 84.000000) (1.000000, 85.568182)}

\drefset{/runtime/by-precision/base+flow/ChainTask}{(0.875000, 80.800000) (1.000000, 86.000000) (1.000000, 94.000000) (1.000000, 87.000000) (0.875000, 83.000000) (1.000000, 83.000000) (1.000000, 87.000000) (1.000000, 88.000000) (1.000000, 90.000000) (0.769717, 111.000000) (1.000000, 91.000000) (0.900000, 88.000000) (1.000000, 87.000000) (1.000000, 92.000000) (1.000000, 93.000000) (1.000000, 94.000000) (0.866667, 88.000000) (1.000000, 88.000000) (0.795833, 92.499027) (0.979167, 88.000000) (1.000000, 99.000000) (1.000000, 92.000000) (0.894048, 97.000000) (0.895370, 100.000000) (1.000000, 92.000000)}

\drefset{/runtime/by-precision/base+flow/ChainTask/window}{(0.760000, 111.000000) (0.800000, 92.499027) (0.860000, 88.000000) (0.880000, 81.900000) (0.900000, 95.000000) (0.980000, 88.000000) (1.000000, 90.187500)}

\drefset{/runtime/by-precision/base+flow/GetResource}{(0.900000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (0.924479, 56.000000) (0.769717, 56.000000) (0.769717, 56.000000) (0.900000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 56.000000) (0.900000, 56.000000) (1.000000, 56.000000) (0.900000, 56.000000) (0.900000, 56.000000)}

\drefset{/runtime/by-precision/base+flow/GetResource/window}{(0.760000, 56.000000) (0.900000, 56.000000) (0.920000, 56.000000) (1.000000, 56.000000)}

\drefset{/runtime/by-precision/base+flow/ReleaseResource}{(0.900000, 86.000000) (0.916667, 86.000000) (1.000000, 86.000000) (0.928571, 81.000000) (0.769717, 108.000000) (0.893229, 111.000000) (0.707217, 106.666667) (0.900000, 87.000000) (0.900000, 86.000000) (1.000000, 82.000000) (1.000000, 87.000000) (1.000000, 86.000000) (1.000000, 87.000000) (1.000000, 87.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (0.900000, 86.000000)}

\drefset{/runtime/by-precision/base+flow/ReleaseResource/window}{(0.700000, 106.666667) (0.760000, 108.000000) (0.900000, 89.714286) (0.920000, 83.500000) (1.000000, 85.900000)}

\drefset{/runtime/by-precision/base+flow/SetRelAlarm}{(0.772222, 67.000000) (1.000000, 65.000000) (1.000000, 65.000000) (1.000000, 65.000000) (0.769841, 68.000000) (1.000000, 65.000000) (1.000000, 65.000000) (0.968750, 65.000000)}

\drefset{/runtime/by-precision/base+flow/SetRelAlarm/window}{(0.760000, 68.000000) (0.780000, 67.000000) (0.960000, 65.000000) (1.000000, 65.000000)}

\drefset{/runtime/by-precision/base+flow/TerminateTask}{(1.000000, 61.000000) (0.888889, 79.000000) (0.820635, 89.000000) (1.000000, 78.000000) (1.000000, 63.000000) (0.966667, 80.000000) (0.966667, 87.000000) (0.736111, 82.285714) (1.000000, 100.000000) (1.000000, 96.000000) (1.000000, 73.000000) (1.000000, 68.000000) (0.772222, 70.000000) (0.769841, 70.000000) (1.000000, 68.000000) (0.875000, 84.000000) (1.000000, 63.000000) (1.000000, 87.000000) (1.000000, 68.000000) (0.769841, 83.000000) (1.000000, 61.000000) (1.000000, 84.000000) (1.000000, 82.000000) (0.888889, 83.000000) (1.000000, 70.000000) (1.000000, 88.000000) (1.000000, 89.000000) (1.000000, 63.000000) (1.000000, 84.000000) (0.875000, 64.000000) (1.000000, 61.000000) (0.888889, 83.000000) (1.000000, 88.000000) (1.000000, 61.000000) (1.000000, 84.000000) (1.000000, 64.000000) (1.000000, 84.000000) (0.833333, 63.000000) (0.888889, 79.000000) (0.866071, 88.000000) (1.000000, 62.000000) (0.875000, 84.000000) (0.888889, 84.000000) (1.000000, 61.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 87.000000) (1.000000, 91.000000) (1.000000, 63.000000) (0.924479, 109.000000) (0.769717, 103.000000) (0.924479, 109.000000) (0.735863, 109.333333) (0.893229, 107.000000) (0.924479, 106.000000) (0.906250, 92.000000) (0.675967, 109.000000) (0.769717, 93.000000) (0.968750, 91.000000) (0.966667, 80.000000) (1.000000, 63.000000) (0.900000, 78.500000) (0.900000, 63.000000) (0.894792, 93.000000) (0.900000, 90.000000) (0.900000, 79.500000) (0.900000, 87.000000) (0.900000, 90.000000) (0.900000, 90.000000) (0.816667, 80.500000) (1.000000, 87.000000) (1.000000, 63.000000) (1.000000, 63.000000) (1.000000, 63.000000) (0.966667, 80.000000) (0.842857, 80.000000) (0.900000, 82.000000) (1.000000, 63.000000) (1.000000, 63.000000) (0.866667, 80.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 61.000000) (1.000000, 88.000000) (1.000000, 84.000000) (1.000000, 67.000000) (0.900000, 63.000000) (0.928571, 89.000000) (0.900000, 88.000000) (1.000000, 67.000000) (0.626389, 88.000000) (1.000000, 94.000000) (1.000000, 69.000000) (1.000000, 89.000000) (1.000000, 93.000000) (1.000000, 67.000000) (1.000000, 90.000000) (1.000000, 89.000000) (1.000000, 93.000000) (1.000000, 83.000000) (1.000000, 64.000000) (1.000000, 82.000000) (1.000000, 82.000000) (1.000000, 61.000000) (1.000000, 84.000000) (1.000000, 97.000000) (1.000000, 93.000000) (1.000000, 97.000000) (1.000000, 69.000000) (1.000000, 89.000000) (1.000000, 69.000000) (1.000000, 70.000000) (1.000000, 88.000000) (1.000000, 89.000000) (1.000000, 69.000000) (1.000000, 89.000000) (0.900000, 79.500000) (0.894048, 93.000000) (1.000000, 69.000000) (1.000000, 89.000000) (1.000000, 93.000000) (0.895370, 93.000000) (0.900000, 79.500000)}

\drefset{/runtime/by-precision/base+flow/TerminateTask/window}{(0.620000, 88.000000) (0.680000, 109.000000) (0.740000, 95.809524) (0.760000, 87.250000) (0.780000, 70.000000) (0.820000, 84.750000) (0.840000, 71.500000) (0.860000, 84.000000) (0.880000, 80.000000) (0.900000, 85.176471) (0.920000, 103.250000) (0.960000, 83.600000) (1.000000, 76.386667)}

\drefset{/runtime/by-precision/base+mpu+enc/ActivateTask}{(1.000000, 269.000000) (0.900000, 276.000000) (0.866667, 216.000000) (0.966667, 209.000000) (0.736111, 215.600000) (1.000000, 211.000000) (1.000000, 221.000000) (1.000000, 216.000000) (0.875000, 211.000000) (0.875000, 218.000000) (1.000000, 140.000000) (1.000000, 140.000000) (0.916667, 149.000000) (0.916667, 149.000000) (1.000000, 216.000000) (1.000000, 211.000000) (1.000000, 216.000000) (1.000000, 215.000000) (0.875000, 211.000000) (1.000000, 216.000000) (1.000000, 239.000000) (1.000000, 246.000000) (0.893229, 152.000000) (0.893229, 152.000000) (0.769717, 456.000000) (0.893229, 152.000000) (0.735863, 456.000000) (0.735863, 456.000000) (0.769717, 456.000000) (0.866667, 216.000000) (1.000000, 269.000000) (0.816667, 147.000000) (0.900000, 147.000000) (1.000000, 269.000000) (0.900000, 276.000000) (1.000000, 269.000000) (0.816667, 276.000000) (1.000000, 209.000000) (0.866667, 216.000000) (0.842857, 216.000000) (1.000000, 209.000000) (0.766667, 216.000000) (1.000000, 216.000000) (1.000000, 211.000000) (1.000000, 271.000000) (1.000000, 238.918367) (0.895833, 238.921120) (1.000000, 141.000000) (1.000000, 269.000000) (1.000000, 275.000000) (1.000000, 269.000000) (1.000000, 278.000000) (1.000000, 269.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 140.000000) (1.000000, 269.000000) (1.000000, 279.000000) (1.000000, 276.000000) (1.000000, 149.000000) (1.000000, 149.000000) (1.000000, 149.000000) (1.000000, 269.000000) (0.900000, 269.000000) (0.900000, 269.000000) (1.000000, 269.000000) (1.000000, 276.000000) (1.000000, 276.000000) (1.000000, 269.000000) (1.000000, 269.000000) (0.900000, 269.000000) (0.900000, 269.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/ActivateTask/window}{(0.740000, 375.866667) (0.760000, 376.000000) (0.820000, 211.500000) (0.840000, 216.000000) (0.860000, 216.000000) (0.880000, 213.333333) (0.900000, 224.538284) (0.920000, 149.000000) (0.960000, 209.000000) (1.000000, 224.498145)}

\drefset{/runtime/by-precision/base+mpu+enc/ChainTask}{(0.875000, 220.000000) (1.000000, 221.000000) (1.000000, 281.000000) (1.000000, 220.000000) (0.875000, 220.000000) (1.000000, 221.000000) (1.000000, 220.000000) (1.000000, 221.000000) (1.000000, 256.000000) (0.769717, 461.000000) (1.000000, 281.000000) (0.900000, 221.000000) (1.000000, 221.000000) (1.000000, 281.000000) (1.000000, 281.000000) (1.000000, 281.000000) (0.866667, 221.000000) (1.000000, 221.000000) (0.795833, 257.991071) (0.979167, 251.000000) (1.000000, 283.000000) (1.000000, 281.000000) (0.894048, 286.000000) (0.895370, 288.000000) (1.000000, 281.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/ChainTask/window}{(0.760000, 461.000000) (0.800000, 257.991071) (0.860000, 221.000000) (0.880000, 220.000000) (0.900000, 265.000000) (0.980000, 251.000000) (1.000000, 253.187500)}

\drefset{/runtime/by-precision/base+mpu+enc/GetResource}{(0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.769717, 86.000000) (0.924479, 86.000000) (0.769717, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (1.000000, 86.000000) (0.900000, 86.000000) (0.900000, 86.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/GetResource/window}{(0.760000, 86.000000) (0.900000, 86.000000) (0.920000, 86.000000) (1.000000, 86.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/ReleaseResource}{(0.900000, 250.000000) (0.916667, 250.000000) (1.000000, 250.000000) (0.928571, 256.000000) (0.893229, 449.000000) (0.769717, 437.000000) (0.707217, 433.888889) (0.900000, 250.000000) (0.900000, 250.000000) (1.000000, 250.000000) (1.000000, 256.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (1.000000, 250.000000) (0.900000, 250.000000) (1.000000, 250.000000) (0.900000, 250.000000) (0.900000, 250.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/ReleaseResource/window}{(0.700000, 433.888889) (0.760000, 437.000000) (0.900000, 278.428571) (0.920000, 253.000000) (1.000000, 250.600000)}

\drefset{/runtime/by-precision/base+mpu+enc/SetRelAlarm}{(1.000000, 141.000000) (0.772222, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.769841, 141.000000) (1.000000, 141.000000) (1.000000, 141.000000) (0.968750, 141.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/SetRelAlarm/window}{(0.760000, 141.000000) (0.780000, 141.000000) (0.960000, 141.000000) (1.000000, 141.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/TerminateTask}{(0.888889, 203.000000) (1.000000, 169.000000) (0.820635, 270.000000) (1.000000, 231.000000) (1.000000, 169.000000) (0.966667, 211.000000) (0.966667, 203.000000) (0.736111, 201.000000) (1.000000, 223.000000) (1.000000, 188.000000) (1.000000, 230.000000) (0.772222, 171.000000) (1.000000, 171.000000) (1.000000, 171.000000) (0.769841, 171.000000) (1.000000, 211.000000) (1.000000, 169.000000) (0.875000, 204.000000) (1.000000, 171.000000) (0.769841, 204.000000) (1.000000, 200.000000) (1.000000, 169.000000) (1.000000, 204.000000) (0.888889, 204.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 204.000000) (1.000000, 169.000000) (0.875000, 169.000000) (1.000000, 169.000000) (0.888889, 204.000000) (1.000000, 204.000000) (1.000000, 169.000000) (1.000000, 211.000000) (1.000000, 169.000000) (1.000000, 204.000000) (0.888889, 203.000000) (0.833333, 169.000000) (0.866071, 211.000000) (0.875000, 204.000000) (1.000000, 169.000000) (1.000000, 169.000000) (0.888889, 209.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 234.000000) (1.000000, 241.000000) (1.000000, 169.000000) (0.769717, 443.000000) (0.968750, 411.000000) (0.675967, 444.000000) (0.735863, 447.111111) (0.924479, 444.000000) (0.906250, 408.000000) (0.924479, 444.000000) (0.769717, 411.000000) (0.924479, 444.000000) (0.893229, 441.000000) (1.000000, 169.000000) (0.966667, 203.000000) (0.900000, 249.500000) (0.900000, 169.000000) (0.900000, 249.500000) (0.894792, 271.000000) (0.900000, 264.000000) (0.900000, 264.000000) (0.816667, 246.500000) (0.900000, 270.000000) (0.900000, 264.000000) (1.000000, 169.000000) (1.000000, 211.000000) (1.000000, 169.000000) (1.000000, 169.000000) (0.966667, 203.000000) (0.842857, 203.000000) (1.000000, 169.000000) (0.900000, 210.000000) (1.000000, 169.000000) (0.866667, 203.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 229.000000) (1.000000, 169.000000) (1.000000, 211.000000) (1.000000, 204.000000) (1.000000, 229.000000) (0.900000, 169.000000) (0.900000, 270.000000) (1.000000, 229.000000) (0.928571, 261.000000) (0.626389, 239.000000) (1.000000, 271.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 264.000000) (1.000000, 273.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 273.000000) (1.000000, 200.000000) (1.000000, 204.000000) (1.000000, 169.000000) (1.000000, 204.000000) (1.000000, 169.000000) (1.000000, 200.000000) (1.000000, 274.000000) (1.000000, 229.000000) (1.000000, 271.000000) (1.000000, 271.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 270.000000) (0.894048, 271.000000) (0.900000, 249.500000) (1.000000, 270.000000) (1.000000, 229.000000) (1.000000, 273.000000) (0.900000, 249.500000) (0.895370, 271.000000)}

\drefset{/runtime/by-precision/base+mpu+enc/TerminateTask/window}{(0.620000, 239.000000) (0.680000, 444.000000) (0.740000, 324.055556) (0.760000, 307.250000) (0.780000, 171.000000) (0.820000, 258.250000) (0.840000, 186.000000) (0.860000, 207.000000) (0.880000, 200.000000) (0.900000, 267.058824) (0.920000, 398.250000) (0.960000, 246.200000) (1.000000, 215.293333)}

\drefset{/runtime/by-precision/base+mpu/ActivateTask}{(0.900000, 89.000000) (1.000000, 82.000000) (0.866667, 78.000000) (0.966667, 76.000000) (0.736111, 77.800000) (1.000000, 75.000000) (1.000000, 85.000000) (1.000000, 89.000000) (0.875000, 75.000000) (0.875000, 77.333333) (1.000000, 67.000000) (1.000000, 67.000000) (0.916667, 64.333333) (0.916667, 64.500000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 75.000000) (1.000000, 78.000000) (1.000000, 79.000000) (0.875000, 75.000000) (1.000000, 83.000000) (1.000000, 82.000000) (0.893229, 67.000000) (0.735863, 103.000000) (0.769717, 65.000000) (0.769717, 65.000000) (0.893229, 67.000000) (0.735863, 103.000000) (0.893229, 67.000000) (0.866667, 78.000000) (1.000000, 81.000000) (0.900000, 64.000000) (0.816667, 64.000000) (1.000000, 81.000000) (1.000000, 82.000000) (0.816667, 85.000000) (0.900000, 85.000000) (1.000000, 76.000000) (0.866667, 78.000000) (1.000000, 76.000000) (0.842857, 78.000000) (0.766667, 79.000000) (1.000000, 75.000000) (1.000000, 79.000000) (1.000000, 84.000000) (0.895833, 82.985009) (1.000000, 79.000000) (1.000000, 65.000000) (1.000000, 82.000000) (1.000000, 84.000000) (1.000000, 82.000000) (1.000000, 82.000000) (1.000000, 84.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 88.000000) (1.000000, 82.000000) (1.000000, 88.000000) (1.000000, 65.000000) (1.000000, 65.000000) (1.000000, 65.000000) (1.000000, 82.000000) (0.900000, 82.000000) (1.000000, 81.000000) (0.900000, 82.000000) (1.000000, 82.000000) (1.000000, 84.000000) (1.000000, 85.000000) (0.900000, 82.000000) (1.000000, 81.000000) (0.900000, 82.000000)}

\drefset{/runtime/by-precision/base+mpu/ActivateTask/window}{(0.740000, 94.600000) (0.760000, 69.666667) (0.820000, 74.500000) (0.840000, 78.000000) (0.860000, 78.000000) (0.880000, 75.777778) (0.900000, 77.271364) (0.920000, 64.416667) (0.960000, 76.000000) (1.000000, 77.909091)}

\drefset{/runtime/by-precision/base+mpu/ChainTask}{(0.875000, 75.800000) (1.000000, 80.000000) (1.000000, 86.000000) (1.000000, 79.000000) (0.875000, 75.000000) (1.000000, 75.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 82.000000) (0.769717, 104.000000) (1.000000, 85.000000) (0.900000, 80.000000) (1.000000, 79.000000) (1.000000, 85.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.866667, 80.000000) (1.000000, 80.000000) (0.795833, 84.499117) (0.979167, 83.000000) (1.000000, 87.000000) (1.000000, 85.000000) (0.894048, 89.000000) (0.895370, 92.000000) (1.000000, 85.000000)}

\drefset{/runtime/by-precision/base+mpu/ChainTask/window}{(0.760000, 104.000000) (0.800000, 84.499117) (0.860000, 80.000000) (0.880000, 75.400000) (0.900000, 87.000000) (0.980000, 83.000000) (1.000000, 82.500000)}

\drefset{/runtime/by-precision/base+mpu/GetResource}{(0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.924479, 48.000000) (0.769717, 48.000000) (0.769717, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (0.900000, 48.000000)}

\drefset{/runtime/by-precision/base+mpu/GetResource/window}{(0.760000, 48.000000) (0.900000, 48.000000) (0.920000, 48.000000) (1.000000, 48.000000)}

\drefset{/runtime/by-precision/base+mpu/ReleaseResource}{(0.900000, 79.000000) (0.916667, 78.000000) (1.000000, 78.000000) (0.928571, 74.000000) (0.769717, 100.000000) (0.893229, 104.000000) (0.707217, 98.666667) (0.900000, 79.000000) (0.900000, 79.000000) (1.000000, 79.000000) (1.000000, 74.000000) (1.000000, 78.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (0.900000, 79.000000) (1.000000, 78.000000) (0.900000, 79.000000) (0.900000, 79.000000)}

\drefset{/runtime/by-precision/base+mpu/ReleaseResource/window}{(0.700000, 98.666667) (0.760000, 100.000000) (0.900000, 82.571429) (0.920000, 76.000000) (1.000000, 77.900000)}

\drefset{/runtime/by-precision/base+mpu/SetRelAlarm}{(0.772222, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.769841, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.968750, 59.000000)}

\drefset{/runtime/by-precision/base+mpu/SetRelAlarm/window}{(0.760000, 59.000000) (0.780000, 59.000000) (0.960000, 59.000000) (1.000000, 59.000000)}

\drefset{/runtime/by-precision/base+mpu/TerminateTask}{(1.000000, 56.000000) (0.888889, 72.000000) (0.820635, 81.000000) (1.000000, 64.000000) (0.966667, 79.000000) (0.966667, 72.000000) (1.000000, 56.000000) (0.736111, 74.285714) (1.000000, 68.000000) (1.000000, 88.000000) (1.000000, 92.000000) (1.000000, 58.000000) (0.772222, 58.000000) (1.000000, 58.000000) (0.769841, 58.000000) (1.000000, 56.000000) (0.875000, 76.000000) (1.000000, 80.000000) (0.769841, 76.000000) (1.000000, 58.000000) (1.000000, 74.000000) (1.000000, 56.000000) (1.000000, 76.000000) (0.888889, 76.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 76.000000) (1.000000, 56.000000) (0.875000, 56.000000) (1.000000, 56.000000) (0.888889, 76.000000) (1.000000, 56.000000) (1.000000, 80.000000) (1.000000, 76.000000) (1.000000, 56.000000) (1.000000, 76.000000) (0.888889, 72.000000) (0.833333, 56.000000) (0.875000, 76.000000) (0.866071, 80.000000) (1.000000, 56.000000) (1.000000, 56.000000) (0.888889, 77.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 83.000000) (1.000000, 56.000000) (0.924479, 101.000000) (0.675967, 101.000000) (0.769717, 95.000000) (0.735863, 102.333333) (0.769717, 82.000000) (0.893229, 100.000000) (0.924479, 101.000000) (0.968750, 82.000000) (0.924479, 101.000000) (0.906250, 81.000000) (1.000000, 56.000000) (0.966667, 72.000000) (0.900000, 71.500000) (0.900000, 56.000000) (0.900000, 71.500000) (0.894792, 85.000000) (0.900000, 83.000000) (0.900000, 83.000000) (0.816667, 72.500000) (0.900000, 81.000000) (0.900000, 83.000000) (1.000000, 56.000000) (1.000000, 79.000000) (1.000000, 56.000000) (0.966667, 72.000000) (1.000000, 56.000000) (0.842857, 72.000000) (0.900000, 75.000000) (1.000000, 56.000000) (1.000000, 56.000000) (0.866667, 72.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 80.000000) (1.000000, 76.000000) (1.000000, 56.000000) (1.000000, 62.000000) (0.900000, 56.000000) (0.900000, 81.000000) (1.000000, 62.000000) (0.928571, 82.000000) (0.626389, 81.000000) (1.000000, 86.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 85.000000) (1.000000, 82.000000) (1.000000, 85.000000) (1.000000, 62.000000) (1.000000, 74.000000) (1.000000, 76.000000) (1.000000, 56.000000) (1.000000, 74.000000) (1.000000, 56.000000) (1.000000, 76.000000) (1.000000, 62.000000) (1.000000, 89.000000) (1.000000, 85.000000) (1.000000, 89.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 81.000000) (0.894048, 85.000000) (0.900000, 71.500000) (1.000000, 81.000000) (1.000000, 85.000000) (1.000000, 62.000000) (0.900000, 71.500000) (0.895370, 85.000000)}

