Page 1 of 56

Date: 4 July 2012

TOOL VERIFICATION CASES AND
PROCEDURES

Title:

Reference: POLYCHRONY-VERIFIER/TVCP version 1

Status:



TABLE OF CONTENTS

N 10T L0 T 4 o O 6
1.1 PUrpose Of the AOCUMEBNL..........i i e e e e et s s e e e e et e e e e e ea e e eaneeeens 6
22N o] o] 1= o1 [N [ Yot U 1 1T o1 £ P 6
IR = (=T (=T o= (o To U [ 1T o} £ PP 6
I o 0 )77 1.1 6

2 POlyChrony teStS OVEIVIEW......cccevuemmmrrrrnissssssssnnsssssssnsssssssssssssss s sssssssssssssssssssssssssssssnsnnnssssnns 7
B RV =T To= o) o 1 S 7
P =1 0 o] £ Tt =To L1 £ T PP PRSPPI 7
2.3 The POIYCNIONY 10g filES.....uuiiiiiiiiiiiiiiii et e e e e e s 8
2.4 Traceability and eXpected rEeSUILS OVEIVIEW. ........uuuiiiiiiiiieeeeeeeee e e e e e 9

B I K o Eo = 12
G TR RV 1 ¢= W Q=T 1 o PP 12

R0 0 R = g o o] Y/od ] (0] )2 00 A OO P PP P PP PP 12
1 O I R =TS o] o [T od 111 TP PO VPP OUPPPPPPPURRN 12
I N S (o g - L 1= PP U PP PP PPPPPPPPN 12
3.1.1.3 Log file (Test_polychrony_001_1.SIG_SYNTAX_ERRORS_LOG)......cccceiiiireiiiiiiiieaiieeeniiieesieeesereeesieesnnnees 12
1 O R O {1 = PSPPSRI 12

N[0 Q1= o TCT 1 (Yo PP PPPPPPPPPRPPPN 12

3.1.2 TeSt_POIYCIIONY D01 2. .ttt e et e e e e e e e e e e e e s e b ab b bbb e e e e e e e aaaaeaaaeeaaaaaaans 13
0 0t R IS o o] (=T od 11T P PP UPT T UOPPRRRRPIN 13
I 2 [0 g - LI 1 PP SU PRSP PPPPPETPPPN 13
3.1.2.3 Log file (Test_polychrony_001_2.SIG_SYNTAX_ERRORS _LOG).....ccccuuitiiiiiiiiiaeeaiiiiea e e eeiiee e eiiee e 13
0 2 N O 1= PP PRRTRRN 13

A B LTl F= 1= Ao ] =T o 13

3.2.1 TeSt_POIYCIONY 003 L. .ottt ettt ettt e e e e e e e e e e s e s e b n bbbt b e et e e e e e e aaeeeaeeaaa e aas 13
I R =S i o] o =T o (1Y ST PT P PUPPPPRP TSR 13
BT A S (o o = L {1 T PSPPSR 13
3.2.1.3 Log file (Test_polyChrony _003_1_LIS.SIG).......cuiiutiiiiiiiiiiieesiiie ettt ettt e et sna et esnnee e snneeeas 13
B 0 N O 1= T PR UPRRTRRN 14

3.2.2 TeSt_POIYCNIONY 003 _2.......eeiiiieiiiiiiiee ettt ettt e bbbttt e e et bbbttt e s e e b b e et e e s abbb et e e e s anbbneeae e e s 15
0 R =TS o] o] (=1 1 1Y PP UOPPRRTRRN 15
I (o g - L 1= TP PP U PP PPPPPPPPPPPPN 15
3.2.2.3 Log file (Test_polychrony 003 2 LIS.SIG).....cuciuiuiiiiiiiiiiie ettt ettt e et e e e e satbeeeeeeeas 15
I N O 1= PSPPSRI 16

3.2.3 Test_PolyChrony 003 3.ttt iee e e e e e e e e et e e e e e e et e e s s s e s te b e e aeeeeeetaeaeeeesassannssnnreernnnnns 17
T2 J01 R =S oo (=X 11T RO EP T UOUPRRTRPN 17
RIS A (o = L 11 T PP PSP 17
3.2.3.3 Log file (Test_polychrony _003_3_LIS.SIG).......uuiuriiiiiiiiiieesiiee ettt siree et e e s snne e nnneeeas 17
T2 B0 S O {1 = PR UPRRRRRN 17