\drefset{/runtime/by-precision/base+mpu/TerminateTask/window}{(0.620000, 81.000000) (0.680000, 101.000000) (0.740000, 88.309524) (0.760000, 77.750000) (0.780000, 58.000000) (0.820000, 76.750000) (0.840000, 64.000000) (0.860000, 76.000000) (0.880000, 72.625000) (0.900000, 77.647059) (0.920000, 96.250000) (0.960000, 75.400000) (1.000000, 69.146667)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ActivateTask}{(1.000000, 73.000000) (0.900000, 72.000000) (0.866667, 64.000000) (0.966667, 63.000000) (0.736111, 60.800000) (1.000000, 63.000000) (1.000000, 66.000000) (1.000000, 67.000000) (0.875000, 64.000000) (0.875000, 66.333333) (1.000000, 67.000000) (1.000000, 67.000000) (0.916667, 75.500000) (0.916667, 76.333333) (1.000000, 64.000000) (1.000000, 67.000000) (1.000000, 66.000000) (1.000000, 67.000000) (1.000000, 64.000000) (0.875000, 61.000000) (1.000000, 72.000000) (1.000000, 71.000000) (0.769717, 82.000000) (0.735863, 78.000000) (0.893229, 98.000000) (0.769717, 82.000000) (0.893229, 98.000000) (0.735863, 78.000000) (0.893229, 98.000000) (0.866667, 64.000000) (1.000000, 76.000000) (0.816667, 70.000000) (1.000000, 76.000000) (0.900000, 71.000000) (1.000000, 76.000000) (0.816667, 70.000000) (0.900000, 71.000000) (1.000000, 66.000000) (0.866667, 64.000000) (0.842857, 63.000000) (1.000000, 66.000000) (0.766667, 62.000000) (1.000000, 67.000000) (1.000000, 66.000000) (1.000000, 76.000000) (0.895833, 63.000000) (1.000000, 68.000000) (1.000000, 77.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 76.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 77.000000) (1.000000, 76.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 76.000000) (1.000000, 77.000000) (0.900000, 70.000000) (1.000000, 76.000000) (0.900000, 70.000000) (1.000000, 77.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (0.900000, 70.000000) (0.900000, 70.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ActivateTask/window}{(0.740000, 72.266667) (0.760000, 75.333333) (0.820000, 70.000000) (0.840000, 63.000000) (0.860000, 64.000000) (0.880000, 63.777778) (0.900000, 77.363636) (0.920000, 75.916667) (0.960000, 63.000000) (1.000000, 71.727273)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ChainTask}{(1.000000, 66.000000) (0.875000, 63.000000) (1.000000, 78.000000) (1.000000, 68.000000) (0.875000, 66.000000) (1.000000, 67.000000) (1.000000, 68.000000) (1.000000, 68.000000) (1.000000, 73.000000) (0.769717, 83.000000) (1.000000, 76.000000) (0.900000, 66.000000) (1.000000, 68.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 78.000000) (0.866667, 63.000000) (1.000000, 68.000000) (0.795833, 83.032342) (0.979167, 67.000000) (1.000000, 106.000000) (1.000000, 77.000000) (0.894048, 79.000000) (0.895370, 77.000000) (1.000000, 77.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ChainTask/window}{(0.760000, 83.000000) (0.800000, 83.032342) (0.860000, 63.000000) (0.880000, 64.500000) (0.900000, 74.000000) (0.980000, 67.000000) (1.000000, 74.500000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/GetResource}{(0.900000, 73.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (0.924479, 101.000000) (0.769717, 84.000000) (0.769717, 84.000000) (0.900000, 73.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (0.900000, 73.000000) (1.000000, 78.000000) (0.900000, 73.000000) (0.900000, 73.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/GetResource/window}{(0.760000, 84.000000) (0.900000, 73.000000) (0.920000, 101.000000) (1.000000, 78.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ReleaseResource}{(0.900000, 70.000000) (1.000000, 76.000000) (0.916667, 79.000000) (0.928571, 80.000000) (0.769717, 84.000000) (0.707217, 86.111111) (0.893229, 102.000000) (0.900000, 70.000000) (0.900000, 71.000000) (1.000000, 78.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (1.000000, 76.000000) (0.900000, 70.000000) (1.000000, 76.000000) (0.900000, 70.000000) (0.900000, 70.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/ReleaseResource/window}{(0.700000, 86.111111) (0.760000, 84.000000) (0.900000, 74.714286) (0.920000, 79.500000) (1.000000, 76.200000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/SetRelAlarm}{(0.772222, 69.000000) (1.000000, 77.000000) (1.000000, 77.000000) (1.000000, 77.000000) (0.769841, 70.000000) (1.000000, 77.000000) (1.000000, 77.000000) (0.968750, 115.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/SetRelAlarm/window}{(0.760000, 70.000000) (0.780000, 69.000000) (0.960000, 115.000000) (1.000000, 77.000000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/TerminateTask}{(1.000000, 51.000000) (0.888889, 71.000000) (0.820635, 83.000000) (1.000000, 63.000000) (1.000000, 53.000000) (0.966667, 64.000000) (0.966667, 67.000000) (0.736111, 77.000000) (1.000000, 52.000000) (1.000000, 70.000000) (1.000000, 67.000000) (1.000000, 51.000000) (0.772222, 55.000000) (0.769841, 55.000000) (1.000000, 51.000000) (0.875000, 75.000000) (1.000000, 54.000000) (1.000000, 69.000000) (1.000000, 51.000000) (0.769841, 79.000000) (1.000000, 52.000000) (1.000000, 67.000000) (1.000000, 67.000000) (0.888889, 71.000000) (1.000000, 80.000000) (1.000000, 64.000000) (1.000000, 79.000000) (1.000000, 54.000000) (1.000000, 67.000000) (0.875000, 57.000000) (1.000000, 52.000000) (0.888889, 71.000000) (1.000000, 52.000000) (1.000000, 70.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 55.000000) (0.833333, 61.000000) (0.888889, 71.000000) (0.866071, 68.000000) (1.000000, 53.000000) (0.875000, 75.000000) (0.888889, 72.000000) (1.000000, 52.000000) (1.000000, 61.000000) (1.000000, 61.000000) (1.000000, 75.000000) (1.000000, 72.000000) (1.000000, 54.000000) (0.769717, 95.000000) (0.924479, 100.000000) (0.675967, 92.222222) (0.735863, 94.111111) (0.968750, 94.000000) (0.769717, 83.000000) (0.906250, 103.000000) (0.924479, 120.000000) (0.893229, 101.000000) (0.924479, 100.000000) (0.966667, 64.000000) (1.000000, 53.000000) (0.900000, 73.500000) (0.900000, 56.000000) (0.894792, 75.000000) (0.900000, 71.000000) (0.900000, 74.500000) (0.816667, 81.000000) (0.900000, 83.000000) (0.900000, 71.000000) (0.900000, 71.000000) (1.000000, 70.000000) (1.000000, 54.000000) (1.000000, 54.000000) (0.966667, 64.000000) (1.000000, 53.000000) (0.900000, 81.000000) (0.842857, 72.000000) (1.000000, 53.000000) (1.000000, 53.000000) (0.866667, 76.000000) (1.000000, 61.000000) (1.000000, 61.000000) (1.000000, 61.000000) (1.000000, 70.000000) (1.000000, 52.000000) (1.000000, 67.000000) (1.000000, 61.000000) (0.900000, 56.000000) (1.000000, 61.000000) (0.900000, 84.000000) (0.928571, 89.000000) (0.626389, 75.000000) (1.000000, 63.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 77.000000) (1.000000, 80.000000) (1.000000, 61.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 66.000000) (1.000000, 55.000000) (1.000000, 67.000000) (1.000000, 52.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 80.000000) (1.000000, 64.000000) (1.000000, 63.000000) (1.000000, 80.000000) (1.000000, 79.000000) (1.000000, 64.000000) (1.000000, 63.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.900000, 74.500000) (0.894048, 75.000000) (1.000000, 63.000000) (1.000000, 80.000000) (1.000000, 80.000000) (0.895370, 75.000000) (0.900000, 74.500000)}

\drefset{/runtime/by-precision/base+opt+ass+flow/TerminateTask/window}{(0.620000, 75.000000) (0.680000, 92.222222) (0.740000, 85.555556) (0.760000, 78.000000) (0.780000, 55.000000) (0.820000, 82.000000) (0.840000, 66.500000) (0.860000, 72.000000) (0.880000, 70.375000) (0.900000, 76.411765) (0.920000, 102.250000) (0.960000, 70.600000) (1.000000, 64.640000)}

\drefset{/runtime/by-precision/base+opt/ActivateTask}{(1.000000, 46.000000) (0.900000, 47.000000) (0.866667, 49.000000) (0.966667, 46.000000) (0.736111, 48.800000) (1.000000, 46.000000) (1.000000, 59.000000) (1.000000, 58.000000) (0.875000, 46.000000) (0.875000, 48.333333) (1.000000, 47.000000) (1.000000, 47.000000) (0.916667, 48.500000) (0.916667, 48.333333) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 47.000000) (1.000000, 47.000000) (0.875000, 46.000000) (1.000000, 47.000000) (1.000000, 46.000000) (0.769717, 47.000000) (0.893229, 47.000000) (0.769717, 47.000000) (0.893229, 47.000000) (0.735863, 47.000000) (0.893229, 47.000000) (0.735863, 47.000000) (0.866667, 49.000000) (1.000000, 46.000000) (0.816667, 47.000000) (1.000000, 46.000000) (0.900000, 47.000000) (1.000000, 46.000000) (0.816667, 47.000000) (0.900000, 47.000000) (1.000000, 46.000000) (0.866667, 49.000000) (0.842857, 49.000000) (1.000000, 46.000000) (0.766667, 49.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (0.895833, 46.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 47.000000) (0.900000, 46.000000) (1.000000, 46.000000) (0.900000, 46.000000) (1.000000, 46.000000) (1.000000, 47.000000) (1.000000, 46.000000) (1.000000, 46.000000) (0.900000, 46.000000) (0.900000, 46.000000)}

\drefset{/runtime/by-precision/base+opt/ActivateTask/window}{(0.740000, 47.600000) (0.760000, 47.666667) (0.820000, 47.000000) (0.840000, 49.000000) (0.860000, 49.000000) (0.880000, 46.777778) (0.900000, 46.545455) (0.920000, 48.416667) (0.960000, 46.000000) (1.000000, 47.045455)}

\drefset{/runtime/by-precision/base+opt/ChainTask}{(1.000000, 48.000000) (0.875000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.875000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.769717, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.866667, 48.000000) (1.000000, 48.000000) (0.795833, 68.025462) (0.979167, 48.000000) (1.000000, 50.000000) (1.000000, 48.000000) (0.894048, 54.000000) (0.895370, 52.000000) (1.000000, 48.000000)}

\drefset{/runtime/by-precision/base+opt/ChainTask/window}{(0.760000, 48.000000) (0.800000, 68.025462) (0.860000, 48.000000) (0.880000, 48.000000) (0.900000, 51.333333) (0.980000, 48.000000) (1.000000, 48.125000)}

\drefset{/runtime/by-precision/base+opt/GetResource}{(0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.769717, 48.000000) (0.924479, 48.000000) (0.769717, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (0.900000, 48.000000)}

\drefset{/runtime/by-precision/base+opt/GetResource/window}{(0.760000, 48.000000) (0.900000, 48.000000) (0.920000, 48.000000) (1.000000, 48.000000)}

\drefset{/runtime/by-precision/base+opt/ReleaseResource}{(0.900000, 46.000000) (1.000000, 46.000000) (0.916667, 51.000000) (0.928571, 53.000000) (0.893229, 52.000000) (0.769717, 48.000000) (0.707217, 54.111111) (0.900000, 46.000000) (0.900000, 46.000000) (1.000000, 48.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (1.000000, 46.000000) (0.900000, 46.000000) (1.000000, 46.000000) (0.900000, 46.000000) (0.900000, 46.000000)}

\drefset{/runtime/by-precision/base+opt/ReleaseResource/window}{(0.700000, 54.111111) (0.760000, 48.000000) (0.900000, 46.857143) (0.920000, 52.000000) (1.000000, 46.200000)}

\drefset{/runtime/by-precision/base+opt/SetRelAlarm}{(0.772222, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.769841, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.968750, 59.000000)}

\drefset{/runtime/by-precision/base+opt/SetRelAlarm/window}{(0.760000, 59.000000) (0.780000, 59.000000) (0.960000, 59.000000) (1.000000, 59.000000)}

\drefset{/runtime/by-precision/base+opt/TerminateTask}{(1.000000, 34.000000) (0.888889, 57.000000) (0.820635, 63.000000) (1.000000, 36.000000) (1.000000, 34.000000) (0.966667, 50.000000) (0.966667, 47.000000) (0.736111, 64.000000) (1.000000, 59.000000) (1.000000, 62.000000) (1.000000, 47.000000) (0.772222, 48.000000) (1.000000, 36.000000) (0.769841, 48.000000) (1.000000, 36.000000) (0.875000, 57.000000) (1.000000, 50.000000) (1.000000, 35.000000) (1.000000, 36.000000) (0.769841, 70.000000) (1.000000, 35.000000) (1.000000, 47.000000) (1.000000, 47.000000) (0.888889, 57.000000) (1.000000, 50.000000) (1.000000, 34.000000) (1.000000, 50.000000) (1.000000, 35.000000) (1.000000, 47.000000) (0.875000, 39.000000) (1.000000, 35.000000) (0.888889, 57.000000) (1.000000, 35.000000) (1.000000, 50.000000) (1.000000, 47.000000) (1.000000, 35.000000) (1.000000, 47.000000) (0.833333, 46.000000) (0.888889, 57.000000) (0.866071, 50.000000) (1.000000, 35.000000) (0.875000, 57.000000) (0.888889, 58.000000) (1.000000, 35.000000) (1.000000, 34.000000) (1.000000, 34.000000) (1.000000, 47.000000) (1.000000, 50.000000) (1.000000, 35.000000) (0.924479, 47.000000) (0.675967, 62.222222) (0.735863, 63.111111) (0.906250, 52.000000) (0.968750, 41.000000) (0.769717, 62.000000) (0.924479, 47.000000) (0.769717, 47.000000) (0.893229, 61.000000) (0.924479, 70.000000) (0.966667, 47.000000) (1.000000, 34.000000) (0.900000, 49.500000) (0.900000, 39.000000) (0.894792, 50.000000) (0.900000, 49.500000) (0.900000, 47.000000) (0.900000, 47.000000) (0.900000, 60.000000) (0.900000, 47.000000) (0.816667, 58.000000) (1.000000, 50.000000) (1.000000, 35.000000) (1.000000, 35.000000) (1.000000, 34.000000) (0.966667, 47.000000) (0.900000, 63.000000) (0.842857, 57.000000) (1.000000, 34.000000) (1.000000, 34.000000) (0.866667, 60.000000) (1.000000, 34.000000) (1.000000, 34.000000) (1.000000, 34.000000) (1.000000, 47.000000) (1.000000, 50.000000) (1.000000, 35.000000) (1.000000, 34.000000) (0.900000, 39.000000) (1.000000, 34.000000) (0.928571, 61.000000) (0.900000, 60.000000) (0.626389, 66.000000) (1.000000, 50.000000) (1.000000, 50.000000) (1.000000, 34.000000) (1.000000, 50.000000) (1.000000, 47.000000) (1.000000, 34.000000) (1.000000, 50.000000) (1.000000, 50.000000) (1.000000, 47.000000) (1.000000, 35.000000) (1.000000, 47.000000) (1.000000, 35.000000) (1.000000, 47.000000) (1.000000, 47.000000) (1.000000, 50.000000) (1.000000, 50.000000) (1.000000, 50.000000) (1.000000, 35.000000) (1.000000, 50.000000) (1.000000, 34.000000) (1.000000, 34.000000) (1.000000, 50.000000) (1.000000, 50.000000) (1.000000, 34.000000) (1.000000, 50.000000) (0.900000, 49.500000) (0.894048, 50.000000) (1.000000, 50.000000) (1.000000, 34.000000) (1.000000, 50.000000) (0.895370, 50.000000) (0.900000, 49.500000)}

\drefset{/runtime/by-precision/base+opt/TerminateTask/window}{(0.620000, 66.000000) (0.680000, 62.222222) (0.740000, 63.555556) (0.760000, 56.750000) (0.780000, 48.000000) (0.820000, 60.500000) (0.840000, 51.500000) (0.860000, 55.000000) (0.880000, 54.875000) (0.900000, 50.764706) (0.920000, 56.250000) (0.960000, 46.400000) (1.000000, 41.746667)}

\drefset{/runtime/by-precision/base/ActivateTask}{(1.000000, 82.000000) (0.900000, 89.000000) (0.966667, 76.000000) (0.866667, 78.000000) (0.736111, 77.800000) (1.000000, 75.000000) (1.000000, 85.000000) (1.000000, 89.000000) (0.875000, 75.000000) (0.875000, 77.333333) (1.000000, 67.000000) (1.000000, 67.000000) (0.916667, 64.500000) (0.916667, 64.333333) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 75.000000) (1.000000, 78.000000) (1.000000, 79.000000) (0.875000, 75.000000) (1.000000, 82.000000) (1.000000, 83.000000) (0.769717, 103.000000) (0.769717, 107.000000) (0.893229, 67.000000) (0.893229, 67.000000) (0.893229, 67.000000) (0.735863, 103.000000) (0.735863, 103.000000) (0.866667, 78.000000) (1.000000, 81.000000) (0.816667, 64.000000) (1.000000, 81.000000) (0.900000, 64.000000) (1.000000, 82.000000) (0.816667, 85.000000) (0.900000, 85.000000) (1.000000, 76.000000) (0.866667, 78.000000) (0.842857, 78.000000) (1.000000, 76.000000) (0.766667, 79.000000) (1.000000, 79.000000) (1.000000, 75.000000) (1.000000, 84.000000) (1.000000, 79.000000) (0.895833, 83.000000) (1.000000, 65.000000) (1.000000, 82.000000) (1.000000, 84.000000) (1.000000, 84.000000) (1.000000, 82.000000) (1.000000, 82.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 67.000000) (1.000000, 88.000000) (1.000000, 82.000000) (1.000000, 88.000000) (1.000000, 65.000000) (1.000000, 65.000000) (1.000000, 82.000000) (1.000000, 65.000000) (0.900000, 82.000000) (1.000000, 81.000000) (0.900000, 82.000000) (1.000000, 84.000000) (1.000000, 85.000000) (1.000000, 82.000000) (1.000000, 81.000000) (0.900000, 82.000000) (0.900000, 82.000000)}

\drefset{/runtime/by-precision/base/ActivateTask/window}{(0.740000, 94.600000) (0.760000, 96.333333) (0.820000, 74.500000) (0.840000, 78.000000) (0.860000, 78.000000) (0.880000, 75.777778) (0.900000, 77.272727) (0.920000, 64.416667) (0.960000, 76.000000) (1.000000, 77.909091)}

\drefset{/runtime/by-precision/base/ChainTask}{(0.875000, 75.800000) (1.000000, 80.000000) (1.000000, 86.000000) (1.000000, 79.000000) (0.875000, 75.000000) (1.000000, 80.000000) (1.000000, 75.000000) (1.000000, 80.000000) (1.000000, 82.000000) (0.769717, 104.000000) (1.000000, 85.000000) (0.900000, 80.000000) (1.000000, 79.000000) (1.000000, 85.000000) (1.000000, 86.000000) (1.000000, 86.000000) (0.866667, 80.000000) (1.000000, 80.000000) (0.795833, 84.527361) (0.979167, 83.000000) (1.000000, 87.000000) (1.000000, 85.000000) (0.894048, 89.000000) (0.895370, 92.000000) (1.000000, 85.000000)}

\drefset{/runtime/by-precision/base/ChainTask/window}{(0.760000, 104.000000) (0.800000, 84.527361) (0.860000, 80.000000) (0.880000, 75.400000) (0.900000, 87.000000) (0.980000, 83.000000) (1.000000, 82.500000)}

\drefset{/runtime/by-precision/base/GetResource}{(0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.924479, 48.000000) (0.769717, 48.000000) (0.769717, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (1.000000, 48.000000) (0.900000, 48.000000) (0.900000, 48.000000)}

\drefset{/runtime/by-precision/base/GetResource/window}{(0.760000, 48.000000) (0.900000, 48.000000) (0.920000, 48.000000) (1.000000, 48.000000)}

\drefset{/runtime/by-precision/base/ReleaseResource}{(0.900000, 79.000000) (1.000000, 78.000000) (0.916667, 78.000000) (0.928571, 74.000000) (0.769717, 100.000000) (0.893229, 104.000000) (0.707217, 98.666667) (0.900000, 79.000000) (0.900000, 79.000000) (1.000000, 74.000000) (1.000000, 79.000000) (1.000000, 78.000000) (1.000000, 79.000000) (1.000000, 79.000000) (1.000000, 78.000000) (1.000000, 78.000000) (1.000000, 78.000000) (0.900000, 79.000000) (1.000000, 78.000000) (0.900000, 79.000000) (0.900000, 79.000000)}

\drefset{/runtime/by-precision/base/ReleaseResource/window}{(0.700000, 98.666667) (0.760000, 100.000000) (0.900000, 82.571429) (0.920000, 76.000000) (1.000000, 77.900000)}

\drefset{/runtime/by-precision/base/SetRelAlarm}{(0.772222, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.769841, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (1.000000, 59.000000) (0.968750, 59.000000)}

\drefset{/runtime/by-precision/base/SetRelAlarm/window}{(0.760000, 59.000000) (0.780000, 59.000000) (0.960000, 59.000000) (1.000000, 59.000000)}

\drefset{/runtime/by-precision/base/TerminateTask}{(1.000000, 56.000000) (0.888889, 72.000000) (0.820635, 81.000000) (1.000000, 64.000000) (1.000000, 56.000000) (0.966667, 79.000000) (0.966667, 72.000000) (0.736111, 74.285714) (1.000000, 68.000000) (1.000000, 88.000000) (1.000000, 92.000000) (0.772222, 58.000000) (1.000000, 58.000000) (0.769841, 58.000000) (1.000000, 58.000000) (0.875000, 76.000000) (1.000000, 56.000000) (1.000000, 80.000000) (1.000000, 58.000000) (0.769841, 76.000000) (1.000000, 56.000000) (1.000000, 76.000000) (1.000000, 74.000000) (0.888889, 76.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 56.000000) (1.000000, 76.000000) (0.875000, 56.000000) (0.888889, 76.000000) (1.000000, 56.000000) (1.000000, 56.000000) (1.000000, 80.000000) (1.000000, 76.000000) (1.000000, 56.000000) (1.000000, 76.000000) (0.833333, 56.000000) (0.888889, 72.000000) (0.866071, 80.000000) (1.000000, 56.000000) (0.875000, 76.000000) (0.888889, 77.000000) (1.000000, 56.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 79.000000) (1.000000, 83.000000) (1.000000, 56.000000) (0.769717, 82.000000) (0.675967, 101.000000) (0.893229, 100.000000) (0.735863, 102.333333) (0.968750, 82.000000) (0.924479, 101.000000) (0.906250, 81.000000) (0.924479, 101.000000) (0.924479, 101.000000) (0.769717, 95.000000) (0.966667, 72.000000) (1.000000, 56.000000) (0.900000, 71.500000) (0.900000, 56.000000) (0.894792, 85.000000) (0.900000, 71.500000) (0.900000, 83.000000) (0.900000, 81.000000) (0.900000, 83.000000) (0.900000, 83.000000) (0.816667, 72.500000) (1.000000, 79.000000) (1.000000, 56.000000) (1.000000, 56.000000) (0.966667, 72.000000) (1.000000, 56.000000) (0.900000, 75.000000) (0.842857, 72.000000) (1.000000, 56.000000) (0.866667, 72.000000) (1.000000, 56.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 76.000000) (1.000000, 80.000000) (1.000000, 56.000000) (1.000000, 62.000000) (0.900000, 56.000000) (0.928571, 82.000000) (1.000000, 62.000000) (0.900000, 81.000000) (0.626389, 81.000000) (1.000000, 86.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 85.000000) (1.000000, 82.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 85.000000) (1.000000, 76.000000) (1.000000, 56.000000) (1.000000, 74.000000) (1.000000, 56.000000) (1.000000, 76.000000) (1.000000, 74.000000) (1.000000, 89.000000) (1.000000, 85.000000) (1.000000, 62.000000) (1.000000, 89.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 62.000000) (1.000000, 81.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 81.000000) (0.900000, 71.500000) (0.894048, 85.000000) (1.000000, 81.000000) (1.000000, 62.000000) (1.000000, 85.000000) (0.895370, 85.000000) (0.900000, 71.500000)}

\drefset{/runtime/by-precision/base/TerminateTask/window}{(0.620000, 81.000000) (0.680000, 101.000000) (0.740000, 88.309524) (0.760000, 77.750000) (0.780000, 58.000000) (0.820000, 76.750000) (0.840000, 64.000000) (0.860000, 76.000000) (0.880000, 72.625000) (0.900000, 77.647059) (0.920000, 96.250000) (0.960000, 75.400000) (1.000000, 69.146667)}



#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.database import Database
from versuchung.files import File, Directory, Executable
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict
from threading import Thread

class FailTrace(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "mpu": Bool(False),
    }
    outputs = {
        "traces": Directory("traces"),
    }

    def configure_and_build(self, config, directory):
        extra = ""
        name = "base"
        if self.mpu.value:
            extra += " --mpu=yes"
            name  += "+mpu"
        else:
            extra += " --mpu=no"

        if config["encode_system"]:
            extra += " --encoded=yes"
            name += "+enc"
        else:
            extra += " --encoded=no"

        if config["specialize_system"]:
            extra += " --specialize=yes"
            name  += "+opt"
        else:
            extra += " --specialize=no"


        logging.info("Configuring...")
        shell("cd %s; ../new_build_env.py -a i386 -c "+ extra, directory)

        SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
        if config["insert_state_asserts"]:
            SGFLAGS.append("-fgen-asserts")
            name += "+ass"
        if config["insert_cfg_regions"]:
            SGFLAGS.append("-fcfg-regions")
            name += "+flow"

        config["name"] = name

        logging.info("Building..." + str(config))
        logging.info(" ".join(SGFLAGS))
        shell("export SGFLAGS=%s; cd %s; make -j $(nproc) fail-trace-bench-coptermock",
              " ".join(SGFLAGS), directory)

    def run(self):
        logging.info("Cloning coredos...")

        with self.coredos as coredos_path:
            flagss = [(x & 1 > 0, x & 2 > 0, x & 4 > 0, x & 8 >0)  for x in range(0,16)]
            variants = []
            for flags in flagss:
                variants += [{"encode_system": flags[0],
                              "specialize_system": flags[1],
                              "insert_state_asserts": flags[2],
                              "insert_cfg_regions": flags[3]}]


            def VAR(variant):
                directory = "build" + str(id(variant))
                os.mkdir(directory)

                self.configure_and_build(variant, directory)
                shell("mv %s/fail-bench-coptermock %s/%s", 
                      directory,
                      self.traces.path,
                      variant["name"])

            threads = []
            for variant in variants:
                t = Thread(target = VAR, args=(variant,))
                t.start()
                t.join()

class FailImport(Experiment):
    inputs = {
        "trace": FailTrace("FailTrace"),
        "fail-tool-dir": Directory("/proj/i4danceos/tools/fail"),
        "fail-tracer": Executable("/proj/i4danceos/tools/fail/cored-tracing"),
    }

    def run(self):
        for trace in self.trace.traces:
            variant = "dosek/" + trace.basename
            print variant

            if variant in ("dosek/base+mpu",
                               "dosek/base+mpu+ass",
                               "dosek/base+mpu+opt+ass+flow",
                               ):
                continue


            for (label, importer, importer_args) in [\
                                ("mem",    "MemoryImporter", []),
                                ("regs",   "RegisterImporter", []),
                                ("ip",     "RegisterImporter", ["--no-gp", "--ip"]),
                                ("flags",  "RegisterImporter", ["--no-gp", "--flags"]),
                                            ]:
                benchmark = label
                logging.info("Importing coredos/%s", )
                cmdline = "%(path)s/import-trace -v %(variant)s -b %(benchmark)s -i %(importer)s "\
                          + "-t %(trace)s -e %(elf)s %(args)s"
                shell(cmdline %\
                      {"path": self.fail_tool_dir.path,
                       "variant": variant,
                       "benchmark": benchmark,
                       "importer": importer,
                       "trace":  os.path.join(trace.path, "trace.pb"),
                       "elf":  os.path.join(trace.path, "fail-bench-coptermock"),
                       "args": " ".join(importer_args)})
            shell("%s/prune-trace -v %s -b %% -p basic",
                  self.fail_tool_dir.path, variant)


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"trace": FailTrace,
               "import": FailImport}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())




#!/usr/bin/env python

import os,sys
import logging
import imp
import math
import collections
import numpy

tmp_path = "%s/git/versuchung/src"% os.environ["HOME"]
if os.path.exists(tmp_path):
    sys.path.append(tmp_path)


from versuchung.experiment import Experiment
from versuchung.types import String, Bool,List
from versuchung.database import Database
from versuchung.files import File, Directory, Executable
from versuchung.archives import GitArchive
from versuchung.execute import shell
from versuchung.tex import DatarefDict
from threading import Thread

class FailTrace(Experiment):
    inputs = {
        "coredos": GitArchive("/proj/i4gerrit/review_site/git/coredos.git"),
        "mpu": Bool(False),
    }
    outputs = {
        "traces": Directory("traces"),
    }

    def configure_and_build(self, config, directory):
        extra = ""
        name = "base"
        if self.mpu.value:
            extra += " --mpu=yes"
            name  += "+mpu"
        else:
            extra += " --mpu=no"

        if config["encode_system"]:
            extra += " --encoded=yes"
            name += "+enc"
        else:
            extra += " --encoded=no"

        if config["specialize_system"]:
            extra += " --specialize=yes"
            name  += "+opt"
        else:
            extra += " --specialize=no"


        logging.info("Configuring...")
        shell("cd %s; ../new_build_env.py -a i386 -c "+ extra, directory)

        SGFLAGS = ["-fsse", "-fConstructGlobalCFG"]
        if config["insert_state_asserts"]:
            SGFLAGS.append("-fgen-asserts")
            name += "+ass"
        if config["insert_cfg_regions"]:
            SGFLAGS.append("-fcfg-regions")
            name += "+flow"

        config["name"] = name

        logging.info("Building..." + str(config))
        logging.info(" ".join(SGFLAGS))
        shell("export SGFLAGS=%s; cd %s; make -j $(nproc) fail-trace-bench-coptermock",
              " ".join(SGFLAGS), directory)

    def run(self):
        logging.info("Cloning coredos...")

        with self.coredos as coredos_path:
            flagss = [(x & 1 > 0, x & 2 > 0, x & 4 > 0, x & 8 >0)  for x in range(0,16)]
            variants = []
            for flags in flagss:
                variants += [{"encode_system": flags[0],
                              "specialize_system": flags[1],
                              "insert_state_asserts": flags[2],
                              "insert_cfg_regions": flags[3]}]


            def VAR(variant):
                directory = "build" + str(id(variant))
                os.mkdir(directory)

                self.configure_and_build(variant, directory)
                shell("mv %s/fail-bench-coptermock %s/%s", 
                      directory,
                      self.traces.path,
                      variant["name"])

            threads = []
            for variant in variants:
                t = Thread(target = VAR, args=(variant,))
                t.start()
                t.join()

class FailImport(Experiment):
    inputs = {
        "trace": FailTrace("FailTrace"),
        "fail-tool-dir": Directory("/proj/i4danceos/tools/fail"),
        "fail-tracer": Executable("/proj/i4danceos/tools/fail/cored-tracing"),
    }

    def run(self):
        for trace in self.trace.traces:
            variant = "dosek/" + trace.basename
            print variant

            if variant in ("dosek/base+mpu",
                               "dosek/base+mpu+ass",
                               "dosek/base+mpu+opt+ass+flow",
                               ):
                continue


            for (label, importer, importer_args) in [\
                                ("mem",    "MemoryImporter", []),
                                ("regs",   "RegisterImporter", []),
                                ("ip",     "RegisterImporter", ["--no-gp", "--ip"]),
                                ("flags",  "RegisterImporter", ["--no-gp", "--flags"]),
                                            ]:
                benchmark = label
                logging.info("Importing coredos/%s", )
                cmdline = "%(path)s/import-trace -v %(variant)s -b %(benchmark)s -i %(importer)s "\
                          + "-t %(trace)s -e %(elf)s %(args)s"
                shell(cmdline %\
                      {"path": self.fail_tool_dir.path,
                       "variant": variant,
                       "benchmark": benchmark,
                       "importer": importer,
                       "trace":  os.path.join(trace.path, "trace.pb"),
                       "elf":  os.path.join(trace.path, "fail-bench-coptermock"),
                       "args": " ".join(importer_args)})
            shell("%s/prune-trace -v %s -b %% -p basic",
                  self.fail_tool_dir.path, variant)


if __name__ == "__main__":
    import shutil, sys
    if len(sys.argv) > 1:
        action = sys.argv[1]; del sys.argv[1]
    actions = {"trace": FailTrace,
               "import": FailImport}

    if action in actions:
        experiment = actions[action]()
        dirname = experiment(sys.argv)
    else:
        print "No action to be taken, use: %s" % ", ".join(actions.keys())





rawdata/fail-experiment.cc
#undef NDEBUG

#include <assert.h>

#include <iostream>

#include <sstream>

#include <fstream>



#include <sys/types.h>

#include <unistd.h>



#include <stdlib.h>

#include "experiment.hpp"

#include "sal/SALConfig.hpp"

#include "sal/SALInst.hpp"

#include "sal/Memory.hpp"

#include "sal/Listener.hpp"



#include "sal/bochs/BochsListener.hpp"

#include "sal/bochs/BochsMemory.hpp"

#include "sal/bochs/BochsCPU.hpp"

#include <string>

#include <vector>

#include <set>

#include <algorithm>



#include "util/llvmdisassembler/LLVMtoFailTranslator.hpp"

#include "util/llvmdisassembler/LLVMtoFailBochs.hpp"



#include "campaign.hpp"

#include "cored-tester.pb.h"



#include "../plugins/randomgenerator/RandomGenerator.hpp"

#include "../plugins/checkpoint/Checkpoint.hpp"



using namespace std;

using namespace fail;



#define SAFESTATE (1)



// Check if configuration dependencies are satisfied:

#if !defined(CONFIG_EVENT_BREAKPOINTS) || !defined(CONFIG_SR_RESTORE) || \

    !defined(CONFIG_SR_SAVE)

#error This experiment needs: breakpoints, traps, save, and restore. Enable these in the configuration.

#endif

#if  !defined(CONFIG_EVENT_MEMREAD) || !defined(CONFIG_EVENT_MEMWRITE)

#error This experiment needs: MemRead and MemWrite. Enable these in the configuration.

#endif



void CoredTester::redecodeCurrentInstruction() {

    /* Flush Instruction Caches and Prefetch queue */

    BX_CPU_C *cpu_context = simulator.getCPUContext();

    cpu_context->invalidate_prefetch_q();

    cpu_context->iCache.flushICacheEntries();





    guest_address_t pc = simulator.getCPU(0).getInstructionPointer();

    bxInstruction_c *currInstr = simulator.getCurrentInstruction();

    //unsigned length_in_bytes = currInstr->ilen();



    m_log << "REDECODE INSTRUCTION @ IP 0x" << std::hex << pc << endl;



    Bit32u eipBiased = pc + cpu_context->eipPageBias;

    Bit8u  instr_plain[15];



    MemoryManager& mm = simulator.getMemoryManager();

    for(unsigned i=0; i<sizeof(instr_plain); i++) {

        if(!mm.isMapped(pc+i)) {

            m_log << "REDECODE: 0x" << std::hex << pc+i << "UNMAPPED" << endl;

            // TODO: error?

            return;

        }

    }



    mm.getBytes(pc, sizeof(instr_plain), instr_plain);



    unsigned remainingInPage = cpu_context->eipPageWindowSize - eipBiased;

    int ret;

#if BX_SUPPORT_X86_64

    if (cpu_context->cpu_mode == BX_MODE_LONG_64)

        ret = cpu_context->fetchDecode64(instr_plain, currInstr, remainingInPage);

    else

#endif

        ret = cpu_context->fetchDecode32(instr_plain, currInstr, remainingInPage);

    if (ret < 0) {

        // handle instrumentation callback inside boundaryFetch

        cpu_context->boundaryFetch(instr_plain, remainingInPage, currInstr);

    }

}





unsigned CoredTester::injectBitFlip(address_t data_address, unsigned data_width, unsigned bitpos) {

    /* First 32 Registers, this might neeed adaption */

    if (data_address < (32 << 8)) {

        LLVMtoFailTranslator::reginfo_t reginfo = LLVMtoFailTranslator::reginfo_t::fromDataAddress(data_address, data_width);



        unsigned int value, injectedval;



        value = m_ltof->getRegisterContent(simulator.getCPU(0), reginfo);

        injectedval = value ^ (1 << bitpos);

        m_ltof->setRegisterContent(simulator.getCPU(0), reginfo, injectedval);



        m_log << "INJECTING register (" << dec << reginfo.id

            << " offset " << (int) reginfo.offset

            << ") bitpos: " << bitpos

            << " value: 0x" << hex << setw(2) << setfill('0') << value << " -> 0x" << setw(2) << setfill('0') << injectedval 

            << dec << endl;

        if (reginfo.id == RID_PC)

            redecodeCurrentInstruction();



        return value;

    } else {

        unsigned int value, injectedval;



        MemoryManager& mm = simulator.getMemoryManager();

        if(!mm.isMapped(data_address)) {

            m_log << "DATA_ADDRESS NOT MAPPED" << endl;

            return 0;

        }



        value = mm.getByte(data_address);

        injectedval = value ^ (1 << bitpos);

        mm.setByte(data_address, injectedval);



        m_log << "INJECTION at: 0x" << hex  << setw(2) << setfill('0') << data_address

            << " value: 0x" << setw(2) << setfill('0') << value << " -> 0x" << setw(2) << setfill('0') << injectedval << endl;



        /* If it is the current instruction redecode it */

        guest_address_t pc = simulator.getCPU(0).getInstructionPointer();

        m_log << "IP: 0x" << std::hex << pc << std::endl;

        bxInstruction_c *currInstr = simulator.getCurrentInstruction();

        assert(currInstr != NULL && "FATAL ERROR: current instruction was NULL (not expected)!");

        unsigned length_in_bytes = currInstr->ilen();



        if (currInstr == NULL || (pc <= data_address && data_address <= (pc + currInstr->ilen()))) {

            redecodeCurrentInstruction();

        }



        return value;

    }

}





void handleEvent(CoredTesterProtoMsg_Result& result, CoredTesterProtoMsg_Result_ResultType restype, const std::string &msg) {

    cout << msg << endl;

    result.set_resulttype(restype);

    result.set_details(msg);

}





std::string handleMemoryAccessEvent(fail::MemAccessListener* l_mem) {

    stringstream sstr;



    sstr << "mem access (";

    switch (l_mem->getTriggerAccessType()) {

        case MemAccessEvent::MEM_READ:

            sstr << "r";

            break;

        case MemAccessEvent::MEM_WRITE:

            sstr << "w";

            break;

        default:

            break;

    }

    sstr << ") @ 0x" << hex << l_mem->getTriggerAddress();

    sstr << "; ip @ 0x" << hex << l_mem->getTriggerInstructionPointer();



    return sstr.str();

}





const ElfSymbol& CoredTester::getELFSymbol(const std::string name) {

    const ElfSymbol &symbol = m_elf.getSymbol(name);

    if (!symbol.isValid()) {

        m_log << "Couldn't find symbol: " << name << std::endl;

        simulator.terminate(1);

    }



    return symbol;

}





bool CoredTester::run() {

    m_log << "STARTING EXPERIMENT" << endl;



    // seed random number generator

    timeval start;

    gettimeofday(&start, NULL);

    srand(start.tv_usec);



    // get symbols

    const ElfSymbol &s_trace_end_marker = getELFSymbol("test_finish");

    BPSingleListener l_trace_end_marker(s_trace_end_marker.getAddress());



    const ElfSymbol &s_stext_app = getELFSymbol("_stext_application");

    const ElfSymbol &s_etext_app = getELFSymbol("_etext_application");



    const ElfSymbol &s_panic_handler = getELFSymbol("irq_handler_2");



    const ElfSymbol &s_fail_trace = getELFSymbol("fail_trace");

    MemAccessListener l_fail_trace(s_fail_trace.getAddress());



    const ElfSymbol &s_random_source = m_elf.getSymbol("random_source");



    const ElfSymbol &s_color_assert_port = m_elf.getSymbol("color_assert_port");

    MemAccessListener l_color_assert_port(s_color_assert_port, MemAccessEvent::MEM_WRITE);



    // allowed regions

    address_t text_tasks_start = s_stext_app.getAddress();

    address_t text_tasks_end = s_etext_app.getAddress();



    m_log << "not injecting in application: " << std::hex << text_tasks_start << " -- " << text_tasks_end << std::endl;



    // listeners for traps, code region

    //InterruptListener l_interrupt(2);  // NMI interrupt

    //TrapListener l_trap(2);  // NMI trap?

    BPSingleListener l_panic(s_panic_handler.getAddress());

    m_log << "PANIC handler @ " << std::hex << s_panic_handler.getAddress() << std::endl;



    unsigned i_timeout = 50 * 1000;

    TimerListener l_timeout(i_timeout); // 1s in microseconds

    TimerListener l_timeout_hard(1 * 1000 * 1000); // 1s in microseconds



    // initialize LLVM disassembler

    m_ltof = LLVMtoFailTranslator::createFromBinary(m_elf.getFilename());



    // memory manager

    MemoryManager& mm = simulator.getMemoryManager();



    // job client with environment parameters

    char* server = getenv("FAIL_SERVER_HOST");

    if(server == NULL) server = (char*) SERVER_COMM_HOSTNAME;

    char* cport = getenv("FAIL_SERVER_PORT");

    int port = (cport != NULL) ? atoi(cport) : SERVER_COMM_TCP_PORT;

    fail::JobClient jobclient(server, port);



    // execute jobs

    unsigned executed_jobs = 0;

    while (executed_jobs < 25 || jobclient.getNumberOfUndoneJobs() > 0) {

        // get next parameters from jobserver

        m_log << "asking jobserver for parameters" << endl;

        CoredTesterExperimentData param;

        if(!jobclient.getParam(param)){

            m_log << "Dying." << endl; // We were told to die.

            simulator.terminate(0);

        }



        // extract parameters

        unsigned  injection_instr = param.msg.fsppilot().injection_instr();

        address_t data_address = param.msg.fsppilot().data_address();

        unsigned data_width = param.msg.fsppilot().data_width();



        // detect wheter we should inject the PC

        bool pc_injection = param.msg.fsppilot().benchmark().find("jump") != std::string::npos;



        // setup experiments

        int experiments = pc_injection ? 1 : 8;



        // run experiments

        for (int experiment_id = 0; experiment_id < experiments; ++experiment_id) {

            CoredTesterProtoMsg_Result *result = 0;



            // restore to the image

            m_log << "restoring state" << endl;

            simulator.clearListeners(this);

            simulator.restore("state");

            m_log << "state restored" << endl;

            executed_jobs++;



            // Check for Read Only Memory

            if (0x100000 <= data_address && data_address < 0x200000) {

                result = param.msg.add_result();

                handleEvent(*result, result->NOINJECTION, "ROM");



                result->set_experiment_number(0);

                result->set_bitoffset(experiment_id);

                result->set_original_value(0);

                continue; // Produce experiments results

            }



            // Extract stack ranges for checkpoint plugin

            Checkpoint::range_vector check_ranges;

            ElfReader::symbol_iterator it = m_elf.sym_begin();

            for( ; it != m_elf.sym_end(); ++it) {

                const std::string name = it->getName();



                size_t pos = name.rfind("_stack");

                if((pos == std::string::npos) || (pos != (name.size() - 6))) continue;



                const ElfSymbol &s_end = m_elf.getSymbol(name); // *it ?

                const std::string ptr_name = "OS_" + name + "ptr";

                stringstream ptrstr;

                ptrstr << "_ZN4arch";

                ptrstr << ptr_name.size();

                ptrstr << ptr_name;

                ptrstr << "E";

                const ElfSymbol &s_sptr = m_elf.getSymbol(ptrstr.str());

                if(!s_sptr.isValid()) {

                    m_log << "no stack end symbol for " << name << " (" << ptrstr.str() << "), skipping!" << std::endl;

                    continue;

                }



                m_log << "found task stack symbol: " << name << std::endl;



                Checkpoint::indirectable_address_t start = std::make_pair(s_sptr.getAddress(), true);

                Checkpoint::indirectable_address_t end = std::make_pair(s_end.getEnd(), false);

                check_ranges.push_back(std::make_pair(start, end));

            }



            // Init Plugins

            Checkpoint cpoint(check_ranges, "checkpoint.trace");



            RandomGenerator* rgen;

            if (s_random_source.isValid()) {

                const unsigned seed = 12342;

                rgen = new RandomGenerator(s_random_source, seed);

                simulator.addFlow(rgen);

            }



            // fast forward to injection address

            m_log << "Trying to inject @ instr #" << dec << injection_instr << endl;

            simulator.clearListeners(this);

            simulator.addListener(&l_fail_trace);



            BPSingleListener bp;

            bp.setWatchInstructionPointer(ANY_ADDR);

            // TODO: why does this need a +1?

            bp.setCounter(injection_instr+1);

            simulator.addListener(&bp);



            fail::BaseListener * listener = simulator.resume();

            bool ok = true;



            while ( ok && (listener == &l_fail_trace) ) {

                // m_log << "CP IP 0x" << std::hex << simulator.getCPU(0).getInstructionPointer() << std::endl;

                ok = cpoint.check(s_fail_trace, l_fail_trace.getTriggerInstructionPointer()) == Checkpoint::IDENTICAL;

                if(ok) listener = simulator.addListenerAndResume(&l_fail_trace);

            }



            unsigned experiment_number = cpoint.getCount();



            if(!ok) {

                result = param.msg.add_result();

                handleEvent(*result, result->NOINJECTION, "CHECKPOINT FAIL BEFORE INJECTION?!");



                result->set_experiment_number((unsigned int) experiment_number);

                result->set_bitoffset(experiment_id);

                result->set_original_value(0);



                break;

            }

            if (listener != &bp) {

                result = param.msg.add_result();

                handleEvent(*result, result->NOINJECTION, "WTF");



                result->set_experiment_number((unsigned int) experiment_number);

                result->set_bitoffset(experiment_id);

                result->set_original_value(0);



                break;

            }



            // program counter sanity check

            if (param.msg.fsppilot().has_injection_instr_absolute()) {

                address_t PC = param.msg.fsppilot().injection_instr_absolute();

                if (simulator.getCPU(0).getInstructionPointer() != PC) {

                    m_log << "Invalid injection address EIP=0x"

                        << std::hex << simulator.getCPU(0).getInstructionPointer()

                        << " != injection_instr_absolute=0x" << PC << std::endl;

                    simulator.terminate(1);

                }

            }



            m_log << "Trace " << std::dec << experiment_number << std::endl;

            result = param.msg.add_result();

            result->set_experiment_number((unsigned int) experiment_number);

            result->set_bitoffset(experiment_id);

            result->set_original_value(0);



            // abort if outside targeted region

            address_t PC = simulator.getCPU(0).getInstructionPointer();

            //if(PC < min_code || PC > max_code) {

            if(PC < text_tasks_end && PC >= text_tasks_start) {

                std::stringstream ss;

                ss << "0x" << hex << PC;

                ss << " inside task text: ";

                ss << "0x" << hex << text_tasks_start << " - 0x" << hex << text_tasks_end;

                handleEvent(*result, result->NOINJECTION, ss.str());

                continue; // next experiment

            }



            // perform injection

            if (pc_injection) {

                // jump to "data" address

                address_t current_PC = simulator.getCPU(0).getInstructionPointer();

                address_t new_PC     = param.msg.fsppilot().data_address();

                m_log << "jump from 0x" << hex  << current_PC << " to 0x" << new_PC << std::endl;

                simulator.getCPU(0).setRegisterContent(simulator.getCPU(0).getRegister(RID_PC), new_PC);



                // set program counter

                result->set_bitoffset(0);

                result->set_original_value(current_PC);

                redecodeCurrentInstruction();

            } else {

                // inject random bitflip

                // experiment_id == bitpos

                result->set_original_value(injectBitFlip(data_address, data_width, experiment_id));

            }





            // add listeners

            simulator.clearListeners(this);

            simulator.addListener(&l_panic);

            simulator.addListener(&l_timeout);

            simulator.addListener(&l_fail_trace);

            simulator.addListener(&l_color_assert_port);

            simulator.addListener(&l_trace_end_marker);



            // BPSingleListener single_step;

            // single_step.setWatchInstructionPointer(ANY_ADDR);

            // simulator.addListener(&single_step);

            // fail::BaseListener* ll = simulator.resume();

            // while (ll == &single_step || ll == &l_fail_trace) {

            //  if (ll == &l_fail_trace) {

            //      Checkpoint::check_result res = cpoint.check(s_fail_trace, l_fail_trace.getTriggerInstructionPointer());



            //  if(res == Checkpoint::DIFFERENT_IP) {

            //      std::stringstream ss;

            //      ss << "different IP";

            //      ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

            //      ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

            //      std::cout << ss.str() << endl;

            //      break;

            //  } else if(res == Checkpoint::DIFFERENT_VALUE) {

            //      std::stringstream ss;

            //      ss << "different value";

            //      ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

            //      ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

            //      std::cout << ss.str() << endl;

            //      break;

            //  } else if(res == Checkpoint::DIFFERENT_DIGEST) {

            //      std::stringstream ss;

            //      ss << "different digest";

            //      ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

            //      ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

            //      std::cout << ss.str() << endl;

            //      break;

            //  } else if(res == Checkpoint::INVALID) {

            //      std::stringstream ss;

            //      ss << "invalid checkpoint";

            //      ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

            //      ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

            //      std::cout << ss.str() << endl;

            //      break;

            //  }

            //  }



            //  std::stringstream ss;

            //  ss << "@ IP " << std::hex << simulator.getCPU(0).getInstructionPointer();

            //  const ElfSymbol &sym = m_elf.getSymbol(simulator.getCPU(0).getInstructionPointer());

            //  ss << " " << sym.getName();

            //  std::cout << ss.str() << endl;

            //  ll = simulator.addListenerAndResume(ll);

            // }



            // std::cout << (ll == &l_color_assert_port) << " COLOR ASSERT" << endl;



            // //continue;

            // simulator.terminate(0);



            // resume and wait for results

            m_log << "Resuming till the crash (time: " <<  simulator.getTimerTicks() << ")"<< std::endl;

            bool reached_check_start = false;

            fail::BaseListener* l = simulator.resume();



            while(l == &l_fail_trace) {

                Checkpoint::check_result res = cpoint.check(s_fail_trace, l_fail_trace.getTriggerInstructionPointer());

                if(res == Checkpoint::DIFFERENT_IP) {

                    std::stringstream ss;

                    ss << "different IP";

                    ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

                    ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

                    handleEvent(*result, result->SDC_WRONG_RESULT, ss.str());

                    break;

                } else if(res == Checkpoint::DIFFERENT_VALUE) {

                    std::stringstream ss;

                    ss << "different value";

                    ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

                    ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

                    handleEvent(*result, result->SDC_WRONG_RESULT, ss.str());

                    break;

                } else if(res == Checkpoint::DIFFERENT_DIGEST) {

                    std::stringstream ss;

                    ss << "different digest";

                    ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

                    ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

                    handleEvent(*result, result->SDC_WRONG_RESULT, ss.str());

                    break;

                } else if(res == Checkpoint::INVALID) {

                    std::stringstream ss;

                    ss << "invalid checkpoint";

                    ss << "@ IP 0x" << std::hex << l_fail_trace.getTriggerInstructionPointer();

                    ss << " (checkpoint " << std::dec << cpoint.getCount() << ")";

                    handleEvent(*result, result->SDC_WRONG_RESULT, ss.str());

                    break;

                }



                // Reset the soft timeout listener

                simulator.removeListener(&l_timeout);

                simulator.addListener(&l_timeout);

                assert(l_timeout.getTimeout() == i_timeout);



                l = simulator.addListenerAndResume(&l_fail_trace);

            }



            // End of Injection Phase. Now we have crashed

            m_log << "Crashed (time: " <<  simulator.getTimerTicks() << ")"<< std::endl;

            result->set_time_crash(simulator.getTimerTicks());



            if(l == &l_fail_trace) {

                // already reported invalid checkpoint

            } else if(l == &l_trace_end_marker) {

                // trace ended successfully

                std::stringstream ss;

                ss << "correct end after " << cpoint.getCount() << " checkpoints";

                handleEvent(*result, result->OK, ss.str());