3.2.4 TeSt_POIYCNIONY 003 _4....... ettt ettt e e e a bbbt e e e s st et e e s e bbbt e e e s e e e e e e e s 18
3.2.4. 1 TS ODJECHIVES. .....eiiitie etttk b et h et ekt e et e bt e ek bt e et e e b et e et et e et et e e e e b e e e 18
S [0 g T L 1= T P PP U PP PPPPPPPRPPPPN 18
3.2.4.3 Log file (Test_polychrony 003 4 LIS.SIG).....cccciiiuiiiiiiiiiiie ettt e e e e st e e e s st e e e e s stbaeaaeeeas 18
I A O {1 [ PSP UP P TPP PR 18

3.2.5Test_POIYChrony 003 B, et e et e e e e e e e s e s s e e ra e e e e e e e e eaaaeaeeaaaaaaaeas 19
3.2.5.1 TESE ODJECHIVES. ...cce etttk e ookttt e e ookttt e e 4 a b b et e e e o a bbbt e e e e nbe et e e e e bb e e e e e e abbeeeeeaantnnena 19
I YA (o =L {1 T PSP TSP 19
3.2.5.3 Log file (Test_polychrony 003 5 LIS.SIG).....cuiiiiuiiiiiaiiiiie e eee ettt e et e e e e st e e e e e snaeeeeeaeas 19

I A O 11 [T ST PPRTSPPR PRI 19



3.2.6 Test_POIYChIONY 003 B....ccceeiiiiiiiiiieii e e e e e e e e s e e e e e eee e e e e e s e s s a e nebetanaarerraaaaeaeaeeaaaannaeas 20
3.2.6.1 Test objectives