            } else if (l == &l_panic) {

                // error detected

                stringstream sstr;

                sstr << "PANIC";



                // CoRedOS specific trap information

                const Register *reg_eax = simulator.getCPU(0).getRegister(RID_CAX);

                uint32_t trap = simulator.getCPU(0).getRegisterContent(reg_eax);

                sstr << " trap " << dec << trap;



                //address_t sp = simulator.getCPU(0).getStackPointer();

                //if(mm.isMapped(sp)) {

                //  uint32_t ip;

                //  mm.getBytes(sp, 4, &ip);

                //  sstr << " @ 0x" << hex << ip;



                const Register *reg_esi = simulator.getCPU(0).getRegister(RID_CSI);

                address_t sp = simulator.getCPU(0).getRegisterContent(reg_esi) + 4;

                if(mm.isMapped(sp) && mm.isMapped(sp+1) && mm.isMapped(sp+2) && mm.isMapped(sp+3)) {



                    uint32_t ip;

                    mm.getBytes(sp, 4, &ip);

                    sstr << " from 0x" << hex << ip;

                }



                handleEvent(*result, result->OK_DETECTED_ERROR, sstr.str());

            } else if ( l == &l_color_assert_port ) {

                // A colored assert has occured

                uint32_t color = 0;

                mm.getBytes(s_color_assert_port.getAddress(), 4, &color);

                std::stringstream ss;

                ss << "@ IP" << std::hex << simulator.getCPU(0).getInstructionPointer();



                if (color == 0xb83829de) {

                    handleEvent(*result, result->ERR_ASSERT_UNKOWN, ss.str());

                } else if (color == 0xf4d9f7ca) {

                    handleEvent(*result, result->ERR_ASSERT_CFG_REGION, ss.str());

                } else if (color == 0x9451210d) {

                    handleEvent(*result, result->ERR_ASSERT_SYSTEM_STATE, ss.str());

                } else {

                    handleEvent(*result, result->ERR_ASSERT_SPURIOUS, ss.str());

                }

            } else if ( l == &l_timeout || l == &l_timeout_hard) {

                // timeout, probably infinite loop

                handleEvent(*result, result->ERR_TIMEOUT, "");

            } else {

                // what happened?

                handleEvent(*result, result->UNKNOWN, "WTF");

            }



            // For RandomJump do only one experiment not 8

            if (pc_injection) break;

        }



        // send results

        jobclient.sendResult(param);

    }



    // explicitly terminate, or the simulator will continue to run

    simulator.terminate();

}





# Set the length of IP intervals all to 1, since the Instruction
# pointer cannot be != 1 This is caused by the fact that the interval
# is != 1 if the cpu was halted, but the ip is newly set after an
# interrupt occurs.
#UPDATE trace
#       SET time1 = time2 
#       WHERE variant_id IN (SELECT id FROM variant WHERE benchmark = 'ip') 
#             AND time2 != time1;

DELIMITER $$
DROP FUNCTION IF EXISTS ec_class$$
CREATE FUNCTION ec_class(t1 bigint, t2 bigint) RETURNS bigint
BEGIN
       RETURN t2 - t1 + 1;
END$$

DROP FUNCTION IF EXISTS summed_time_to_crash$$
CREATE FUNCTION summed_time_to_crash(t1 bigint, t2 bigint, tc bigint) RETURNS bigint
BEGIN
       DECLARE t2_t1 INT default 0;
       DECLARE tc_t1 INT default 0;

       SELECT ec_class(t1, t2) INTO t2_t1;
       SELECT ec_class(t1, tc) INTO tc_t1;
       RETURN tc_t1 * t2_t1 - t2_t1 * (t2_t1 - 1) / 2;
END$$

DELIMITER ;

select variant, 'all', 'time to crash', sum(summed_time_to_crash(t.time1, t.time2, r.time_crash)) / sum(ec_class(t.time1, t.time2))
       FROM variant v 
       JOIN trace t ON v.id = t.variant_id 
       JOIN fsppilot p ON p.variant_id = t.variant_id AND p.instr2 = t.instr2 AND p.data_address = t.data_address
       JOIN result_CoredTesterProtoMsg r ON r.pilot_id = p.id
       WHERE NOT r.resulttype in ('OK', 'SDC_WRONG_RESULT', 'NOINJECTION', 'UNKNOWN', 'ERR_TIMEOUT')
             AND (r.time_crash - t.time2) < 2500000
       GROUP BY variant;


select variant, 'all', resulttype, sum(t.time2 - t.time1 + 1)
    FROM variant v 
    JOIN trace t ON v.id = t.variant_id 
    JOIN fspgroup g ON g.variant_id = t.variant_id AND g.instr2 = t.instr2 AND g.data_address = t.data_address
    JOIN result_CoredTesterProtoMsg r ON r.pilot_id = g.pilot_id 
    JOIN fsppilot p ON r.pilot_id = p.id 
    GROUP BY variant, resulttype
    ORDER BY variant, sum(t.time2-t.time1+1);

select variant, benchmark, resulttype, sum(t.time2 - t.time1 + 1)
    FROM variant v 
    JOIN trace t ON v.id = t.variant_id 
    JOIN fspgroup g ON g.variant_id = t.variant_id AND g.instr2 = t.instr2 AND g.data_address = t.data_address
    JOIN result_CoredTesterProtoMsg r ON r.pilot_id = g.pilot_id 
    JOIN fsppilot p ON r.pilot_id = p.id 
    GROUP BY v.id, resulttype
    ORDER BY variant, sum(t.time2-t.time1+1);


select "dosek/fault space", "after pruning", count(*) from trace; 

select "dosek/fault space", "before pruning", sum(time2 - time1 +1) from trace;

select variant, benchmark, 'sdc per ip bit', (t.data_address-256) * 8 + r.bitoffset,  sum(t.time2 - t.time1 + 1)
       FROM variant v 
       JOIN trace t ON v.id = t.variant_id 
       JOIN fspgroup g ON g.variant_id = t.variant_id AND g.instr2 = t.instr2 AND g.data_address = t.data_address
       JOIN result_CoredTesterProtoMsg r ON r.pilot_id = g.pilot_id 
       JOIN fsppilot p ON r.pilot_id = p.id 
       WHERE benchmark = "ip" and resulttype = 'SDC_WRONG_RESULT'
       GROUP BY v.id, t.data_address * 8 + bitoffset
       ORDER BY variant, t.data_address * 8 + bitoffset;



#DROP TABLE mttf;
#CREATE TABLE mttf
#select v.id, variant, benchmark, r.time_crash
#    FROM variant v 
#    JOIN trace t ON v.id = t.variant_id 
##    JOIN fspgroup g ON g.variant_id = t.variant_id AND g.instr2 = t.instr2 AND g.data_address = t.data_address
#    JOIN fsppilot p ON p.variant_id = t.variant_id AND p.instr2 = t.instr2 AND p.data_address = t.data_address
#    JOIN result_CoredTesterProtoMsg r ON r.pilot_id = p.id
#    WHERE true
#           #AND NOT(0x115200 <= injection_instr_absolute AND injection_instr_absolute < (0x115400))
#           AND 0x104006 = injection_instr_absolute AND injection_instr_absolute < (0x105000)
#
#           AND resulttype = 'OK_DETECTED_ERROR'
#           AND variant in ('dosek/base+opt+ass+flow', 'dosek/base+ass')
#           #AND benchmark = 'mem'
#    #GROUP BY variant, resulttype, 8*t.data_address+bitoffset
#    #GROUP BY v.id, resulttype
#    #HAVING sum(t.time2 - t.time1 +1)/1000000 > 1.0
#    ORDER BY v.id, resulttype
#;
#



\drefset{/fail/base/all/time to crash}{1475976.4676}
\drefset{/fail/base+ass/all/time to crash}{597684.0678}
\drefset{/fail/base+ass+flow/all/time to crash}{596617.9576}
\drefset{/fail/base+enc/all/time to crash}{861030.4285}
\drefset{/fail/base+enc+ass/all/time to crash}{558836.8814}
\drefset{/fail/base+enc+ass+flow/all/time to crash}{558764.2691}
\drefset{/fail/base+enc+flow/all/time to crash}{860975.5004}
\drefset{/fail/base+enc+opt/all/time to crash}{867734.7544}
\drefset{/fail/base+enc+opt+ass/all/time to crash}{561420.0475}
\drefset{/fail/base+enc+opt+ass+flow/all/time to crash}{561365.0616}
\drefset{/fail/base+enc+opt+flow/all/time to crash}{867697.5190}
\drefset{/fail/base+flow/all/time to crash}{1403642.5585}
\drefset{/fail/base+mpu/all/time to crash}{1542558.1273}
\drefset{/fail/base+mpu+ass/all/time to crash}{638729.0182}
\drefset{/fail/base+mpu+ass+flow/all/time to crash}{638757.7715}
\drefset{/fail/base+mpu+enc/all/time to crash}{516270.5046}
\drefset{/fail/base+mpu+enc+ass/all/time to crash}{561841.0196}
\drefset{/fail/base+mpu+enc+ass+flow/all/time to crash}{561776.4942}
\drefset{/fail/base+mpu+enc+flow/all/time to crash}{516210.5827}
\drefset{/fail/base+mpu+enc+opt/all/time to crash}{515655.3324}
\drefset{/fail/base+mpu+enc+opt+ass/all/time to crash}{564152.2568}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/time to crash}{564095.7166}
\drefset{/fail/base+mpu+enc+opt+flow/all/time to crash}{515602.3179}
\drefset{/fail/base+mpu+flow/all/time to crash}{1350172.0516}
\drefset{/fail/base+mpu+opt/all/time to crash}{1542959.3555}
\drefset{/fail/base+mpu+opt+ass/all/time to crash}{652198.4537}
\drefset{/fail/base+mpu+opt+ass+flow/all/time to crash}{650508.8445}
\drefset{/fail/base+mpu+opt+flow/all/time to crash}{1359684.5715}
\drefset{/fail/base+opt/all/time to crash}{1481301.8077}
\drefset{/fail/base+opt+ass/all/time to crash}{634538.0258}
\drefset{/fail/base+opt+ass+flow/all/time to crash}{633133.6962}
\drefset{/fail/base+opt+flow/all/time to crash}{1401559.2769}
\drefset{/fail/base/all/ERR ASSERT SPURIOUS}{9}
\drefset{/fail/base/all/ERR ASSERT UNKOWN}{73292}
\drefset{/fail/base/all/ERR TIMEOUT}{558713718}
\drefset{/fail/base/all/SDC WRONG RESULT}{1404868466}
\drefset{/fail/base/all/OK DETECTED ERROR}{4544365836}
\drefset{/fail/base/all/NOINJECTION}{39589009456}
\drefset{/fail/base/all/OK}{66363449343}
\drefset{/fail/base+ass/all/ERR ASSERT SPURIOUS}{140}
\drefset{/fail/base+ass/all/ERR ASSERT UNKOWN}{85921}
\drefset{/fail/base+ass/all/ERR TIMEOUT}{559202261}
\drefset{/fail/base+ass/all/OK DETECTED ERROR}{628448144}
\drefset{/fail/base+ass/all/SDC WRONG RESULT}{690524341}
\drefset{/fail/base+ass/all/ERR ASSERT SYSTEM STATE}{4664077877}
\drefset{/fail/base+ass/all/NOINJECTION}{40668994400}
\drefset{/fail/base+ass/all/OK}{66589910452}
\drefset{/fail/base+ass+flow/all/ERR ASSERT SPURIOUS}{232}
\drefset{/fail/base+ass+flow/all/ERR ASSERT UNKOWN}{105065}
\drefset{/fail/base+ass+flow/all/ERR ASSERT CFG REGION}{55287341}
\drefset{/fail/base+ass+flow/all/ERR TIMEOUT}{559190789}
\drefset{/fail/base+ass+flow/all/OK DETECTED ERROR}{628429359}
\drefset{/fail/base+ass+flow/all/SDC WRONG RESULT}{634672480}
\drefset{/fail/base+ass+flow/all/ERR ASSERT SYSTEM STATE}{4665284188}
\drefset{/fail/base+ass+flow/all/NOINJECTION}{41115410064}
\drefset{/fail/base+ass+flow/all/OK}{66589659042}
\drefset{/fail/base+enc/all/ERR ASSERT SPURIOUS}{86}
\drefset{/fail/base+enc/all/SDC WRONG RESULT}{214488}
\drefset{/fail/base+enc/all/ERR TIMEOUT}{563816318}
\drefset{/fail/base+enc/all/OK DETECTED ERROR}{4253435045}
\drefset{/fail/base+enc/all/ERR ASSERT UNKOWN}{9096111007}
\drefset{/fail/base+enc/all/NOINJECTION}{34536953216}
\drefset{/fail/base+enc/all/OK}{66139034480}
\drefset{/fail/base+enc+ass/all/ERR ASSERT SPURIOUS}{258}
\drefset{/fail/base+enc+ass/all/SDC WRONG RESULT}{162982}
\drefset{/fail/base+enc+ass/all/OK DETECTED ERROR}{451410886}
\drefset{/fail/base+enc+ass/all/ERR TIMEOUT}{564217036}
\drefset{/fail/base+enc+ass/all/ERR ASSERT SYSTEM STATE}{5678648025}
\drefset{/fail/base+enc+ass/all/ERR ASSERT UNKOWN}{7186116254}
\drefset{/fail/base+enc+ass/all/NOINJECTION}{35619393664}
\drefset{/fail/base+enc+ass/all/OK}{65984064191}
\drefset{/fail/base+enc+ass+flow/all/ERR ASSERT SPURIOUS}{110}
\drefset{/fail/base+enc+ass+flow/all/SDC WRONG RESULT}{126169}
\drefset{/fail/base+enc+ass+flow/all/ERR ASSERT CFG REGION}{166058}
\drefset{/fail/base+enc+ass+flow/all/OK DETECTED ERROR}{451519445}
\drefset{/fail/base+enc+ass+flow/all/ERR TIMEOUT}{564159293}
\drefset{/fail/base+enc+ass+flow/all/ERR ASSERT SYSTEM STATE}{5678575587}
\drefset{/fail/base+enc+ass+flow/all/ERR ASSERT UNKOWN}{7186149409}
\drefset{/fail/base+enc+ass+flow/all/NOINJECTION}{36064989568}
\drefset{/fail/base+enc+ass+flow/all/OK}{65985191049}
\drefset{/fail/base+enc+flow/all/ERR ASSERT SPURIOUS}{98}
\drefset{/fail/base+enc+flow/all/SDC WRONG RESULT}{181783}
\drefset{/fail/base+enc+flow/all/ERR ASSERT CFG REGION}{209192}
\drefset{/fail/base+enc+flow/all/ERR TIMEOUT}{563803364}
\drefset{/fail/base+enc+flow/all/OK DETECTED ERROR}{4253397243}
\drefset{/fail/base+enc+flow/all/ERR ASSERT UNKOWN}{9096019587}
\drefset{/fail/base+enc+flow/all/NOINJECTION}{34982798144}
\drefset{/fail/base+enc+flow/all/OK}{65692924669}
\drefset{/fail/base+enc+opt/all/ERR ASSERT SPURIOUS}{80}
\drefset{/fail/base+enc+opt/all/SDC WRONG RESULT}{192921}
\drefset{/fail/base+enc+opt/all/ERR TIMEOUT}{595554249}
\drefset{/fail/base+enc+opt/all/OK DETECTED ERROR}{4221805145}
\drefset{/fail/base+enc+opt/all/ERR ASSERT UNKOWN}{8889098237}
\drefset{/fail/base+enc+opt/all/NOINJECTION}{32581741872}
\drefset{/fail/base+enc+opt/all/OK}{65842636616}
\drefset{/fail/base+enc+opt+ass/all/ERR ASSERT SPURIOUS}{143}
\drefset{/fail/base+enc+opt+ass/all/SDC WRONG RESULT}{166928}
\drefset{/fail/base+enc+opt+ass/all/OK DETECTED ERROR}{419991680}
\drefset{/fail/base+enc+opt+ass/all/ERR TIMEOUT}{595164496}
\drefset{/fail/base+enc+opt+ass/all/ERR ASSERT SYSTEM STATE}{5682656337}
\drefset{/fail/base+enc+opt+ass/all/ERR ASSERT UNKOWN}{7180176768}
\drefset{/fail/base+enc+opt+ass/all/NOINJECTION}{33663903536}
\drefset{/fail/base+enc+opt+ass/all/OK}{65483548368}
\drefset{/fail/base+enc+opt+ass+flow/all/ERR ASSERT SPURIOUS}{61}
\drefset{/fail/base+enc+opt+ass+flow/all/ERR ASSERT CFG REGION}{124191}
\drefset{/fail/base+enc+opt+ass+flow/all/SDC WRONG RESULT}{176109}
\drefset{/fail/base+enc+opt+ass+flow/all/OK DETECTED ERROR}{420032671}
\drefset{/fail/base+enc+opt+ass+flow/all/ERR TIMEOUT}{595130905}
\drefset{/fail/base+enc+opt+ass+flow/all/ERR ASSERT SYSTEM STATE}{5682577453}
\drefset{/fail/base+enc+opt+ass+flow/all/ERR ASSERT UNKOWN}{7180082512}
\drefset{/fail/base+enc+opt+ass+flow/all/NOINJECTION}{34110187568}
\drefset{/fail/base+enc+opt+ass+flow/all/OK}{65484156850}
\drefset{/fail/base+enc+opt+flow/all/ERR ASSERT SPURIOUS}{102}
\drefset{/fail/base+enc+opt+flow/all/ERR ASSERT CFG REGION}{91862}
\drefset{/fail/base+enc+opt+flow/all/SDC WRONG RESULT}{165834}
\drefset{/fail/base+enc+opt+flow/all/ERR TIMEOUT}{595504794}
\drefset{/fail/base+enc+opt+flow/all/OK DETECTED ERROR}{4221819799}
\drefset{/fail/base+enc+opt+flow/all/ERR ASSERT UNKOWN}{8888991499}
\drefset{/fail/base+enc+opt+flow/all/NOINJECTION}{33028243696}
\drefset{/fail/base+enc+opt+flow/all/OK}{65396308238}
\drefset{/fail/base+flow/all/ERR ASSERT SPURIOUS}{14}
\drefset{/fail/base+flow/all/ERR ASSERT UNKOWN}{79217}
\drefset{/fail/base+flow/all/ERR ASSERT CFG REGION}{473391742}
\drefset{/fail/base+flow/all/ERR TIMEOUT}{558691802}
\drefset{/fail/base+flow/all/SDC WRONG RESULT}{946617959}
\drefset{/fail/base+flow/all/OK DETECTED ERROR}{4528322744}
\drefset{/fail/base+flow/all/NOINJECTION}{40035684336}
\drefset{/fail/base+flow/all/OK}{66364468386}
\drefset{/fail/base+mpu/all/ERR ASSERT SPURIOUS}{8}
\drefset{/fail/base+mpu/all/ERR ASSERT UNKOWN}{52277}
\drefset{/fail/base+mpu/all/SDC WRONG RESULT}{1404785762}
\drefset{/fail/base+mpu/all/OK DETECTED ERROR}{1701424988}
\drefset{/fail/base+mpu/all/ERR TIMEOUT}{3402563113}
\drefset{/fail/base+mpu/all/NOINJECTION}{39589106128}
\drefset{/fail/base+mpu/all/OK}{66362514996}
\drefset{/fail/base+mpu+ass/all/ERR ASSERT SPURIOUS}{82}
\drefset{/fail/base+mpu+ass/all/ERR ASSERT UNKOWN}{90760}
\drefset{/fail/base+mpu+ass/all/OK DETECTED ERROR}{275585614}
\drefset{/fail/base+mpu+ass/all/SDC WRONG RESULT}{688741779}
\drefset{/fail/base+mpu+ass/all/ERR TIMEOUT}{926867966}
\drefset{/fail/base+mpu+ass/all/ERR ASSERT SYSTEM STATE}{4662598024}
\drefset{/fail/base+mpu+ass/all/NOINJECTION}{40668981888}
\drefset{/fail/base+mpu+ass/all/OK}{66578736927}
\drefset{/fail/base+mpu+ass+flow/all/ERR ASSERT SPURIOUS}{160}
\drefset{/fail/base+mpu+ass+flow/all/ERR ASSERT UNKOWN}{82777}
\drefset{/fail/base+mpu+ass+flow/all/ERR ASSERT CFG REGION}{226190347}
\drefset{/fail/base+mpu+ass+flow/all/OK DETECTED ERROR}{262312361}
\drefset{/fail/base+mpu+ass+flow/all/SDC WRONG RESULT}{633533450}
\drefset{/fail/base+mpu+ass+flow/all/ERR TIMEOUT}{940185416}
\drefset{/fail/base+mpu+ass+flow/all/ERR ASSERT SYSTEM STATE}{4491729063}
\drefset{/fail/base+mpu+ass+flow/all/NOINJECTION}{41115506344}
\drefset{/fail/base+mpu+ass+flow/all/OK}{66578956066}
\drefset{/fail/base+mpu+enc/all/ERR ASSERT SPURIOUS}{54}
\drefset{/fail/base+mpu+enc/all/SDC WRONG RESULT}{108694}
\drefset{/fail/base+mpu+enc/all/OK DETECTED ERROR}{204280779}
\drefset{/fail/base+mpu+enc/all/ERR TIMEOUT}{4616454196}
\drefset{/fail/base+mpu+enc/all/ERR ASSERT UNKOWN}{9095642904}
\drefset{/fail/base+mpu+enc/all/NOINJECTION}{34536953216}
\drefset{/fail/base+mpu+enc/all/OK}{66136124797}
\drefset{/fail/base+mpu+enc+ass/all/ERR ASSERT SPURIOUS}{122}
\drefset{/fail/base+mpu+enc+ass/all/SDC WRONG RESULT}{65793}
\drefset{/fail/base+mpu+enc+ass/all/OK DETECTED ERROR}{204732563}
\drefset{/fail/base+mpu+enc+ass/all/ERR TIMEOUT}{814565619}
\drefset{/fail/base+mpu+enc+ass/all/ERR ASSERT SYSTEM STATE}{5678477861}
\drefset{/fail/base+mpu+enc+ass/all/ERR ASSERT UNKOWN}{7185686054}
\drefset{/fail/base+mpu+enc+ass/all/NOINJECTION}{35619393664}
\drefset{/fail/base+mpu+enc+ass/all/OK}{65981091716}
\drefset{/fail/base+mpu+enc+ass+flow/all/ERR ASSERT SPURIOUS}{118}
\drefset{/fail/base+mpu+enc+ass+flow/all/SDC WRONG RESULT}{63850}
\drefset{/fail/base+mpu+enc+ass+flow/all/ERR ASSERT CFG REGION}{179941}
\drefset{/fail/base+mpu+enc+ass+flow/all/OK DETECTED ERROR}{204756024}
\drefset{/fail/base+mpu+enc+ass+flow/all/ERR TIMEOUT}{814572062}
\drefset{/fail/base+mpu+enc+ass+flow/all/ERR ASSERT SYSTEM STATE}{5678422367}
\drefset{/fail/base+mpu+enc+ass+flow/all/ERR ASSERT UNKOWN}{7185624741}
\drefset{/fail/base+mpu+enc+ass+flow/all/NOINJECTION}{36065109152}
\drefset{/fail/base+mpu+enc+ass+flow/all/OK}{65982148433}
\drefset{/fail/base+mpu+enc+flow/all/ERR ASSERT SPURIOUS}{76}
\drefset{/fail/base+mpu+enc+flow/all/SDC WRONG RESULT}{97435}
\drefset{/fail/base+mpu+enc+flow/all/ERR ASSERT CFG REGION}{159288}
\drefset{/fail/base+mpu+enc+flow/all/OK DETECTED ERROR}{204266364}
\drefset{/fail/base+mpu+enc+flow/all/ERR TIMEOUT}{4616432558}
\drefset{/fail/base+mpu+enc+flow/all/ERR ASSERT UNKOWN}{9095575454}
\drefset{/fail/base+mpu+enc+flow/all/NOINJECTION}{34982810304}
\drefset{/fail/base+mpu+enc+flow/all/OK}{65689992601}
\drefset{/fail/base+mpu+enc+opt/all/ERR ASSERT SPURIOUS}{316}
\drefset{/fail/base+mpu+enc+opt/all/SDC WRONG RESULT}{105157}
\drefset{/fail/base+mpu+enc+opt/all/OK DETECTED ERROR}{193617165}
\drefset{/fail/base+mpu+enc+opt/all/ERR TIMEOUT}{4626112112}
\drefset{/fail/base+mpu+enc+opt/all/ERR ASSERT UNKOWN}{8888945683}
\drefset{/fail/base+mpu+enc+opt/all/NOINJECTION}{32581780272}
\drefset{/fail/base+mpu+enc+opt/all/OK}{65840870015}
\drefset{/fail/base+mpu+enc+opt+ass/all/ERR ASSERT SPURIOUS}{58}
\drefset{/fail/base+mpu+enc+opt+ass/all/SDC WRONG RESULT}{72720}
\drefset{/fail/base+mpu+enc+opt+ass/all/OK DETECTED ERROR}{180821126}
\drefset{/fail/base+mpu+enc+opt+ass/all/ERR TIMEOUT}{836963446}
\drefset{/fail/base+mpu+enc+opt+ass/all/ERR ASSERT SYSTEM STATE}{5682542787}
\drefset{/fail/base+mpu+enc+opt+ass/all/ERR ASSERT UNKOWN}{7179977026}
\drefset{/fail/base+mpu+enc+opt+ass/all/NOINJECTION}{33663945136}
\drefset{/fail/base+mpu+enc+opt+ass/all/OK}{65481285957}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/ERR ASSERT SPURIOUS}{36}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/SDC WRONG RESULT}{70826}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/ERR ASSERT CFG REGION}{108832}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/OK DETECTED ERROR}{180822171}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/ERR TIMEOUT}{836974586}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/ERR ASSERT SYSTEM STATE}{5682509204}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/ERR ASSERT UNKOWN}{7179909493}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/NOINJECTION}{34110328368}
\drefset{/fail/base+mpu+enc+opt+ass+flow/all/OK}{65482151204}
\drefset{/fail/base+mpu+enc+opt+flow/all/ERR ASSERT SPURIOUS}{342}
\drefset{/fail/base+mpu+enc+opt+flow/all/ERR ASSERT CFG REGION}{77981}
\drefset{/fail/base+mpu+enc+opt+flow/all/SDC WRONG RESULT}{88736}
\drefset{/fail/base+mpu+enc+opt+flow/all/OK DETECTED ERROR}{193623245}
\drefset{/fail/base+mpu+enc+opt+flow/all/ERR TIMEOUT}{4626073126}
\drefset{/fail/base+mpu+enc+opt+flow/all/ERR ASSERT UNKOWN}{8888802937}
\drefset{/fail/base+mpu+enc+opt+flow/all/NOINJECTION}{33028129936}
\drefset{/fail/base+mpu+enc+opt+flow/all/OK}{65394329521}
\drefset{/fail/base+mpu+flow/all/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+flow/all/ERR ASSERT UNKOWN}{58041}
\drefset{/fail/base+mpu+flow/all/ERR ASSERT CFG REGION}{463276900}
\drefset{/fail/base+mpu+flow/all/SDC WRONG RESULT}{941575891}
\drefset{/fail/base+mpu+flow/all/OK DETECTED ERROR}{1701432291}
\drefset{/fail/base+mpu+flow/all/ERR TIMEOUT}{3402532239}
\drefset{/fail/base+mpu+flow/all/NOINJECTION}{40035817648}
\drefset{/fail/base+mpu+flow/all/OK}{66363015418}
\drefset{/fail/base+mpu+opt/all/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+opt/all/ERR ASSERT UNKOWN}{7724}
\drefset{/fail/base+mpu+opt/all/SDC WRONG RESULT}{1382057975}
\drefset{/fail/base+mpu+opt/all/OK DETECTED ERROR}{1701074577}
\drefset{/fail/base+mpu+opt/all/ERR TIMEOUT}{3402676699}
\drefset{/fail/base+mpu+opt/all/NOINJECTION}{32229339264}
\drefset{/fail/base+mpu+opt/all/OK}{64364148494}
\drefset{/fail/base+mpu+opt+ass/all/ERR ASSERT SPURIOUS}{2930}
\drefset{/fail/base+mpu+opt+ass/all/ERR ASSERT UNKOWN}{4455}
\drefset{/fail/base+mpu+opt+ass/all/OK DETECTED ERROR}{169156783}
\drefset{/fail/base+mpu+opt+ass/all/SDC WRONG RESULT}{734878871}
\drefset{/fail/base+mpu+opt+ass/all/ERR TIMEOUT}{1033659651}
\drefset{/fail/base+mpu+opt+ass/all/ERR ASSERT SYSTEM STATE}{4615823332}
\drefset{/fail/base+mpu+opt+ass/all/NOINJECTION}{33309152936}
\drefset{/fail/base+mpu+opt+ass/all/OK}{64110660962}
\drefset{/fail/base+mpu+opt+ass+flow/all/ERR ASSERT SPURIOUS}{42}
\drefset{/fail/base+mpu+opt+ass+flow/all/ERR ASSERT UNKOWN}{8667}
\drefset{/fail/base+mpu+opt+ass+flow/all/OK DETECTED ERROR}{169202445}
\drefset{/fail/base+mpu+opt+ass+flow/all/ERR ASSERT CFG REGION}{226090044}
\drefset{/fail/base+mpu+opt+ass+flow/all/SDC WRONG RESULT}{668136895}
\drefset{/fail/base+mpu+opt+ass+flow/all/ERR TIMEOUT}{1033646082}
\drefset{/fail/base+mpu+opt+ass+flow/all/ERR ASSERT SYSTEM STATE}{4456512637}
\drefset{/fail/base+mpu+opt+ass+flow/all/NOINJECTION}{33755688336}
\drefset{/fail/base+mpu+opt+ass+flow/all/OK}{64110841812}
\drefset{/fail/base+mpu+opt+flow/all/ERR ASSERT SPURIOUS}{18}
\drefset{/fail/base+mpu+opt+flow/all/ERR ASSERT UNKOWN}{7705}
\drefset{/fail/base+mpu+opt+flow/all/ERR ASSERT CFG REGION}{441398152}
\drefset{/fail/base+mpu+opt+flow/all/SDC WRONG RESULT}{940691311}
\drefset{/fail/base+mpu+opt+flow/all/OK DETECTED ERROR}{1701094408}
\drefset{/fail/base+mpu+opt+flow/all/ERR TIMEOUT}{3402637739}
\drefset{/fail/base+mpu+opt+flow/all/NOINJECTION}{32676075296}
\drefset{/fail/base+mpu+opt+flow/all/OK}{64364545355}
\drefset{/fail/base+opt/all/ERR ASSERT SPURIOUS}{18}
\drefset{/fail/base+opt/all/ERR ASSERT UNKOWN}{6981}
\drefset{/fail/base+opt/all/ERR TIMEOUT}{558740891}
\drefset{/fail/base+opt/all/SDC WRONG RESULT}{1387078649}
\drefset{/fail/base+opt/all/OK DETECTED ERROR}{4538393353}
\drefset{/fail/base+opt/all/NOINJECTION}{32229381088}
\drefset{/fail/base+opt/all/OK}{64366047452}
\drefset{/fail/base+opt+ass/all/ERR ASSERT SPURIOUS}{46}
\drefset{/fail/base+opt+ass/all/ERR ASSERT UNKOWN}{12538}
\drefset{/fail/base+opt+ass/all/OK DETECTED ERROR}{308595744}
\drefset{/fail/base+opt+ass/all/ERR TIMEOUT}{572590609}
\drefset{/fail/base+opt+ass/all/SDC WRONG RESULT}{771033321}
\drefset{/fail/base+opt+ass/all/ERR ASSERT SYSTEM STATE}{4659176846}
\drefset{/fail/base+opt+ass/all/NOINJECTION}{33309225512}
\drefset{/fail/base+opt+ass/all/OK}{64352731064}
\drefset{/fail/base+opt+ass+flow/all/ERR ASSERT SPURIOUS}{130}
\drefset{/fail/base+opt+ass+flow/all/ERR ASSERT UNKOWN}{11848}
\drefset{/fail/base+opt+ass+flow/all/ERR ASSERT CFG REGION}{226112125}
\drefset{/fail/base+opt+ass+flow/all/OK DETECTED ERROR}{308626928}
\drefset{/fail/base+opt+ass+flow/all/ERR TIMEOUT}{572589482}
\drefset{/fail/base+opt+ass+flow/all/SDC WRONG RESULT}{704294252}
\drefset{/fail/base+opt+ass+flow/all/ERR ASSERT SYSTEM STATE}{4499858274}
\drefset{/fail/base+opt+ass+flow/all/NOINJECTION}{33755762800}
\drefset{/fail/base+opt+ass+flow/all/OK}{64352871121}
\drefset{/fail/base+opt+flow/all/ERR ASSERT SPURIOUS}{7}
\drefset{/fail/base+opt+flow/all/ERR ASSERT UNKOWN}{7885}
\drefset{/fail/base+opt+flow/all/ERR ASSERT CFG REGION}{441411245}
\drefset{/fail/base+opt+flow/all/ERR TIMEOUT}{567735649}
\drefset{/fail/base+opt+flow/all/SDC WRONG RESULT}{940766141}
\drefset{/fail/base+opt+flow/all/OK DETECTED ERROR}{4535234972}
\drefset{/fail/base+opt+flow/all/NOINJECTION}{32676104800}
\drefset{/fail/base+opt+flow/all/OK}{64365237813}
\drefset{/fail/base/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base/ip/ERR ASSERT SPURIOUS}{6}
\drefset{/fail/base/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base/flags/NOINJECTION}{704}
\drefset{/fail/base/flags/SDC WRONG RESULT}{1983}
\drefset{/fail/base/flags/ERR TIMEOUT}{4205}
\drefset{/fail/base/regs/ERR ASSERT UNKOWN}{8263}
\drefset{/fail/base/flags/OK DETECTED ERROR}{8460}
\drefset{/fail/base/ip/ERR ASSERT UNKOWN}{18198}
\drefset{/fail/base/ip/ERR TIMEOUT}{44365}
\drefset{/fail/base/mem/ERR ASSERT UNKOWN}{46655}
\drefset{/fail/base/ip/NOINJECTION}{49312}
\drefset{/fail/base/ip/SDC WRONG RESULT}{57238}
\drefset{/fail/base/regs/SDC WRONG RESULT}{61754}
\drefset{/fail/base/regs/NOINJECTION}{151296}
\drefset{/fail/base/ip/OK}{168333}
\drefset{/fail/base/ip/OK DETECTED ERROR}{598068}
\drefset{/fail/base/regs/ERR TIMEOUT}{125521174}
\drefset{/fail/base/regs/OK DETECTED ERROR}{320268114}
\drefset{/fail/base/mem/ERR TIMEOUT}{433143974}
\drefset{/fail/base/flags/OK}{446695672}
\drefset{/fail/base/mem/SDC WRONG RESULT}{1404747491}
\drefset{/fail/base/regs/OK}{3127678996}
\drefset{/fail/base/mem/OK DETECTED ERROR}{4223491194}
\drefset{/fail/base/mem/NOINJECTION}{39588808144}
\drefset{/fail/base/mem/OK}{62788906342}
\drefset{/fail/base+ass/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+ass/ip/ERR ASSERT SPURIOUS}{137}
\drefset{/fail/base+ass/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+ass/flags/SDC WRONG RESULT}{1963}
\drefset{/fail/base+ass/flags/ERR ASSERT SYSTEM STATE}{2831}
\drefset{/fail/base+ass/flags/ERR TIMEOUT}{6308}
\drefset{/fail/base+ass/regs/ERR ASSERT UNKOWN}{8545}
\drefset{/fail/base+ass/ip/ERR ASSERT UNKOWN}{11106}
\drefset{/fail/base+ass/flags/OK DETECTED ERROR}{12264}
\drefset{/fail/base+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+ass/ip/SDC WRONG RESULT}{35451}
\drefset{/fail/base+ass/ip/ERR TIMEOUT}{37734}
\drefset{/fail/base+ass/regs/SDC WRONG RESULT}{42856}
\drefset{/fail/base+ass/regs/ERR ASSERT SYSTEM STATE}{63247}
\drefset{/fail/base+ass/mem/ERR ASSERT UNKOWN}{66094}
\drefset{/fail/base+ass/ip/ERR ASSERT SYSTEM STATE}{94826}
\drefset{/fail/base+ass/ip/NOINJECTION}{119328}
\drefset{/fail/base+ass/ip/OK}{165221}
\drefset{/fail/base+ass/regs/NOINJECTION}{303136}
\drefset{/fail/base+ass/ip/OK DETECTED ERROR}{702085}
\drefset{/fail/base+ass/regs/ERR TIMEOUT}{126058929}
\drefset{/fail/base+ass/mem/OK DETECTED ERROR}{307500150}
\drefset{/fail/base+ass/regs/OK DETECTED ERROR}{320233645}
\drefset{/fail/base+ass/mem/ERR TIMEOUT}{433099290}
\drefset{/fail/base+ass/flags/OK}{446660970}
\drefset{/fail/base+ass/mem/SDC WRONG RESULT}{690444071}
\drefset{/fail/base+ass/regs/OK}{3126991783}
\drefset{/fail/base+ass/mem/ERR ASSERT SYSTEM STATE}{4663916973}
\drefset{/fail/base+ass/mem/NOINJECTION}{40668543680}
\drefset{/fail/base+ass/mem/OK}{63016092478}
\drefset{/fail/base+ass+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+ass+flow/flags/ERR ASSERT CFG REGION}{142}
\drefset{/fail/base+ass+flow/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+ass+flow/ip/ERR ASSERT SPURIOUS}{229}
\drefset{/fail/base+ass+flow/flags/SDC WRONG RESULT}{1986}
\drefset{/fail/base+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2773}
\drefset{/fail/base+ass+flow/flags/ERR TIMEOUT}{6295}
\drefset{/fail/base+ass+flow/ip/ERR ASSERT UNKOWN}{7952}
\drefset{/fail/base+ass+flow/regs/ERR ASSERT CFG REGION}{8338}
\drefset{/fail/base+ass+flow/regs/ERR ASSERT UNKOWN}{8409}
\drefset{/fail/base+ass+flow/flags/OK DETECTED ERROR}{12225}
\drefset{/fail/base+ass+flow/ip/ERR ASSERT CFG REGION}{12485}
\drefset{/fail/base+ass+flow/ip/SDC WRONG RESULT}{26239}
\drefset{/fail/base+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+ass+flow/ip/ERR TIMEOUT}{37254}
\drefset{/fail/base+ass+flow/regs/SDC WRONG RESULT}{42969}
\drefset{/fail/base+ass+flow/regs/ERR ASSERT SYSTEM STATE}{61684}
\drefset{/fail/base+ass+flow/ip/ERR ASSERT SYSTEM STATE}{87863}
\drefset{/fail/base+ass+flow/mem/ERR ASSERT UNKOWN}{88528}
\drefset{/fail/base+ass+flow/ip/NOINJECTION}{134848}
\drefset{/fail/base+ass+flow/ip/OK}{178123}
\drefset{/fail/base+ass+flow/regs/NOINJECTION}{350656}
\drefset{/fail/base+ass+flow/ip/OK DETECTED ERROR}{714047}
\drefset{/fail/base+ass+flow/mem/ERR ASSERT CFG REGION}{55266376}
\drefset{/fail/base+ass+flow/regs/ERR TIMEOUT}{126049801}
\drefset{/fail/base+ass+flow/mem/OK DETECTED ERROR}{307488444}
\drefset{/fail/base+ass+flow/regs/OK DETECTED ERROR}{320214643}
\drefset{/fail/base+ass+flow/mem/ERR TIMEOUT}{433097439}
\drefset{/fail/base+ass+flow/flags/OK}{446659059}
\drefset{/fail/base+ass+flow/mem/SDC WRONG RESULT}{634601286}
\drefset{/fail/base+ass+flow/regs/OK}{3126967177}
\drefset{/fail/base+ass+flow/mem/ERR ASSERT SYSTEM STATE}{4665131868}
\drefset{/fail/base+ass+flow/mem/NOINJECTION}{41114894256}
\drefset{/fail/base+ass+flow/mem/OK}{63015854683}
\drefset{/fail/base+enc/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc/ip/ERR ASSERT SPURIOUS}{83}
\drefset{/fail/base+enc/flags/NOINJECTION}{704}
\drefset{/fail/base+enc/flags/SDC WRONG RESULT}{2928}
\drefset{/fail/base+enc/flags/ERR ASSERT UNKOWN}{9376}
\drefset{/fail/base+enc/flags/ERR TIMEOUT}{12829}
\drefset{/fail/base+enc/mem/SDC WRONG RESULT}{17706}
\drefset{/fail/base+enc/flags/OK DETECTED ERROR}{27285}
\drefset{/fail/base+enc/ip/SDC WRONG RESULT}{78341}
\drefset{/fail/base+enc/ip/ERR TIMEOUT}{80932}
\drefset{/fail/base+enc/ip/NOINJECTION}{87040}
\drefset{/fail/base+enc/regs/SDC WRONG RESULT}{115513}
\drefset{/fail/base+enc/ip/OK}{191045}
\drefset{/fail/base+enc/regs/NOINJECTION}{239328}
\drefset{/fail/base+enc/ip/ERR ASSERT UNKOWN}{603326}
\drefset{/fail/base+enc/ip/OK DETECTED ERROR}{2496385}
\drefset{/fail/base+enc/regs/ERR ASSERT UNKOWN}{3920507}
\drefset{/fail/base+enc/regs/ERR TIMEOUT}{118490254}
\drefset{/fail/base+enc/regs/OK DETECTED ERROR}{329556136}
\drefset{/fail/base+enc/mem/ERR TIMEOUT}{445232303}
\drefset{/fail/base+enc/flags/OK}{446676030}
\drefset{/fail/base+enc/regs/OK}{3121511475}
\drefset{/fail/base+enc/mem/OK DETECTED ERROR}{3921355239}
\drefset{/fail/base+enc/mem/ERR ASSERT UNKOWN}{9091577798}
\drefset{/fail/base+enc/mem/NOINJECTION}{34536626144}
\drefset{/fail/base+enc/mem/OK}{62570655930}
\drefset{/fail/base+enc+ass/ip/ERR ASSERT SPURIOUS}{103}
\drefset{/fail/base+enc+ass/regs/ERR ASSERT SPURIOUS}{155}
\drefset{/fail/base+enc+ass/flags/SDC WRONG RESULT}{2671}
\drefset{/fail/base+enc+ass/flags/ERR ASSERT SYSTEM STATE}{3004}
\drefset{/fail/base+enc+ass/flags/ERR ASSERT UNKOWN}{9258}
\drefset{/fail/base+enc+ass/flags/ERR TIMEOUT}{14726}
\drefset{/fail/base+enc+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+enc+ass/flags/OK DETECTED ERROR}{30719}
\drefset{/fail/base+enc+ass/mem/SDC WRONG RESULT}{34982}
\drefset{/fail/base+enc+ass/ip/SDC WRONG RESULT}{40456}
\drefset{/fail/base+enc+ass/regs/SDC WRONG RESULT}{84873}
\drefset{/fail/base+enc+ass/ip/ERR TIMEOUT}{151781}
\drefset{/fail/base+enc+ass/ip/OK}{183066}
\drefset{/fail/base+enc+ass/ip/ERR ASSERT SYSTEM STATE}{187505}
\drefset{/fail/base+enc+ass/ip/NOINJECTION}{199040}
\drefset{/fail/base+enc+ass/regs/ERR ASSERT SYSTEM STATE}{242985}
\drefset{/fail/base+enc+ass/regs/NOINJECTION}{564768}
\drefset{/fail/base+enc+ass/ip/ERR ASSERT UNKOWN}{565034}
\drefset{/fail/base+enc+ass/ip/OK DETECTED ERROR}{2563575}
\drefset{/fail/base+enc+ass/regs/ERR ASSERT UNKOWN}{3869257}
\drefset{/fail/base+enc+ass/regs/ERR TIMEOUT}{118995270}
\drefset{/fail/base+enc+ass/mem/OK DETECTED ERROR}{119327886}
\drefset{/fail/base+enc+ass/regs/OK DETECTED ERROR}{329488706}
\drefset{/fail/base+enc+ass/mem/ERR TIMEOUT}{445055259}
\drefset{/fail/base+enc+ass/flags/OK}{446642982}
\drefset{/fail/base+enc+ass/regs/OK}{3120606914}
\drefset{/fail/base+enc+ass/mem/ERR ASSERT SYSTEM STATE}{5678214531}
\drefset{/fail/base+enc+ass/mem/ERR ASSERT UNKOWN}{7181672705}
\drefset{/fail/base+enc+ass/mem/NOINJECTION}{35618601600}
\drefset{/fail/base+enc+ass/mem/OK}{62416631229}
\drefset{/fail/base+enc+ass+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc+ass+flow/ip/ERR ASSERT SPURIOUS}{107}
\drefset{/fail/base+enc+ass+flow/flags/ERR ASSERT CFG REGION}{146}
\drefset{/fail/base+enc+ass+flow/flags/SDC WRONG RESULT}{2698}
\drefset{/fail/base+enc+ass+flow/flags/ERR ASSERT SYSTEM STATE}{3004}
\drefset{/fail/base+enc+ass+flow/regs/ERR ASSERT CFG REGION}{8532}
\drefset{/fail/base+enc+ass+flow/flags/ERR ASSERT UNKOWN}{9258}
\drefset{/fail/base+enc+ass+flow/ip/ERR ASSERT CFG REGION}{9684}
\drefset{/fail/base+enc+ass+flow/mem/SDC WRONG RESULT}{12927}
\drefset{/fail/base+enc+ass+flow/flags/ERR TIMEOUT}{14857}
\drefset{/fail/base+enc+ass+flow/ip/SDC WRONG RESULT}{25581}
\drefset{/fail/base+enc+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+enc+ass+flow/flags/OK DETECTED ERROR}{30968}
\drefset{/fail/base+enc+ass+flow/regs/SDC WRONG RESULT}{84963}
\drefset{/fail/base+enc+ass+flow/ip/ERR TIMEOUT}{139455}
\drefset{/fail/base+enc+ass+flow/mem/ERR ASSERT CFG REGION}{147696}
\drefset{/fail/base+enc+ass+flow/ip/ERR ASSERT SYSTEM STATE}{180768}
\drefset{/fail/base+enc+ass+flow/ip/OK}{190546}
\drefset{/fail/base+enc+ass+flow/ip/NOINJECTION}{214560}
\drefset{/fail/base+enc+ass+flow/regs/ERR ASSERT SYSTEM STATE}{242803}
\drefset{/fail/base+enc+ass+flow/ip/ERR ASSERT UNKOWN}{565036}
\drefset{/fail/base+enc+ass+flow/regs/NOINJECTION}{611904}
\drefset{/fail/base+enc+ass+flow/ip/OK DETECTED ERROR}{2613559}
\drefset{/fail/base+enc+ass+flow/regs/ERR ASSERT UNKOWN}{3869495}
\drefset{/fail/base+enc+ass+flow/regs/ERR TIMEOUT}{118982096}
\drefset{/fail/base+enc+ass+flow/mem/OK DETECTED ERROR}{119408266}
\drefset{/fail/base+enc+ass+flow/regs/OK DETECTED ERROR}{329466652}
\drefset{/fail/base+enc+ass+flow/mem/ERR TIMEOUT}{445022885}
\drefset{/fail/base+enc+ass+flow/flags/OK}{446640701}
\drefset{/fail/base+enc+ass+flow/regs/OK}{3120589040}
\drefset{/fail/base+enc+ass+flow/mem/ERR ASSERT SYSTEM STATE}{5678149012}
\drefset{/fail/base+enc+ass+flow/mem/ERR ASSERT UNKOWN}{7181705620}
\drefset{/fail/base+enc+ass+flow/mem/NOINJECTION}{36064132800}
\drefset{/fail/base+enc+ass+flow/mem/OK}{62417770762}
\drefset{/fail/base+enc+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc+flow/ip/ERR ASSERT SPURIOUS}{95}
\drefset{/fail/base+enc+flow/flags/ERR ASSERT CFG REGION}{428}
\drefset{/fail/base+enc+flow/flags/SDC WRONG RESULT}{2664}
\drefset{/fail/base+enc+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+enc+flow/flags/ERR ASSERT UNKOWN}{9374}
\drefset{/fail/base+enc+flow/flags/ERR TIMEOUT}{12958}
\drefset{/fail/base+enc+flow/mem/SDC WRONG RESULT}{17670}
\drefset{/fail/base+enc+flow/flags/OK DETECTED ERROR}{27539}
\drefset{/fail/base+enc+flow/regs/ERR ASSERT CFG REGION}{30353}
\drefset{/fail/base+enc+flow/ip/ERR ASSERT CFG REGION}{49879}
\drefset{/fail/base+enc+flow/ip/SDC WRONG RESULT}{58538}
\drefset{/fail/base+enc+flow/ip/NOINJECTION}{102560}
\drefset{/fail/base+enc+flow/regs/SDC WRONG RESULT}{102911}
\drefset{/fail/base+enc+flow/ip/ERR TIMEOUT}{111216}
\drefset{/fail/base+enc+flow/mem/ERR ASSERT CFG REGION}{128532}
\drefset{/fail/base+enc+flow/ip/OK}{190997}
\drefset{/fail/base+enc+flow/regs/NOINJECTION}{286112}
\drefset{/fail/base+enc+flow/ip/ERR ASSERT UNKOWN}{595229}
\drefset{/fail/base+enc+flow/ip/OK DETECTED ERROR}{2477150}
\drefset{/fail/base+enc+flow/regs/ERR ASSERT UNKOWN}{3897331}
\drefset{/fail/base+enc+flow/regs/ERR TIMEOUT}{118476689}
\drefset{/fail/base+enc+flow/regs/OK DETECTED ERROR}{329524327}
\drefset{/fail/base+enc+flow/mem/ERR TIMEOUT}{445202501}
\drefset{/fail/base+enc+flow/flags/OK}{446672349}
\drefset{/fail/base+enc+flow/regs/OK}{3121506786}
\drefset{/fail/base+enc+flow/mem/OK DETECTED ERROR}{3921368227}
\drefset{/fail/base+enc+flow/mem/ERR ASSERT UNKOWN}{9091517653}
\drefset{/fail/base+enc+flow/mem/NOINJECTION}{34982406720}
\drefset{/fail/base+enc+flow/mem/OK}{62124554537}
\drefset{/fail/base+enc+opt/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc+opt/ip/ERR ASSERT SPURIOUS}{77}
\drefset{/fail/base+enc+opt/flags/NOINJECTION}{704}
\drefset{/fail/base+enc+opt/flags/SDC WRONG RESULT}{1415}
\drefset{/fail/base+enc+opt/flags/ERR ASSERT UNKOWN}{7279}
\drefset{/fail/base+enc+opt/flags/ERR TIMEOUT}{10093}
\drefset{/fail/base+enc+opt/flags/OK DETECTED ERROR}{22047}
\drefset{/fail/base+enc+opt/mem/SDC WRONG RESULT}{29738}
\drefset{/fail/base+enc+opt/ip/SDC WRONG RESULT}{62703}
\drefset{/fail/base+enc+opt/ip/NOINJECTION}{87040}
\drefset{/fail/base+enc+opt/regs/SDC WRONG RESULT}{99065}
\drefset{/fail/base+enc+opt/ip/ERR TIMEOUT}{116902}
\drefset{/fail/base+enc+opt/ip/OK}{158585}
\drefset{/fail/base+enc+opt/ip/ERR ASSERT UNKOWN}{226963}
\drefset{/fail/base+enc+opt/regs/NOINJECTION}{239328}
\drefset{/fail/base+enc+opt/ip/OK DETECTED ERROR}{1849650}
\drefset{/fail/base+enc+opt/regs/ERR ASSERT UNKOWN}{2084470}
\drefset{/fail/base+enc+opt/regs/ERR TIMEOUT}{149217519}
\drefset{/fail/base+enc+opt/regs/OK DETECTED ERROR}{299678891}
\drefset{/fail/base+enc+opt/mem/ERR TIMEOUT}{446209735}
\drefset{/fail/base+enc+opt/flags/OK}{446685662}
\drefset{/fail/base+enc+opt/regs/OK}{3122498324}
\drefset{/fail/base+enc+opt/mem/OK DETECTED ERROR}{3920254557}
\drefset{/fail/base+enc+opt/mem/ERR ASSERT UNKOWN}{8886779525}
\drefset{/fail/base+enc+opt/mem/NOINJECTION}{32581414800}
\drefset{/fail/base+enc+opt/mem/OK}{62273294045}
\drefset{/fail/base+enc+opt+ass/ip/ERR ASSERT SPURIOUS}{32}
\drefset{/fail/base+enc+opt+ass/regs/ERR ASSERT SPURIOUS}{111}
\drefset{/fail/base+enc+opt+ass/flags/SDC WRONG RESULT}{1935}
\drefset{/fail/base+enc+opt+ass/flags/ERR ASSERT SYSTEM STATE}{2267}
\drefset{/fail/base+enc+opt+ass/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+enc+opt+ass/flags/ERR TIMEOUT}{12107}
\drefset{/fail/base+enc+opt+ass/flags/OK DETECTED ERROR}{25439}
\drefset{/fail/base+enc+opt+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+enc+opt+ass/mem/SDC WRONG RESULT}{30732}
\drefset{/fail/base+enc+opt+ass/ip/ERR TIMEOUT}{55775}
\drefset{/fail/base+enc+opt+ass/ip/SDC WRONG RESULT}{64488}
\drefset{/fail/base+enc+opt+ass/regs/SDC WRONG RESULT}{69773}
\drefset{/fail/base+enc+opt+ass/ip/ERR ASSERT SYSTEM STATE}{122152}
\drefset{/fail/base+enc+opt+ass/ip/OK}{170678}
\drefset{/fail/base+enc+opt+ass/ip/NOINJECTION}{199040}
\drefset{/fail/base+enc+opt+ass/regs/ERR ASSERT SYSTEM STATE}{241269}
\drefset{/fail/base+enc+opt+ass/ip/ERR ASSERT UNKOWN}{252304}
\drefset{/fail/base+enc+opt+ass/regs/NOINJECTION}{564768}
\drefset{/fail/base+enc+opt+ass/ip/OK DETECTED ERROR}{2017355}
\drefset{/fail/base+enc+opt+ass/regs/ERR ASSERT UNKOWN}{2097495}
\drefset{/fail/base+enc+opt+ass/mem/OK DETECTED ERROR}{117716495}
\drefset{/fail/base+enc+opt+ass/regs/ERR TIMEOUT}{149104773}
\drefset{/fail/base+enc+opt+ass/regs/OK DETECTED ERROR}{300232391}
\drefset{/fail/base+enc+opt+ass/mem/ERR TIMEOUT}{445991841}
\drefset{/fail/base+enc+opt+ass/flags/OK}{446652863}
\drefset{/fail/base+enc+opt+ass/regs/OK}{3121530572}
\drefset{/fail/base+enc+opt+ass/mem/ERR ASSERT SYSTEM STATE}{5682290649}
\drefset{/fail/base+enc+opt+ass/mem/ERR ASSERT UNKOWN}{7177819692}
\drefset{/fail/base+enc+opt+ass/mem/NOINJECTION}{33663111472}
\drefset{/fail/base+enc+opt+ass/mem/OK}{61915194255}
\drefset{/fail/base+enc+opt+ass+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc+opt+ass+flow/ip/ERR ASSERT SPURIOUS}{58}
\drefset{/fail/base+enc+opt+ass+flow/flags/ERR ASSERT CFG REGION}{205}
\drefset{/fail/base+enc+opt+ass+flow/flags/SDC WRONG RESULT}{1966}
\drefset{/fail/base+enc+opt+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2204}
\drefset{/fail/base+enc+opt+ass+flow/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+enc+opt+ass+flow/flags/ERR TIMEOUT}{12238}
\drefset{/fail/base+enc+opt+ass+flow/flags/OK DETECTED ERROR}{25688}
\drefset{/fail/base+enc+opt+ass+flow/ip/ERR ASSERT CFG REGION}{26198}
\drefset{/fail/base+enc+opt+ass+flow/regs/ERR ASSERT CFG REGION}{28954}
\drefset{/fail/base+enc+opt+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+enc+opt+ass+flow/mem/SDC WRONG RESULT}{38534}
\drefset{/fail/base+enc+opt+ass+flow/ip/ERR TIMEOUT}{55264}
\drefset{/fail/base+enc+opt+ass+flow/ip/SDC WRONG RESULT}{65782}
\drefset{/fail/base+enc+opt+ass+flow/mem/ERR ASSERT CFG REGION}{68834}
\drefset{/fail/base+enc+opt+ass+flow/regs/SDC WRONG RESULT}{69827}
\drefset{/fail/base+enc+opt+ass+flow/ip/ERR ASSERT SYSTEM STATE}{121211}
\drefset{/fail/base+enc+opt+ass+flow/ip/OK}{176203}
\drefset{/fail/base+enc+opt+ass+flow/ip/NOINJECTION}{214560}
\drefset{/fail/base+enc+opt+ass+flow/regs/ERR ASSERT SYSTEM STATE}{221601}
\drefset{/fail/base+enc+opt+ass+flow/ip/ERR ASSERT UNKOWN}{242332}
\drefset{/fail/base+enc+opt+ass+flow/regs/NOINJECTION}{613056}
\drefset{/fail/base+enc+opt+ass+flow/ip/OK DETECTED ERROR}{2028856}
\drefset{/fail/base+enc+opt+ass+flow/regs/ERR ASSERT UNKOWN}{2097943}
\drefset{/fail/base+enc+opt+ass+flow/mem/OK DETECTED ERROR}{117768498}
\drefset{/fail/base+enc+opt+ass+flow/regs/ERR TIMEOUT}{149089034}
\drefset{/fail/base+enc+opt+ass+flow/regs/OK DETECTED ERROR}{300209629}
\drefset{/fail/base+enc+opt+ass+flow/mem/ERR TIMEOUT}{445974369}
\drefset{/fail/base+enc+opt+ass+flow/flags/OK}{446650582}
\drefset{/fail/base+enc+opt+ass+flow/regs/OK}{3121513665}
\drefset{/fail/base+enc+opt+ass+flow/mem/ERR ASSERT SYSTEM STATE}{5682232437}
\drefset{/fail/base+enc+opt+ass+flow/mem/ERR ASSERT UNKOWN}{7177734960}
\drefset{/fail/base+enc+opt+ass+flow/mem/NOINJECTION}{34109329648}
\drefset{/fail/base+enc+opt+ass+flow/mem/OK}{61915816400}
\drefset{/fail/base+enc+opt+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+enc+opt+flow/ip/ERR ASSERT SPURIOUS}{99}
\drefset{/fail/base+enc+opt+flow/flags/ERR ASSERT CFG REGION}{205}
\drefset{/fail/base+enc+opt+flow/flags/SDC WRONG RESULT}{1383}
\drefset{/fail/base+enc+opt+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+enc+opt+flow/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+enc+opt+flow/flags/ERR TIMEOUT}{10222}
\drefset{/fail/base+enc+opt+flow/ip/ERR ASSERT CFG REGION}{16858}
\drefset{/fail/base+enc+opt+flow/mem/SDC WRONG RESULT}{18891}
\drefset{/fail/base+enc+opt+flow/flags/OK DETECTED ERROR}{22292}
\drefset{/fail/base+enc+opt+flow/regs/ERR ASSERT CFG REGION}{31259}
\drefset{/fail/base+enc+opt+flow/mem/ERR ASSERT CFG REGION}{43540}
\drefset{/fail/base+enc+opt+flow/ip/SDC WRONG RESULT}{58411}
\drefset{/fail/base+enc+opt+flow/regs/SDC WRONG RESULT}{87149}
\drefset{/fail/base+enc+opt+flow/ip/NOINJECTION}{102560}
\drefset{/fail/base+enc+opt+flow/ip/ERR TIMEOUT}{119774}
\drefset{/fail/base+enc+opt+flow/ip/OK}{167744}
\drefset{/fail/base+enc+opt+flow/ip/ERR ASSERT UNKOWN}{228291}
\drefset{/fail/base+enc+opt+flow/regs/NOINJECTION}{286304}
\drefset{/fail/base+enc+opt+flow/ip/OK DETECTED ERROR}{1856695}
\drefset{/fail/base+enc+opt+flow/regs/ERR ASSERT UNKOWN}{2084630}
\drefset{/fail/base+enc+opt+flow/regs/ERR TIMEOUT}{149201638}
\drefset{/fail/base+enc+opt+flow/regs/OK DETECTED ERROR}{299655755}
\drefset{/fail/base+enc+opt+flow/mem/ERR TIMEOUT}{446173160}
\drefset{/fail/base+enc+opt+flow/flags/OK}{446683261}
\drefset{/fail/base+enc+opt+flow/regs/OK}{3122472398}
\drefset{/fail/base+enc+opt+flow/mem/OK DETECTED ERROR}{3920285057}
\drefset{/fail/base+enc+opt+flow/mem/ERR ASSERT UNKOWN}{8886671301}
\drefset{/fail/base+enc+opt+flow/mem/NOINJECTION}{33027852080}
\drefset{/fail/base+enc+opt+flow/mem/OK}{61826984835}
\drefset{/fail/base+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+flow/ip/ERR ASSERT SPURIOUS}{11}
\drefset{/fail/base+flow/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+flow/flags/ERR ASSERT CFG REGION}{521}
\drefset{/fail/base+flow/flags/SDC WRONG RESULT}{1664}
\drefset{/fail/base+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+flow/flags/ERR TIMEOUT}{4336}
\drefset{/fail/base+flow/regs/ERR ASSERT UNKOWN}{8275}
\drefset{/fail/base+flow/flags/OK DETECTED ERROR}{8670}
\drefset{/fail/base+flow/ip/ERR ASSERT UNKOWN}{17270}
\drefset{/fail/base+flow/ip/ERR ASSERT CFG REGION}{23079}
\drefset{/fail/base+flow/regs/ERR ASSERT CFG REGION}{28238}
\drefset{/fail/base+flow/ip/SDC WRONG RESULT}{43779}
\drefset{/fail/base+flow/ip/ERR TIMEOUT}{46093}
\drefset{/fail/base+flow/regs/SDC WRONG RESULT}{52116}
\drefset{/fail/base+flow/mem/ERR ASSERT UNKOWN}{53496}
\drefset{/fail/base+flow/ip/NOINJECTION}{64832}
\drefset{/fail/base+flow/ip/OK}{173325}
\drefset{/fail/base+flow/regs/NOINJECTION}{198080}
\drefset{/fail/base+flow/ip/OK DETECTED ERROR}{615835}
\drefset{/fail/base+flow/regs/ERR TIMEOUT}{125507671}
\drefset{/fail/base+flow/regs/OK DETECTED ERROR}{320221703}
\drefset{/fail/base+flow/mem/ERR TIMEOUT}{433133702}
\drefset{/fail/base+flow/flags/OK}{446693145}
\drefset{/fail/base+flow/mem/ERR ASSERT CFG REGION}{473339904}
\drefset{/fail/base+flow/mem/SDC WRONG RESULT}{946520400}
\drefset{/fail/base+flow/regs/OK}{3127674026}
\drefset{/fail/base+flow/mem/OK DETECTED ERROR}{4207476536}
\drefset{/fail/base+flow/mem/NOINJECTION}{40035418672}
\drefset{/fail/base+flow/mem/OK}{62789927890}
\drefset{/fail/base+mpu/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu/ip/ERR ASSERT SPURIOUS}{5}
\drefset{/fail/base+mpu/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+mpu/flags/NOINJECTION}{704}
\drefset{/fail/base+mpu/flags/SDC WRONG RESULT}{2049}
\drefset{/fail/base+mpu/flags/ERR TIMEOUT}{4785}
\drefset{/fail/base+mpu/ip/ERR ASSERT UNKOWN}{5320}
\drefset{/fail/base+mpu/flags/OK DETECTED ERROR}{8315}
\drefset{/fail/base+mpu/regs/ERR ASSERT UNKOWN}{8567}
\drefset{/fail/base+mpu/ip/SDC WRONG RESULT}{15967}
\drefset{/fail/base+mpu/mem/ERR ASSERT UNKOWN}{38214}
\drefset{/fail/base+mpu/ip/NOINJECTION}{49312}
\drefset{/fail/base+mpu/regs/SDC WRONG RESULT}{50593}
\drefset{/fail/base+mpu/ip/ERR TIMEOUT}{116833}
\drefset{/fail/base+mpu/ip/OK}{126083}
\drefset{/fail/base+mpu/regs/NOINJECTION}{151296}
\drefset{/fail/base+mpu/ip/OK DETECTED ERROR}{637488}
\drefset{/fail/base+mpu/regs/OK DETECTED ERROR}{180956649}
\drefset{/fail/base+mpu/regs/ERR TIMEOUT}{265492681}
\drefset{/fail/base+mpu/flags/OK}{446694979}
\drefset{/fail/base+mpu/mem/SDC WRONG RESULT}{1404717153}
\drefset{/fail/base+mpu/mem/OK DETECTED ERROR}{1519822536}
\drefset{/fail/base+mpu/regs/OK}{3127028275}
\drefset{/fail/base+mpu/mem/ERR TIMEOUT}{3136948814}
\drefset{/fail/base+mpu/mem/NOINJECTION}{39588904816}
\drefset{/fail/base+mpu/mem/OK}{62788665659}
\drefset{/fail/base+mpu+ass/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+ass/ip/ERR ASSERT SPURIOUS}{79}
\drefset{/fail/base+mpu+ass/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+mpu+ass/ip/ERR ASSERT UNKOWN}{1512}
\drefset{/fail/base+mpu+ass/flags/SDC WRONG RESULT}{1955}
\drefset{/fail/base+mpu+ass/flags/ERR ASSERT SYSTEM STATE}{2773}
\drefset{/fail/base+mpu+ass/ip/SDC WRONG RESULT}{3385}
\drefset{/fail/base+mpu+ass/flags/ERR TIMEOUT}{6357}
\drefset{/fail/base+mpu+ass/regs/ERR ASSERT UNKOWN}{8269}
\drefset{/fail/base+mpu+ass/flags/OK DETECTED ERROR}{11799}
\drefset{/fail/base+mpu+ass/ip/ERR ASSERT SYSTEM STATE}{24869}
\drefset{/fail/base+mpu+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+mpu+ass/regs/SDC WRONG RESULT}{29313}
\drefset{/fail/base+mpu+ass/regs/ERR ASSERT SYSTEM STATE}{58643}
\drefset{/fail/base+mpu+ass/mem/ERR ASSERT UNKOWN}{80803}
\drefset{/fail/base+mpu+ass/ip/ERR TIMEOUT}{112984}
\drefset{/fail/base+mpu+ass/ip/NOINJECTION}{119328}
\drefset{/fail/base+mpu+ass/ip/OK}{125781}
\drefset{/fail/base+mpu+ass/regs/NOINJECTION}{303136}
\drefset{/fail/base+mpu+ass/ip/OK DETECTED ERROR}{762462}
\drefset{/fail/base+mpu+ass/mem/OK DETECTED ERROR}{93857328}
\drefset{/fail/base+mpu+ass/regs/OK DETECTED ERROR}{180954025}
\drefset{/fail/base+mpu+ass/regs/ERR TIMEOUT}{266042075}
\drefset{/fail/base+mpu+ass/flags/OK}{446662924}
\drefset{/fail/base+mpu+ass/mem/ERR TIMEOUT}{660706550}
\drefset{/fail/base+mpu+ass/mem/SDC WRONG RESULT}{688707126}
\drefset{/fail/base+mpu+ass/regs/OK}{3126318456}
\drefset{/fail/base+mpu+ass/mem/ERR ASSERT SYSTEM STATE}{4662511739}
\drefset{/fail/base+mpu+ass/mem/NOINJECTION}{40668531168}
\drefset{/fail/base+mpu+ass/mem/OK}{63005629766}
\drefset{/fail/base+mpu+ass+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+ass+flow/ip/ERR ASSERT SPURIOUS}{148}
\drefset{/fail/base+mpu+ass+flow/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+mpu+ass+flow/flags/ERR ASSERT CFG REGION}{535}
\drefset{/fail/base+mpu+ass+flow/ip/ERR ASSERT UNKOWN}{1780}
\drefset{/fail/base+mpu+ass+flow/flags/SDC WRONG RESULT}{1986}
\drefset{/fail/base+mpu+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2446}
\drefset{/fail/base+mpu+ass+flow/ip/SDC WRONG RESULT}{3313}
\drefset{/fail/base+mpu+ass+flow/ip/ERR ASSERT CFG REGION}{5051}
\drefset{/fail/base+mpu+ass+flow/flags/ERR TIMEOUT}{6632}
\drefset{/fail/base+mpu+ass+flow/regs/ERR ASSERT UNKOWN}{8548}
\drefset{/fail/base+mpu+ass+flow/flags/OK DETECTED ERROR}{12336}
\drefset{/fail/base+mpu+ass+flow/ip/ERR ASSERT SYSTEM STATE}{20204}
\drefset{/fail/base+mpu+ass+flow/regs/ERR ASSERT CFG REGION}{20594}
\drefset{/fail/base+mpu+ass+flow/regs/SDC WRONG RESULT}{29849}
\drefset{/fail/base+mpu+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+mpu+ass+flow/regs/ERR ASSERT SYSTEM STATE}{53594}
\drefset{/fail/base+mpu+ass+flow/mem/ERR ASSERT UNKOWN}{72273}
\drefset{/fail/base+mpu+ass+flow/ip/ERR TIMEOUT}{113656}
\drefset{/fail/base+mpu+ass+flow/ip/OK}{131631}
\drefset{/fail/base+mpu+ass+flow/ip/NOINJECTION}{134848}
\drefset{/fail/base+mpu+ass+flow/regs/NOINJECTION}{352608}
\drefset{/fail/base+mpu+ass+flow/ip/OK DETECTED ERROR}{803897}
\drefset{/fail/base+mpu+ass+flow/mem/OK DETECTED ERROR}{80565313}
\drefset{/fail/base+mpu+ass+flow/regs/OK DETECTED ERROR}{180930815}
\drefset{/fail/base+mpu+ass+flow/mem/ERR ASSERT CFG REGION}{226164167}
\drefset{/fail/base+mpu+ass+flow/regs/ERR TIMEOUT}{266031638}
\drefset{/fail/base+mpu+ass+flow/flags/OK}{446660273}
\drefset{/fail/base+mpu+ass+flow/mem/SDC WRONG RESULT}{633498302}
\drefset{/fail/base+mpu+ass+flow/mem/ERR TIMEOUT}{674033490}
\drefset{/fail/base+mpu+ass+flow/regs/OK}{3126289846}
\drefset{/fail/base+mpu+ass+flow/mem/ERR ASSERT SYSTEM STATE}{4491652819}
\drefset{/fail/base+mpu+ass+flow/mem/NOINJECTION}{41114988584}
\drefset{/fail/base+mpu+ass+flow/mem/OK}{63005874316}
\drefset{/fail/base+mpu+enc/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+enc/ip/ERR ASSERT SPURIOUS}{51}
\drefset{/fail/base+mpu+enc/flags/NOINJECTION}{704}
\drefset{/fail/base+mpu+enc/flags/SDC WRONG RESULT}{2919}
\drefset{/fail/base+mpu+enc/flags/ERR ASSERT UNKOWN}{9376}
\drefset{/fail/base+mpu+enc/flags/ERR TIMEOUT}{14091}
\drefset{/fail/base+mpu+enc/mem/SDC WRONG RESULT}{14733}
\drefset{/fail/base+mpu+enc/ip/SDC WRONG RESULT}{15821}
\drefset{/fail/base+mpu+enc/flags/OK DETECTED ERROR}{26065}
\drefset{/fail/base+mpu+enc/regs/SDC WRONG RESULT}{75221}
\drefset{/fail/base+mpu+enc/ip/NOINJECTION}{87040}
\drefset{/fail/base+mpu+enc/ip/OK}{111656}
\drefset{/fail/base+mpu+enc/ip/ERR ASSERT UNKOWN}{149811}
\drefset{/fail/base+mpu+enc/regs/NOINJECTION}{239328}
\drefset{/fail/base+mpu+enc/ip/ERR TIMEOUT}{249963}
\drefset{/fail/base+mpu+enc/ip/OK DETECTED ERROR}{2922810}
\drefset{/fail/base+mpu+enc/regs/ERR ASSERT UNKOWN}{3918301}
\drefset{/fail/base+mpu+enc/mem/OK DETECTED ERROR}{17823282}
\drefset{/fail/base+mpu+enc/regs/OK DETECTED ERROR}{183508622}
\drefset{/fail/base+mpu+enc/regs/ERR TIMEOUT}{266727041}
\drefset{/fail/base+mpu+enc/flags/OK}{446675997}
\drefset{/fail/base+mpu+enc/regs/OK}{3119364700}
\drefset{/fail/base+mpu+enc/mem/ERR TIMEOUT}{4349463101}
\drefset{/fail/base+mpu+enc/mem/ERR ASSERT UNKOWN}{9091565416}
\drefset{/fail/base+mpu+enc/mem/NOINJECTION}{34536626144}
\drefset{/fail/base+mpu+enc/mem/OK}{62569972444}
\drefset{/fail/base+mpu+enc+ass/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+enc+ass/ip/ERR ASSERT SPURIOUS}{119}
\drefset{/fail/base+mpu+enc+ass/flags/SDC WRONG RESULT}{2671}
\drefset{/fail/base+mpu+enc+ass/flags/ERR ASSERT SYSTEM STATE}{3004}
\drefset{/fail/base+mpu+enc+ass/ip/SDC WRONG RESULT}{6207}
\drefset{/fail/base+mpu+enc+ass/flags/ERR ASSERT UNKOWN}{9258}
\drefset{/fail/base+mpu+enc+ass/mem/SDC WRONG RESULT}{13155}
\drefset{/fail/base+mpu+enc+ass/flags/ERR TIMEOUT}{15739}
\drefset{/fail/base+mpu+enc+ass/ip/ERR ASSERT SYSTEM STATE}{23805}
\drefset{/fail/base+mpu+enc+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+mpu+enc+ass/flags/OK DETECTED ERROR}{29722}
\drefset{/fail/base+mpu+enc+ass/regs/SDC WRONG RESULT}{43760}
\drefset{/fail/base+mpu+enc+ass/ip/OK}{119907}
\drefset{/fail/base+mpu+enc+ass/ip/ERR ASSERT UNKOWN}{152125}
\drefset{/fail/base+mpu+enc+ass/ip/NOINJECTION}{199040}
\drefset{/fail/base+mpu+enc+ass/regs/ERR ASSERT SYSTEM STATE}{239719}
\drefset{/fail/base+mpu+enc+ass/ip/ERR TIMEOUT}{241233}
\drefset{/fail/base+mpu+enc+ass/regs/NOINJECTION}{564768}
\drefset{/fail/base+mpu+enc+ass/ip/OK DETECTED ERROR}{3148220}
\drefset{/fail/base+mpu+enc+ass/regs/ERR ASSERT UNKOWN}{3864371}
\drefset{/fail/base+mpu+enc+ass/mem/OK DETECTED ERROR}{18015257}
\drefset{/fail/base+mpu+enc+ass/regs/OK DETECTED ERROR}{183539364}
\drefset{/fail/base+mpu+enc+ass/regs/ERR TIMEOUT}{267210961}
\drefset{/fail/base+mpu+enc+ass/flags/OK}{446642966}
\drefset{/fail/base+mpu+enc+ass/mem/ERR TIMEOUT}{547097686}
\drefset{/fail/base+mpu+enc+ass/regs/OK}{3118389982}
\drefset{/fail/base+mpu+enc+ass/mem/ERR ASSERT SYSTEM STATE}{5678211333}
\drefset{/fail/base+mpu+enc+ass/mem/ERR ASSERT UNKOWN}{7181660300}
\drefset{/fail/base+mpu+enc+ass/mem/NOINJECTION}{35618601600}
\drefset{/fail/base+mpu+enc+ass/mem/OK}{62415938861}
\drefset{/fail/base+mpu+enc+ass+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+enc+ass+flow/ip/ERR ASSERT SPURIOUS}{106}
\drefset{/fail/base+mpu+enc+ass+flow/flags/ERR ASSERT CFG REGION}{428}
\drefset{/fail/base+mpu+enc+ass+flow/flags/SDC WRONG RESULT}{2698}
\drefset{/fail/base+mpu+enc+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2722}
\drefset{/fail/base+mpu+enc+ass+flow/ip/ERR ASSERT CFG REGION}{2825}
\drefset{/fail/base+mpu+enc+ass+flow/ip/SDC WRONG RESULT}{6213}
\drefset{/fail/base+mpu+enc+ass+flow/flags/ERR ASSERT UNKOWN}{9258}
\drefset{/fail/base+mpu+enc+ass+flow/mem/SDC WRONG RESULT}{11568}
\drefset{/fail/base+mpu+enc+ass+flow/flags/ERR TIMEOUT}{15870}
\drefset{/fail/base+mpu+enc+ass+flow/ip/ERR ASSERT SYSTEM STATE}{24492}
\drefset{/fail/base+mpu+enc+ass+flow/regs/ERR ASSERT CFG REGION}{28712}
\drefset{/fail/base+mpu+enc+ass+flow/flags/OK DETECTED ERROR}{29971}
\drefset{/fail/base+mpu+enc+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+mpu+enc+ass+flow/regs/SDC WRONG RESULT}{43371}
\drefset{/fail/base+mpu+enc+ass+flow/ip/OK}{123579}
\drefset{/fail/base+mpu+enc+ass+flow/mem/ERR ASSERT CFG REGION}{147976}
\drefset{/fail/base+mpu+enc+ass+flow/ip/ERR ASSERT UNKOWN}{153046}
\drefset{/fail/base+mpu+enc+ass+flow/ip/NOINJECTION}{214560}
\drefset{/fail/base+mpu+enc+ass+flow/regs/ERR ASSERT SYSTEM STATE}{220613}
\drefset{/fail/base+mpu+enc+ass+flow/ip/ERR TIMEOUT}{240744}
\drefset{/fail/base+mpu+enc+ass+flow/regs/NOINJECTION}{613056}
\drefset{/fail/base+mpu+enc+ass+flow/ip/OK DETECTED ERROR}{3173731}
\drefset{/fail/base+mpu+enc+ass+flow/regs/ERR ASSERT UNKOWN}{3864449}
\drefset{/fail/base+mpu+enc+ass+flow/mem/OK DETECTED ERROR}{18029847}
\drefset{/fail/base+mpu+enc+ass+flow/regs/OK DETECTED ERROR}{183522475}
\drefset{/fail/base+mpu+enc+ass+flow/regs/ERR TIMEOUT}{267200629}
\drefset{/fail/base+mpu+enc+ass+flow/flags/OK}{446640685}
\drefset{/fail/base+mpu+enc+ass+flow/mem/ERR TIMEOUT}{547114819}
\drefset{/fail/base+mpu+enc+ass+flow/regs/OK}{3118362171}
\drefset{/fail/base+mpu+enc+ass+flow/mem/ERR ASSERT SYSTEM STATE}{5678174540}
\drefset{/fail/base+mpu+enc+ass+flow/mem/ERR ASSERT UNKOWN}{7181597988}
\drefset{/fail/base+mpu+enc+ass+flow/mem/NOINJECTION}{36064251232}
\drefset{/fail/base+mpu+enc+ass+flow/mem/OK}{62417021998}
\drefset{/fail/base+mpu+enc+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+enc+flow/ip/ERR ASSERT SPURIOUS}{64}
\drefset{/fail/base+mpu+enc+flow/flags/ERR ASSERT CFG REGION}{428}
\drefset{/fail/base+mpu+enc+flow/flags/SDC WRONG RESULT}{2664}
\drefset{/fail/base+mpu+enc+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+mpu+enc+flow/ip/ERR ASSERT CFG REGION}{4494}
\drefset{/fail/base+mpu+enc+flow/flags/ERR ASSERT UNKOWN}{9374}
\drefset{/fail/base+mpu+enc+flow/ip/SDC WRONG RESULT}{13287}
\drefset{/fail/base+mpu+enc+flow/flags/ERR TIMEOUT}{14220}
\drefset{/fail/base+mpu+enc+flow/mem/SDC WRONG RESULT}{18441}
\drefset{/fail/base+mpu+enc+flow/flags/OK DETECTED ERROR}{26310}
\drefset{/fail/base+mpu+enc+flow/regs/ERR ASSERT CFG REGION}{29002}
\drefset{/fail/base+mpu+enc+flow/regs/SDC WRONG RESULT}{63043}
\drefset{/fail/base+mpu+enc+flow/ip/NOINJECTION}{102560}
\drefset{/fail/base+mpu+enc+flow/ip/OK}{114814}
\drefset{/fail/base+mpu+enc+flow/mem/ERR ASSERT CFG REGION}{125364}
\drefset{/fail/base+mpu+enc+flow/ip/ERR ASSERT UNKOWN}{160248}
\drefset{/fail/base+mpu+enc+flow/ip/ERR TIMEOUT}{253188}
\drefset{/fail/base+mpu+enc+flow/regs/NOINJECTION}{286304}
\drefset{/fail/base+mpu+enc+flow/ip/OK DETECTED ERROR}{2937009}
\drefset{/fail/base+mpu+enc+flow/regs/ERR ASSERT UNKOWN}{3895693}
\drefset{/fail/base+mpu+enc+flow/mem/OK DETECTED ERROR}{17816910}
\drefset{/fail/base+mpu+enc+flow/regs/OK DETECTED ERROR}{183486135}
\drefset{/fail/base+mpu+enc+flow/regs/ERR TIMEOUT}{266715713}
\drefset{/fail/base+mpu+enc+flow/flags/OK}{446672316}
\drefset{/fail/base+mpu+enc+flow/regs/OK}{3119348610}
\drefset{/fail/base+mpu+enc+flow/mem/ERR TIMEOUT}{4349449437}
\drefset{/fail/base+mpu+enc+flow/mem/ERR ASSERT UNKOWN}{9091510139}
\drefset{/fail/base+mpu+enc+flow/mem/NOINJECTION}{34982418688}
\drefset{/fail/base+mpu+enc+flow/mem/OK}{62123856861}
\drefset{/fail/base+mpu+enc+opt/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+enc+opt/ip/ERR ASSERT SPURIOUS}{313}
\drefset{/fail/base+mpu+enc+opt/flags/NOINJECTION}{704}
\drefset{/fail/base+mpu+enc+opt/flags/SDC WRONG RESULT}{1415}
\drefset{/fail/base+mpu+enc+opt/flags/ERR ASSERT UNKOWN}{7279}
\drefset{/fail/base+mpu+enc+opt/flags/ERR TIMEOUT}{11334}
\drefset{/fail/base+mpu+enc+opt/ip/SDC WRONG RESULT}{17446}
\drefset{/fail/base+mpu+enc+opt/mem/SDC WRONG RESULT}{17516}
\drefset{/fail/base+mpu+enc+opt/flags/OK DETECTED ERROR}{20836}
\drefset{/fail/base+mpu+enc+opt/ip/ERR ASSERT UNKOWN}{62185}
\drefset{/fail/base+mpu+enc+opt/regs/SDC WRONG RESULT}{68780}
\drefset{/fail/base+mpu+enc+opt/ip/NOINJECTION}{87040}
\drefset{/fail/base+mpu+enc+opt/ip/OK}{110906}
\drefset{/fail/base+mpu+enc+opt/ip/ERR TIMEOUT}{221749}
\drefset{/fail/base+mpu+enc+opt/regs/NOINJECTION}{239328}
\drefset{/fail/base+mpu+enc+opt/ip/OK DETECTED ERROR}{2002281}
\drefset{/fail/base+mpu+enc+opt/regs/ERR ASSERT UNKOWN}{2067803}
\drefset{/fail/base+mpu+enc+opt/mem/OK DETECTED ERROR}{17892310}
\drefset{/fail/base+mpu+enc+opt/regs/OK DETECTED ERROR}{173701738}
\drefset{/fail/base+mpu+enc+opt/regs/ERR TIMEOUT}{277269096}
\drefset{/fail/base+mpu+enc+opt/flags/OK}{446687232}
\drefset{/fail/base+mpu+enc+opt/regs/OK}{3120483652}
\drefset{/fail/base+mpu+enc+opt/mem/ERR TIMEOUT}{4348609933}
\drefset{/fail/base+mpu+enc+opt/mem/ERR ASSERT UNKOWN}{8886808416}
\drefset{/fail/base+mpu+enc+opt/mem/NOINJECTION}{32581453200}
\drefset{/fail/base+mpu+enc+opt/mem/OK}{62273588225}
\drefset{/fail/base+mpu+enc+opt+ass/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+enc+opt+ass/ip/ERR ASSERT SPURIOUS}{55}
\drefset{/fail/base+mpu+enc+opt+ass/flags/SDC WRONG RESULT}{1935}
\drefset{/fail/base+mpu+enc+opt+ass/flags/ERR ASSERT SYSTEM STATE}{2267}
\drefset{/fail/base+mpu+enc+opt+ass/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+mpu+enc+opt+ass/flags/ERR TIMEOUT}{13363}
\drefset{/fail/base+mpu+enc+opt+ass/mem/SDC WRONG RESULT}{16121}
\drefset{/fail/base+mpu+enc+opt+ass/ip/SDC WRONG RESULT}{16835}
\drefset{/fail/base+mpu+enc+opt+ass/ip/ERR ASSERT SYSTEM STATE}{21072}
\drefset{/fail/base+mpu+enc+opt+ass/flags/OK DETECTED ERROR}{24463}
\drefset{/fail/base+mpu+enc+opt+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+mpu+enc+opt+ass/regs/SDC WRONG RESULT}{37829}
\drefset{/fail/base+mpu+enc+opt+ass/ip/ERR ASSERT UNKOWN}{72258}
\drefset{/fail/base+mpu+enc+opt+ass/ip/OK}{128929}
\drefset{/fail/base+mpu+enc+opt+ass/ip/NOINJECTION}{199040}
\drefset{/fail/base+mpu+enc+opt+ass/ip/ERR TIMEOUT}{228758}
\drefset{/fail/base+mpu+enc+opt+ass/regs/ERR ASSERT SYSTEM STATE}{238333}
\drefset{/fail/base+mpu+enc+opt+ass/regs/NOINJECTION}{564768}
\drefset{/fail/base+mpu+enc+opt+ass/regs/ERR ASSERT UNKOWN}{2077799}
\drefset{/fail/base+mpu+enc+opt+ass/ip/OK DETECTED ERROR}{2214877}
\drefset{/fail/base+mpu+enc+opt+ass/mem/OK DETECTED ERROR}{18128174}
\drefset{/fail/base+mpu+enc+opt+ass/regs/OK DETECTED ERROR}{160453612}
\drefset{/fail/base+mpu+enc+opt+ass/regs/ERR TIMEOUT}{291093966}
\drefset{/fail/base+mpu+enc+opt+ass/flags/OK}{446652583}
\drefset{/fail/base+mpu+enc+opt+ass/mem/ERR TIMEOUT}{545627359}
\drefset{/fail/base+mpu+enc+opt+ass/regs/OK}{3119374842}
\drefset{/fail/base+mpu+enc+opt+ass/mem/ERR ASSERT SYSTEM STATE}{5682281115}
\drefset{/fail/base+mpu+enc+opt+ass/mem/ERR ASSERT UNKOWN}{7177819692}
\drefset{/fail/base+mpu+enc+opt+ass/mem/NOINJECTION}{33663153072}
\drefset{/fail/base+mpu+enc+opt+ass/mem/OK}{61915129603}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/ERR ASSERT SPURIOUS}{24}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/ERR ASSERT CFG REGION}{205}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/SDC WRONG RESULT}{1966}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2204}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/ERR ASSERT CFG REGION}{3782}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/ERR TIMEOUT}{13494}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/SDC WRONG RESULT}{14555}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/SDC WRONG RESULT}{16958}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/OK DETECTED ERROR}{24712}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/ERR ASSERT SYSTEM STATE}{25212}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/ERR ASSERT CFG REGION}{29582}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/SDC WRONG RESULT}{37347}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/ERR ASSERT UNKOWN}{73231}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/ERR ASSERT CFG REGION}{75263}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/OK}{131604}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/NOINJECTION}{214560}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/ERR ASSERT SYSTEM STATE}{219725}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/ERR TIMEOUT}{232672}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/NOINJECTION}{613056}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/ERR ASSERT UNKOWN}{2077929}
\drefset{/fail/base+mpu+enc+opt+ass+flow/ip/OK DETECTED ERROR}{2232421}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/OK DETECTED ERROR}{18124914}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/OK DETECTED ERROR}{160440124}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/ERR TIMEOUT}{291081830}
\drefset{/fail/base+mpu+enc+opt+ass+flow/flags/OK}{446651902}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/ERR TIMEOUT}{545646590}
\drefset{/fail/base+mpu+enc+opt+ass+flow/regs/OK}{3119356907}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/ERR ASSERT SYSTEM STATE}{5682262063}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/ERR ASSERT UNKOWN}{7177751056}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/NOINJECTION}{34109470448}
\drefset{/fail/base+mpu+enc+opt+ass+flow/mem/OK}{61916010791}
\drefset{/fail/base+mpu+enc+opt+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+enc+opt+flow/flags/ERR ASSERT CFG REGION}{205}
\drefset{/fail/base+mpu+enc+opt+flow/ip/ERR ASSERT SPURIOUS}{330}
\drefset{/fail/base+mpu+enc+opt+flow/flags/SDC WRONG RESULT}{1383}
\drefset{/fail/base+mpu+enc+opt+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+mpu+enc+opt+flow/ip/ERR ASSERT CFG REGION}{3394}
\drefset{/fail/base+mpu+enc+opt+flow/flags/ERR ASSERT UNKOWN}{7277}
\drefset{/fail/base+mpu+enc+opt+flow/flags/ERR TIMEOUT}{11463}
\drefset{/fail/base+mpu+enc+opt+flow/mem/SDC WRONG RESULT}{14498}
\drefset{/fail/base+mpu+enc+opt+flow/ip/SDC WRONG RESULT}{15905}
\drefset{/fail/base+mpu+enc+opt+flow/flags/OK DETECTED ERROR}{21081}
\drefset{/fail/base+mpu+enc+opt+flow/regs/ERR ASSERT CFG REGION}{30873}
\drefset{/fail/base+mpu+enc+opt+flow/mem/ERR ASSERT CFG REGION}{43509}
\drefset{/fail/base+mpu+enc+opt+flow/regs/SDC WRONG RESULT}{56950}
\drefset{/fail/base+mpu+enc+opt+flow/ip/ERR ASSERT UNKOWN}{62151}
\drefset{/fail/base+mpu+enc+opt+flow/ip/NOINJECTION}{102560}
\drefset{/fail/base+mpu+enc+opt+flow/ip/OK}{122434}
\drefset{/fail/base+mpu+enc+opt+flow/ip/ERR TIMEOUT}{222427}
\drefset{/fail/base+mpu+enc+opt+flow/regs/NOINJECTION}{288032}
\drefset{/fail/base+mpu+enc+opt+flow/ip/OK DETECTED ERROR}{2021231}
\drefset{/fail/base+mpu+enc+opt+flow/regs/ERR ASSERT UNKOWN}{2068517}
\drefset{/fail/base+mpu+enc+opt+flow/mem/OK DETECTED ERROR}{17895364}
\drefset{/fail/base+mpu+enc+opt+flow/regs/OK DETECTED ERROR}{173685569}
\drefset{/fail/base+mpu+enc+opt+flow/regs/ERR TIMEOUT}{277256763}
\drefset{/fail/base+mpu+enc+opt+flow/flags/OK}{446683231}
\drefset{/fail/base+mpu+enc+opt+flow/regs/OK}{3120432420}
\drefset{/fail/base+mpu+enc+opt+flow/mem/ERR TIMEOUT}{4348582473}
\drefset{/fail/base+mpu+enc+opt+flow/mem/ERR ASSERT UNKOWN}{8886664992}
\drefset{/fail/base+mpu+enc+opt+flow/mem/NOINJECTION}{33027736592}
\drefset{/fail/base+mpu+enc+opt+flow/mem/OK}{61827091436}
\drefset{/fail/base+mpu+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+flow/flags/ERR ASSERT UNKOWN}{176}
\drefset{/fail/base+mpu+flow/flags/ERR ASSERT CFG REGION}{578}
\drefset{/fail/base+mpu+flow/flags/SDC WRONG RESULT}{1664}
\drefset{/fail/base+mpu+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+mpu+flow/flags/ERR TIMEOUT}{4916}
\drefset{/fail/base+mpu+flow/ip/ERR ASSERT UNKOWN}{5661}
\drefset{/fail/base+mpu+flow/ip/ERR ASSERT CFG REGION}{7835}
\drefset{/fail/base+mpu+flow/regs/ERR ASSERT UNKOWN}{8554}
\drefset{/fail/base+mpu+flow/flags/OK DETECTED ERROR}{8564}
\drefset{/fail/base+mpu+flow/ip/SDC WRONG RESULT}{10034}
\drefset{/fail/base+mpu+flow/regs/ERR ASSERT CFG REGION}{28133}
\drefset{/fail/base+mpu+flow/regs/SDC WRONG RESULT}{40759}
\drefset{/fail/base+mpu+flow/mem/ERR ASSERT UNKOWN}{43650}
\drefset{/fail/base+mpu+flow/ip/NOINJECTION}{64832}
\drefset{/fail/base+mpu+flow/ip/ERR TIMEOUT}{119216}
\drefset{/fail/base+mpu+flow/ip/OK}{128323}
\drefset{/fail/base+mpu+flow/regs/NOINJECTION}{199808}
\drefset{/fail/base+mpu+flow/ip/OK DETECTED ERROR}{663811}
\drefset{/fail/base+mpu+flow/regs/OK DETECTED ERROR}{180918926}
\drefset{/fail/base+mpu+flow/regs/ERR TIMEOUT}{265483754}
\drefset{/fail/base+mpu+flow/flags/OK}{446694342}
\drefset{/fail/base+mpu+flow/mem/ERR ASSERT CFG REGION}{463240354}
\drefset{/fail/base+mpu+flow/mem/SDC WRONG RESULT}{941523434}
\drefset{/fail/base+mpu+flow/mem/OK DETECTED ERROR}{1519840990}
\drefset{/fail/base+mpu+flow/regs/OK}{3127023990}
\drefset{/fail/base+mpu+flow/mem/ERR TIMEOUT}{3136924353}
\drefset{/fail/base+mpu+flow/mem/NOINJECTION}{40035550256}
\drefset{/fail/base+mpu+flow/mem/OK}{62789168763}
\drefset{/fail/base+mpu+opt/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+mpu+opt/flags/ERR ASSERT UNKOWN}{110}
\drefset{/fail/base+mpu+opt/flags/NOINJECTION}{704}
\drefset{/fail/base+mpu+opt/flags/SDC WRONG RESULT}{1109}
\drefset{/fail/base+mpu+opt/ip/ERR ASSERT UNKOWN}{1126}
\drefset{/fail/base+mpu+opt/regs/ERR ASSERT UNKOWN}{3234}
\drefset{/fail/base+mpu+opt/mem/ERR ASSERT UNKOWN}{3254}
\drefset{/fail/base+mpu+opt/flags/ERR TIMEOUT}{3323}
\drefset{/fail/base+mpu+opt/flags/OK DETECTED ERROR}{5432}
\drefset{/fail/base+mpu+opt/ip/SDC WRONG RESULT}{10682}
\drefset{/fail/base+mpu+opt/regs/SDC WRONG RESULT}{33766}
\drefset{/fail/base+mpu+opt/ip/NOINJECTION}{49312}
\drefset{/fail/base+mpu+opt/ip/ERR TIMEOUT}{108420}
\drefset{/fail/base+mpu+opt/ip/OK}{116730}
\drefset{/fail/base+mpu+opt/regs/NOINJECTION}{151296}
\drefset{/fail/base+mpu+opt/ip/OK DETECTED ERROR}{475522}
\drefset{/fail/base+mpu+opt/regs/OK DETECTED ERROR}{180938200}
\drefset{/fail/base+mpu+opt/regs/ERR TIMEOUT}{265504330}
\drefset{/fail/base+mpu+opt/flags/OK}{446700234}
\drefset{/fail/base+mpu+opt/mem/SDC WRONG RESULT}{1382012418}
\drefset{/fail/base+mpu+opt/mem/OK DETECTED ERROR}{1519655423}
\drefset{/fail/base+mpu+opt/regs/OK}{3127056467}
\drefset{/fail/base+mpu+opt/mem/ERR TIMEOUT}{3137060626}
\drefset{/fail/base+mpu+opt/mem/NOINJECTION}{32229137952}
\drefset{/fail/base+mpu+opt/mem/OK}{60790275063}
\drefset{/fail/base+mpu+opt+ass/ip/ERR ASSERT SPURIOUS}{32}
\drefset{/fail/base+mpu+opt+ass/regs/ERR ASSERT SPURIOUS}{49}
\drefset{/fail/base+mpu+opt+ass/flags/ERR ASSERT UNKOWN}{101}
\drefset{/fail/base+mpu+opt+ass/mem/ERR ASSERT UNKOWN}{440}
\drefset{/fail/base+mpu+opt+ass/ip/ERR ASSERT UNKOWN}{698}
\drefset{/fail/base+mpu+opt+ass/flags/SDC WRONG RESULT}{1594}
\drefset{/fail/base+mpu+opt+ass/flags/ERR ASSERT SYSTEM STATE}{2318}
\drefset{/fail/base+mpu+opt+ass/mem/ERR ASSERT SPURIOUS}{2849}
\drefset{/fail/base+mpu+opt+ass/regs/ERR ASSERT UNKOWN}{3216}
\drefset{/fail/base+mpu+opt+ass/flags/ERR TIMEOUT}{5381}
\drefset{/fail/base+mpu+opt+ass/ip/SDC WRONG RESULT}{5858}
\drefset{/fail/base+mpu+opt+ass/flags/OK DETECTED ERROR}{9117}
\drefset{/fail/base+mpu+opt+ass/ip/ERR ASSERT SYSTEM STATE}{11512}
\drefset{/fail/base+mpu+opt+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+mpu+opt+ass/regs/SDC WRONG RESULT}{28483}
\drefset{/fail/base+mpu+opt+ass/regs/ERR ASSERT SYSTEM STATE}{41966}
\drefset{/fail/base+mpu+opt+ass/ip/ERR TIMEOUT}{116169}
\drefset{/fail/base+mpu+opt+ass/ip/NOINJECTION}{119328}
\drefset{/fail/base+mpu+opt+ass/ip/OK}{134103}
\drefset{/fail/base+mpu+opt+ass/regs/NOINJECTION}{303136}
\drefset{/fail/base+mpu+opt+ass/ip/OK DETECTED ERROR}{615052}
\drefset{/fail/base+mpu+opt+ass/mem/OK DETECTED ERROR}{915670}
\drefset{/fail/base+mpu+opt+ass/regs/OK DETECTED ERROR}{167616944}
\drefset{/fail/base+mpu+opt+ass/regs/ERR TIMEOUT}{279408723}
\drefset{/fail/base+mpu+opt+ass/flags/OK}{446665745}
\drefset{/fail/base+mpu+opt+ass/mem/SDC WRONG RESULT}{734842936}
\drefset{/fail/base+mpu+opt+ass/mem/ERR TIMEOUT}{754129378}
\drefset{/fail/base+mpu+opt+ass/regs/OK}{3126297579}
\drefset{/fail/base+mpu+opt+ass/mem/ERR ASSERT SYSTEM STATE}{4615767536}
\drefset{/fail/base+mpu+opt+ass/mem/NOINJECTION}{33308702216}
\drefset{/fail/base+mpu+opt+ass/mem/OK}{60537563535}
\drefset{/fail/base+mpu+opt+ass+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+opt+ass+flow/ip/ERR ASSERT SPURIOUS}{30}
\drefset{/fail/base+mpu+opt+ass+flow/flags/ERR ASSERT UNKOWN}{101}
\drefset{/fail/base+mpu+opt+ass+flow/flags/ERR ASSERT CFG REGION}{221}
\drefset{/fail/base+mpu+opt+ass+flow/ip/ERR ASSERT UNKOWN}{717}
\drefset{/fail/base+mpu+opt+ass+flow/ip/ERR ASSERT CFG REGION}{1468}
\drefset{/fail/base+mpu+opt+ass+flow/flags/SDC WRONG RESULT}{1625}
\drefset{/fail/base+mpu+opt+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2218}
\drefset{/fail/base+mpu+opt+ass+flow/regs/ERR ASSERT UNKOWN}{3162}
\drefset{/fail/base+mpu+opt+ass+flow/mem/ERR ASSERT UNKOWN}{4687}
\drefset{/fail/base+mpu+opt+ass+flow/flags/ERR TIMEOUT}{5476}
\drefset{/fail/base+mpu+opt+ass+flow/ip/SDC WRONG RESULT}{5821}
\drefset{/fail/base+mpu+opt+ass+flow/ip/ERR ASSERT SYSTEM STATE}{7218}
\drefset{/fail/base+mpu+opt+ass+flow/flags/OK DETECTED ERROR}{9294}
\drefset{/fail/base+mpu+opt+ass+flow/regs/ERR ASSERT CFG REGION}{15878}
\drefset{/fail/base+mpu+opt+ass+flow/regs/SDC WRONG RESULT}{28661}
\drefset{/fail/base+mpu+opt+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+mpu+opt+ass+flow/regs/ERR ASSERT SYSTEM STATE}{39567}
\drefset{/fail/base+mpu+opt+ass+flow/ip/ERR TIMEOUT}{116689}
\drefset{/fail/base+mpu+opt+ass+flow/ip/OK}{129225}
\drefset{/fail/base+mpu+opt+ass+flow/ip/NOINJECTION}{134848}
\drefset{/fail/base+mpu+opt+ass+flow/regs/NOINJECTION}{352800}
\drefset{/fail/base+mpu+opt+ass+flow/ip/OK DETECTED ERROR}{651344}
\drefset{/fail/base+mpu+opt+ass+flow/mem/OK DETECTED ERROR}{938742}
\drefset{/fail/base+mpu+opt+ass+flow/regs/OK DETECTED ERROR}{167603065}
\drefset{/fail/base+mpu+opt+ass+flow/mem/ERR ASSERT CFG REGION}{226072477}
\drefset{/fail/base+mpu+opt+ass+flow/regs/ERR TIMEOUT}{279397261}
\drefset{/fail/base+mpu+opt+ass+flow/flags/OK}{446663401}
\drefset{/fail/base+mpu+opt+ass+flow/mem/SDC WRONG RESULT}{668100788}
\drefset{/fail/base+mpu+opt+ass+flow/mem/ERR TIMEOUT}{754126656}
\drefset{/fail/base+mpu+opt+ass+flow/regs/OK}{3126260714}
\drefset{/fail/base+mpu+opt+ass+flow/mem/ERR ASSERT SYSTEM STATE}{4456463634}
\drefset{/fail/base+mpu+opt+ass+flow/mem/NOINJECTION}{33755170384}
\drefset{/fail/base+mpu+opt+ass+flow/mem/OK}{60537788472}
\drefset{/fail/base+mpu+opt+flow/ip/ERR ASSERT SPURIOUS}{6}
\drefset{/fail/base+mpu+opt+flow/regs/ERR ASSERT SPURIOUS}{12}
\drefset{/fail/base+mpu+opt+flow/flags/ERR ASSERT UNKOWN}{110}
\drefset{/fail/base+mpu+opt+flow/flags/ERR ASSERT CFG REGION}{221}
\drefset{/fail/base+mpu+opt+flow/ip/ERR ASSERT UNKOWN}{781}
\drefset{/fail/base+mpu+opt+flow/flags/SDC WRONG RESULT}{1061}
\drefset{/fail/base+mpu+opt+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+mpu+opt+flow/ip/ERR ASSERT CFG REGION}{3030}
\drefset{/fail/base+mpu+opt+flow/regs/ERR ASSERT UNKOWN}{3240}
\drefset{/fail/base+mpu+opt+flow/flags/ERR TIMEOUT}{3454}
\drefset{/fail/base+mpu+opt+flow/mem/ERR ASSERT UNKOWN}{3574}
\drefset{/fail/base+mpu+opt+flow/flags/OK DETECTED ERROR}{5681}
\drefset{/fail/base+mpu+opt+flow/ip/SDC WRONG RESULT}{9660}
\drefset{/fail/base+mpu+opt+flow/regs/ERR ASSERT CFG REGION}{16557}
\drefset{/fail/base+mpu+opt+flow/regs/SDC WRONG RESULT}{30474}
\drefset{/fail/base+mpu+opt+flow/ip/NOINJECTION}{64832}
\drefset{/fail/base+mpu+opt+flow/ip/ERR TIMEOUT}{110201}
\drefset{/fail/base+mpu+opt+flow/ip/OK}{128243}
\drefset{/fail/base+mpu+opt+flow/regs/NOINJECTION}{200000}
\drefset{/fail/base+mpu+opt+flow/ip/OK DETECTED ERROR}{493743}
\drefset{/fail/base+mpu+opt+flow/regs/OK DETECTED ERROR}{180921610}
\drefset{/fail/base+mpu+opt+flow/regs/ERR TIMEOUT}{265495171}
\drefset{/fail/base+mpu+opt+flow/mem/ERR ASSERT CFG REGION}{441378344}
\drefset{/fail/base+mpu+opt+flow/flags/OK}{446699297}
\drefset{/fail/base+mpu+opt+flow/mem/SDC WRONG RESULT}{940650116}
\drefset{/fail/base+mpu+opt+flow/mem/OK DETECTED ERROR}{1519673374}
\drefset{/fail/base+mpu+opt+flow/regs/OK}{3127033544}
\drefset{/fail/base+mpu+opt+flow/mem/ERR TIMEOUT}{3137028913}
\drefset{/fail/base+mpu+opt+flow/mem/NOINJECTION}{32675807712}
\drefset{/fail/base+mpu+opt+flow/mem/OK}{60790684271}
\drefset{/fail/base+opt/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+opt/ip/ERR ASSERT SPURIOUS}{15}
\drefset{/fail/base+opt/flags/ERR ASSERT UNKOWN}{110}
\drefset{/fail/base+opt/flags/NOINJECTION}{704}
\drefset{/fail/base+opt/mem/ERR ASSERT UNKOWN}{914}
\drefset{/fail/base+opt/flags/SDC WRONG RESULT}{1139}
\drefset{/fail/base+opt/ip/ERR ASSERT UNKOWN}{2663}
\drefset{/fail/base+opt/flags/ERR TIMEOUT}{2943}
\drefset{/fail/base+opt/regs/ERR ASSERT UNKOWN}{3294}
\drefset{/fail/base+opt/flags/OK DETECTED ERROR}{5881}
\drefset{/fail/base+opt/ip/ERR TIMEOUT}{24353}
\drefset{/fail/base+opt/ip/SDC WRONG RESULT}{36131}
\drefset{/fail/base+opt/regs/SDC WRONG RESULT}{44992}
\drefset{/fail/base+opt/ip/NOINJECTION}{49312}
\drefset{/fail/base+opt/ip/OK}{138586}
\drefset{/fail/base+opt/regs/NOINJECTION}{151296}
\drefset{/fail/base+opt/ip/OK DETECTED ERROR}{514764}
\drefset{/fail/base+opt/regs/ERR TIMEOUT}{125559319}
\drefset{/fail/base+opt/regs/OK DETECTED ERROR}{320318321}
\drefset{/fail/base+opt/mem/ERR TIMEOUT}{433154276}
\drefset{/fail/base+opt/flags/OK}{446701607}
\drefset{/fail/base+opt/mem/SDC WRONG RESULT}{1386996387}
\drefset{/fail/base+opt/regs/OK}{3127621847}
\drefset{/fail/base+opt/mem/OK DETECTED ERROR}{4217554387}
\drefset{/fail/base+opt/mem/NOINJECTION}{32229179776}
\drefset{/fail/base+opt/mem/OK}{60791585412}
\drefset{/fail/base+opt+ass/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+opt+ass/ip/ERR ASSERT SPURIOUS}{43}
\drefset{/fail/base+opt+ass/flags/ERR ASSERT UNKOWN}{101}
\drefset{/fail/base+opt+ass/flags/SDC WRONG RESULT}{1594}
\drefset{/fail/base+opt+ass/flags/ERR ASSERT SYSTEM STATE}{2297}
\drefset{/fail/base+opt+ass/regs/ERR ASSERT UNKOWN}{3156}
\drefset{/fail/base+opt+ass/ip/ERR ASSERT UNKOWN}{3259}
\drefset{/fail/base+opt+ass/flags/ERR TIMEOUT}{4909}
\drefset{/fail/base+opt+ass/mem/ERR ASSERT UNKOWN}{6022}
\drefset{/fail/base+opt+ass/flags/OK DETECTED ERROR}{9201}
\drefset{/fail/base+opt+ass/ip/ERR TIMEOUT}{26212}
\drefset{/fail/base+opt+ass/flags/NOINJECTION}{28256}
\drefset{/fail/base+opt+ass/regs/SDC WRONG RESULT}{39252}
\drefset{/fail/base+opt+ass/ip/SDC WRONG RESULT}{41094}
\drefset{/fail/base+opt+ass/regs/ERR ASSERT SYSTEM STATE}{44314}
\drefset{/fail/base+opt+ass/ip/ERR ASSERT SYSTEM STATE}{49686}
\drefset{/fail/base+opt+ass/ip/NOINJECTION}{119328}
\drefset{/fail/base+opt+ass/ip/OK}{155455}
\drefset{/fail/base+opt+ass/regs/NOINJECTION}{303136}
\drefset{/fail/base+opt+ass/ip/OK DETECTED ERROR}{603643}
\drefset{/fail/base+opt+ass/mem/OK DETECTED ERROR}{1018356}
\drefset{/fail/base+opt+ass/regs/ERR TIMEOUT}{139447645}
\drefset{/fail/base+opt+ass/regs/OK DETECTED ERROR}{306964544}
\drefset{/fail/base+opt+ass/mem/ERR TIMEOUT}{433111843}
\drefset{/fail/base+opt+ass/flags/OK}{446666282}
\drefset{/fail/base+opt+ass/mem/SDC WRONG RESULT}{770951381}
\drefset{/fail/base+opt+ass/regs/OK}{3126899070}
\drefset{/fail/base+opt+ass/mem/ERR ASSERT SYSTEM STATE}{4659080549}
\drefset{/fail/base+opt+ass/mem/NOINJECTION}{33308774792}
\drefset{/fail/base+opt+ass/mem/OK}{60779010257}
\drefset{/fail/base+opt+ass+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+opt+ass+flow/flags/ERR ASSERT UNKOWN}{101}
\drefset{/fail/base+opt+ass+flow/ip/ERR ASSERT SPURIOUS}{127}
\drefset{/fail/base+opt+ass+flow/flags/ERR ASSERT CFG REGION}{221}
\drefset{/fail/base+opt+ass+flow/flags/SDC WRONG RESULT}{1625}
\drefset{/fail/base+opt+ass+flow/flags/ERR ASSERT SYSTEM STATE}{2218}
\drefset{/fail/base+opt+ass+flow/regs/ERR ASSERT UNKOWN}{3156}
\drefset{/fail/base+opt+ass+flow/ip/ERR ASSERT UNKOWN}{3904}
\drefset{/fail/base+opt+ass+flow/mem/ERR ASSERT UNKOWN}{4687}
\drefset{/fail/base+opt+ass+flow/flags/ERR TIMEOUT}{5040}
\drefset{/fail/base+opt+ass+flow/flags/OK DETECTED ERROR}{9450}
\drefset{/fail/base+opt+ass+flow/ip/ERR ASSERT CFG REGION}{12909}
\drefset{/fail/base+opt+ass+flow/regs/ERR ASSERT CFG REGION}{17951}
\drefset{/fail/base+opt+ass+flow/ip/ERR TIMEOUT}{30224}
\drefset{/fail/base+opt+ass+flow/flags/NOINJECTION}{30304}
\drefset{/fail/base+opt+ass+flow/regs/SDC WRONG RESULT}{40093}
\drefset{/fail/base+opt+ass+flow/ip/SDC WRONG RESULT}{40654}
\drefset{/fail/base+opt+ass+flow/regs/ERR ASSERT SYSTEM STATE}{41578}
\drefset{/fail/base+opt+ass+flow/ip/ERR ASSERT SYSTEM STATE}{46523}
\drefset{/fail/base+opt+ass+flow/ip/NOINJECTION}{134848}
\drefset{/fail/base+opt+ass+flow/ip/OK}{151941}
\drefset{/fail/base+opt+ass+flow/regs/NOINJECTION}{353856}
\drefset{/fail/base+opt+ass+flow/ip/OK DETECTED ERROR}{626230}
\drefset{/fail/base+opt+ass+flow/mem/OK DETECTED ERROR}{1051408}
\drefset{/fail/base+opt+ass+flow/regs/ERR TIMEOUT}{139433489}
\drefset{/fail/base+opt+ass+flow/mem/ERR ASSERT CFG REGION}{226081044}
\drefset{/fail/base+opt+ass+flow/regs/OK DETECTED ERROR}{306939840}
\drefset{/fail/base+opt+ass+flow/mem/ERR TIMEOUT}{433120729}
\drefset{/fail/base+opt+ass+flow/flags/OK}{446663681}
\drefset{/fail/base+opt+ass+flow/mem/SDC WRONG RESULT}{704211880}
\drefset{/fail/base+opt+ass+flow/regs/OK}{3126871154}
\drefset{/fail/base+opt+ass+flow/mem/ERR ASSERT SYSTEM STATE}{4499767955}
\drefset{/fail/base+opt+ass+flow/mem/NOINJECTION}{33755243792}
\drefset{/fail/base+opt+ass+flow/mem/OK}{60779184345}
\drefset{/fail/base+opt+flow/regs/ERR ASSERT SPURIOUS}{3}
\drefset{/fail/base+opt+flow/ip/ERR ASSERT SPURIOUS}{4}
\drefset{/fail/base+opt+flow/flags/ERR ASSERT UNKOWN}{110}
\drefset{/fail/base+opt+flow/flags/ERR ASSERT CFG REGION}{233}
\drefset{/fail/base+opt+flow/flags/SDC WRONG RESULT}{1070}
\drefset{/fail/base+opt+flow/mem/ERR ASSERT UNKOWN}{1301}
\drefset{/fail/base+opt+flow/flags/NOINJECTION}{2752}
\drefset{/fail/base+opt+flow/flags/ERR TIMEOUT}{3069}
\drefset{/fail/base+opt+flow/ip/ERR ASSERT UNKOWN}{3174}
\drefset{/fail/base+opt+flow/regs/ERR ASSERT UNKOWN}{3300}
\drefset{/fail/base+opt+flow/flags/OK DETECTED ERROR}{6174}
\drefset{/fail/base+opt+flow/ip/ERR ASSERT CFG REGION}{9053}
\drefset{/fail/base+opt+flow/regs/ERR ASSERT CFG REGION}{18011}
\drefset{/fail/base+opt+flow/ip/ERR TIMEOUT}{32155}
\drefset{/fail/base+opt+flow/ip/SDC WRONG RESULT}{34624}
\drefset{/fail/base+opt+flow/regs/SDC WRONG RESULT}{41314}
\drefset{/fail/base+opt+flow/ip/NOINJECTION}{64832}
\drefset{/fail/base+opt+flow/ip/OK}{152086}
\drefset{/fail/base+opt+flow/regs/NOINJECTION}{198272}
\drefset{/fail/base+opt+flow/ip/OK DETECTED ERROR}{518600}
\drefset{/fail/base+opt+flow/regs/ERR TIMEOUT}{125546552}
\drefset{/fail/base+opt+flow/regs/OK DETECTED ERROR}{320291935}
\drefset{/fail/base+opt+flow/mem/ERR ASSERT CFG REGION}{441383948}
\drefset{/fail/base+opt+flow/mem/ERR TIMEOUT}{442153873}
\drefset{/fail/base+opt+flow/flags/OK}{446699360}
\drefset{/fail/base+opt+flow/mem/SDC WRONG RESULT}{940689133}
\drefset{/fail/base+opt+flow/regs/OK}{3127602757}
\drefset{/fail/base+opt+flow/mem/OK DETECTED ERROR}{4214418263}
\drefset{/fail/base+opt+flow/mem/NOINJECTION}{32675838944}
\drefset{/fail/base+opt+flow/mem/OK}{60790783610}
\drefset{/fail/fault space/after pruning}{25460536}
\drefset{/fail/fault space/before pruning}{444942872872}
\drefset{/fail/base/ip/sdc per ip bit/0}{2247}
\drefset{/fail/base/ip/sdc per ip bit/1}{2560}
\drefset{/fail/base/ip/sdc per ip bit/2}{4506}
\drefset{/fail/base/ip/sdc per ip bit/3}{3519}
\drefset{/fail/base/ip/sdc per ip bit/4}{4811}
\drefset{/fail/base/ip/sdc per ip bit/5}{4460}
\drefset{/fail/base/ip/sdc per ip bit/6}{4400}
\drefset{/fail/base/ip/sdc per ip bit/7}{2823}
\drefset{/fail/base/ip/sdc per ip bit/8}{4717}
\drefset{/fail/base/ip/sdc per ip bit/9}{4308}
\drefset{/fail/base/ip/sdc per ip bit/10}{8127}
\drefset{/fail/base/ip/sdc per ip bit/11}{3350}
\drefset{/fail/base/ip/sdc per ip bit/12}{1508}
\drefset{/fail/base/ip/sdc per ip bit/13}{1322}
\drefset{/fail/base/ip/sdc per ip bit/14}{1308}
\drefset{/fail/base/ip/sdc per ip bit/15}{383}
\drefset{/fail/base/ip/sdc per ip bit/16}{158}
\drefset{/fail/base/ip/sdc per ip bit/17}{497}
\drefset{/fail/base/ip/sdc per ip bit/18}{541}
\drefset{/fail/base/ip/sdc per ip bit/19}{379}
\drefset{/fail/base/ip/sdc per ip bit/20}{383}
\drefset{/fail/base/ip/sdc per ip bit/21}{381}
\drefset{/fail/base/ip/sdc per ip bit/22}{379}
\drefset{/fail/base/ip/sdc per ip bit/23}{19}
\drefset{/fail/base/ip/sdc per ip bit/24}{19}
\drefset{/fail/base/ip/sdc per ip bit/25}{19}
\drefset{/fail/base/ip/sdc per ip bit/26}{19}
\drefset{/fail/base/ip/sdc per ip bit/27}{19}
\drefset{/fail/base/ip/sdc per ip bit/28}{19}
\drefset{/fail/base/ip/sdc per ip bit/29}{19}
\drefset{/fail/base/ip/sdc per ip bit/30}{19}
\drefset{/fail/base/ip/sdc per ip bit/31}{19}
\drefset{/fail/base+ass/ip/sdc per ip bit/0}{3492}
\drefset{/fail/base+ass/ip/sdc per ip bit/1}{3088}
\drefset{/fail/base+ass/ip/sdc per ip bit/2}{3182}
\drefset{/fail/base+ass/ip/sdc per ip bit/3}{2424}
\drefset{/fail/base+ass/ip/sdc per ip bit/4}{2138}
\drefset{/fail/base+ass/ip/sdc per ip bit/5}{4213}
\drefset{/fail/base+ass/ip/sdc per ip bit/6}{1584}
\drefset{/fail/base+ass/ip/sdc per ip bit/7}{1348}
\drefset{/fail/base+ass/ip/sdc per ip bit/8}{1835}
\drefset{/fail/base+ass/ip/sdc per ip bit/9}{692}
\drefset{/fail/base+ass/ip/sdc per ip bit/10}{2869}
\drefset{/fail/base+ass/ip/sdc per ip bit/11}{747}
\drefset{/fail/base+ass/ip/sdc per ip bit/12}{1066}
\drefset{/fail/base+ass/ip/sdc per ip bit/13}{217}
\drefset{/fail/base+ass/ip/sdc per ip bit/14}{463}
\drefset{/fail/base+ass/ip/sdc per ip bit/15}{427}
\drefset{/fail/base+ass/ip/sdc per ip bit/16}{136}
\drefset{/fail/base+ass/ip/sdc per ip bit/17}{1128}
\drefset{/fail/base+ass/ip/sdc per ip bit/18}{359}
\drefset{/fail/base+ass/ip/sdc per ip bit/19}{542}
\drefset{/fail/base+ass/ip/sdc per ip bit/20}{791}
\drefset{/fail/base+ass/ip/sdc per ip bit/21}{1486}
\drefset{/fail/base+ass/ip/sdc per ip bit/22}{945}
\drefset{/fail/base+ass/ip/sdc per ip bit/23}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/24}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/25}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/26}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/27}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/28}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/29}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/30}{31}
\drefset{/fail/base+ass/ip/sdc per ip bit/31}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/0}{1689}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/1}{2905}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/2}{2356}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/3}{1974}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/4}{1331}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/5}{3476}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/6}{1401}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/7}{801}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/8}{1478}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/9}{671}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/10}{2526}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/11}{661}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/12}{1029}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/13}{210}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/14}{533}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/15}{457}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/16}{123}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/17}{412}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/18}{323}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/19}{357}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/20}{417}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/21}{416}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/22}{414}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/23}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/24}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/25}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/26}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/27}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/28}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/29}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/30}{31}
\drefset{/fail/base+ass+flow/ip/sdc per ip bit/31}{31}
\drefset{/fail/base+enc/ip/sdc per ip bit/0}{3519}
\drefset{/fail/base+enc/ip/sdc per ip bit/1}{3542}
\drefset{/fail/base+enc/ip/sdc per ip bit/2}{3654}
\drefset{/fail/base+enc/ip/sdc per ip bit/3}{3955}
\drefset{/fail/base+enc/ip/sdc per ip bit/4}{6299}
\drefset{/fail/base+enc/ip/sdc per ip bit/5}{6494}
\drefset{/fail/base+enc/ip/sdc per ip bit/6}{4710}
\drefset{/fail/base+enc/ip/sdc per ip bit/7}{6632}
\drefset{/fail/base+enc/ip/sdc per ip bit/8}{7708}
\drefset{/fail/base+enc/ip/sdc per ip bit/9}{3268}
\drefset{/fail/base+enc/ip/sdc per ip bit/10}{1606}
\drefset{/fail/base+enc/ip/sdc per ip bit/11}{3556}
\drefset{/fail/base+enc/ip/sdc per ip bit/12}{3796}
\drefset{/fail/base+enc/ip/sdc per ip bit/13}{8494}
\drefset{/fail/base+enc/ip/sdc per ip bit/14}{2710}
\drefset{/fail/base+enc/ip/sdc per ip bit/15}{1317}
\drefset{/fail/base+enc/ip/sdc per ip bit/16}{4351}
\drefset{/fail/base+enc/ip/sdc per ip bit/17}{459}
\drefset{/fail/base+enc/ip/sdc per ip bit/18}{393}
\drefset{/fail/base+enc/ip/sdc per ip bit/19}{446}
\drefset{/fail/base+enc/ip/sdc per ip bit/20}{413}
\drefset{/fail/base+enc/ip/sdc per ip bit/21}{412}
\drefset{/fail/base+enc/ip/sdc per ip bit/22}{409}
\drefset{/fail/base+enc/ip/sdc per ip bit/23}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/24}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/25}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/26}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/27}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/28}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/29}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/30}{22}
\drefset{/fail/base+enc/ip/sdc per ip bit/31}{22}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/0}{2510}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/1}{1863}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/2}{2824}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/3}{1855}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/4}{3231}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/5}{2090}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/6}{2220}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/7}{3188}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/8}{4416}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/9}{1433}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/10}{619}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/11}{651}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/12}{433}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/13}{642}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/14}{749}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/15}{1085}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/16}{343}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/17}{2051}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/18}{1990}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/19}{2142}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/20}{1096}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/21}{1354}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/22}{1311}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/23}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/24}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/25}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/26}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/27}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/28}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/29}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/30}{40}
\drefset{/fail/base+enc+ass/ip/sdc per ip bit/31}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/0}{1354}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/1}{1491}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/2}{2134}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/3}{1432}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/4}{2070}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/5}{1565}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/6}{1476}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/7}{2554}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/8}{3428}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/9}{1277}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/10}{492}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/11}{262}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/12}{500}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/13}{748}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/14}{432}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/15}{766}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/16}{426}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/17}{1399}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/18}{262}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/19}{231}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/20}{373}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/21}{340}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/22}{209}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/23}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/24}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/25}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/26}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/27}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/28}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/29}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/30}{40}
\drefset{/fail/base+enc+ass+flow/ip/sdc per ip bit/31}{40}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/0}{2004}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/1}{2105}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/2}{2400}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/3}{2316}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/4}{4004}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/5}{4632}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/6}{2376}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/7}{5512}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/8}{5571}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/9}{2655}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/10}{1301}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/11}{2186}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/12}{1646}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/13}{7599}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/14}{3956}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/15}{954}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/16}{4387}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/17}{399}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/18}{438}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/19}{705}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/20}{407}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/21}{408}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/22}{379}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/23}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/24}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/25}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/26}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/27}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/28}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/29}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/30}{22}
\drefset{/fail/base+enc+flow/ip/sdc per ip bit/31}{22}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/0}{2995}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/1}{2603}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/2}{3610}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/3}{3247}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/4}{7678}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/5}{5746}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/6}{8187}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/7}{7705}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/8}{5500}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/9}{3739}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/10}{2529}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/11}{1322}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/12}{845}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/13}{674}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/14}{2247}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/15}{492}
\drefset{/fail/base+enc+opt/ip/sdc per ip bit/16}{323}
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