I S T2 (o =L {1 T PRSPPI
3.2.6.3 Log file (Test_polychrony 003 6 LIS.SIG).....ccciiiuiiiiiiiiiiiee ettt e et a e et e e e e e snbeeeaeaeas 20
A I O {11 T S T TS T P OP T O U TP PP OPPPPOPRPO 20
3.2.7 TeSt_POIYCIIONY 003 7. .ttt ettt e e e e e e e e e e e e s s bbb bbb e et e e e e aaaaaaaaeaaaaaaaaas 21
I A R =TS o] o =T ox 11T STV PURPPPRPPURTP 21
3.2.7.2 SIGN@I FI... ettt e e bRt Rt e e bt s nn e e e e e e e e e e 21
3.2.7.3 Log file (Test_polyChrony 003 _7_LIS.SIG).......uuiiuiiiiiieiiiieeiiie ettt ettt e et esniee e nnneeeas 21
I A O {11 ST OP P OPRTROPRPNt 21
GG B I o L =T (o ] SRR PTPPPPTPPT 21
3.3.1 TeSt_POIYCNIONY D05 _L.....cieeiiiieiiiieiie ettt sttt e ettt e e s sk bbbt e e s st et e e e e s nnbba e e e e e e s 21
G J0 I R 1= o] o =T o 1Y ST PUPPPPRRPTRTP 21
I T NS (o g - L 1= PP U PP PPPPPPPPPPPN 21
3.3.1.3 Log file (Test_polyChrony _005_1_LIS.SIG).......cuuiutiiiiiiiiieeesitie ettt e et e s e snneeeas 22
e T T O {11 TP P PO T O T OO U SR T TP U P OPOPRUPPN 22
3.3.2 Test_PolYChrony 005 2........cccciiiiiiiiiiieiie e e et e e e e e e et e e s s e et e et a e e e eeeeaaaaeeaesassaanssnsrnerennnns 23
3.3.2.1 Test objectives
TR A (o o = L {1 T PSPPSR
3.3.2.3 Log file (Test_polychrony 005 2 LIS.SIG).....ccciuiuiiiiiiiiiieee ettt e e et e e e e satbeeeeeeeas 23
R I B O {1 [T SO OURTOP VP ROPP 23
3.3.3 TeSt_PoIYChrony 005 _3..... ..ottt e et e e e ek et e e s e bt e e e e e e 24
R R I8¢ R 1= o o] [=Tod 11T RO EE PO PRTTRPIN 24
R T IS [0 g - L 1= TP PP U PP PP PPPPPPPPN 24
3.3.3.3 Log file (Test_polychrony _005_3_LIS.SIG).......cuuiriiiiiiiiiiieesiie et e et e e nnre e s 24
33314 LIl ittt b bbb e nh e r e 24
3.3.4 Test_PoIYChrony 005 d.......ccooiiiiiiii e e e et e et e e e e e e e s e s s a et e e e e e raaaaeaeaeeaaaanaaeas 25
3.3.4.1 Test objectives
TR B Y [o | =V {1 T PSP PPN
3.3.4.3 Log file (Test_polychrony 005 4 LIS.SIG).....ccccoiiiiiiiiiiiiiie ettt e e s e e e st e e e s st e e e e s stbaeeaeaeas 25
R I O {1 O T PSSP TP PP UPP OV PUPPN 25
3.3.5 TeSt_POIYCIONY 005 5. .ottt ettt e e e e e e e e e e s e s e bbb bbbt e e e e e e e e e e e e e e e e e e e e aas 26
TR N 70t R =TS o o (=T od 11T PP UPTUOPPRRTPPIN 26
3.3.5.2 SHGN@I FIl. ettt et e Rt e bt s n e e e e e e aaas 26
3.3.5.3 Log file (Test_polychrony 005 5 LIS.SIG).....cciiiiuiiiiiaiiiiie ettt e et e e e st e e e e e anbeeeeeaeas 26
e T I B O {1 TSPV PR 26
3.3.6 TESL_POIYCNIONY 005 _B.......eeeiiiieiiiiiiie ettt ettt e e ettt e e s s st e e s anbb et e e e e s nnnbaeeee e e s 27
B I B =TS o] o =T ox 111U PTSPPUPPPPRP PSR 27
BTSN S T2 [o | =L {1 T PP TSP 27
3.3.6.3 Log file (Test_polyChrony _005_6_LIS.SIG).......cuuiuiiiiiiiiiiiieesiiie ettt e et snne e nnneeeas 27
R I O {11 T P O O T TSSO T PP P UPP P PUPPON 27
G I N 011 ¢ =T (] PP 27
3.4.1 TeSt_POIYCNIONY D07 _ L. iieiiiie ittt ettt ettt e e s bbbttt e e s s bbb e et e e s sabbe e e e e e s anbbbeeeeeaa s 27
3.4.1.1 Test objectives
I o S (o g - L 1= PP T PP PP PPPPPPPPN
3.4.1.3 Log file (Test_polychrony 007 _1 LIS.SIG).....ccciuiuuiiiiiiiiiiiee ettt ettt e et e e e e satbeeeeeeeas 28
BiA LA C IS ittt Lt E R h bt E Rt b e Rt b e ne e 28
3.4.2 Test_POIYCHIONY D07 2.t e e et e e e e e e et e e s e e et a et aaaeeaeeeeaeaeeeesaesaanssnnreerennnns 29
R ot R LS o] o] (=X 11T RO EP TP PRTTRPIN 29
R A Y (o o = L 11 T PSP TP 29
3.4.2.3 Log file (Test_polyChrony _007_2_LIS.SIG).......cuiuuiiiiiieiiiie ettt e et e e e s s eas 29
I B O {1 TSSO T RO OP VP RUPR 29
3.4.3 TeSt_POIYCNIONY D07 _3. ..ottt ettt ettt e e e a bbbttt e e e s b e et e e s aabb bt e e e s anbbn e e e e e e s 30
I I R =TS o] o 1T od 111 LSOOV OU PP PPPPPPRRN 30
R TS [0 g - LN 1 =TT P PP U PP PPPPPPPPPPPPN 30
3.4.3.3 Log file (Test_polychrony 007 3 _LIS.SIG).....ccccoiiuiiiiieiiiiiie ettt e e e et e e e e st e e e s st e e e e s stbaeaeeeeas 30
Bid.3.4 C IS ittt b e h e b e bbbt 30
3.4.4 Test_POIYChIONY 007 d.....cccoiiiiii ittt e e e et e e ee e e e e e e s s s s e et a e e e e rraeaaeeeeeesaaanaaeas 31
O ot R IS o o] (=T od 11T PP UPT T UPPPRRRRPIN 31

B B o | = L {1 T PSP U PN 31



3.4.4.3 Log file (Test_polychrony 007 4 LIS.SIG).....cccuuiuiiiiiaiiiiea ettt et e e e sbb e e e e e sntbeeaeeeeas 31

N N O 1= J PO U P T OTUPRPT RPN 31
3. 4.5 TeSt_POIYCNIONY 007 5. ittt et e e e e e e e e e s s bbb bbbt e e e et e e e e e e e e e e e e e e eeas 32
B 30t R IS o o] (=X 11 TR RRRRRRN 32
B TS (o o = L {1 T PP PPPTTTTRTRN 32
3.4.5.3 Log file (Test_polyChrony_007_5_LIS.SIG).......cuiuiiiiiiieiiiieeiiie ettt e b e 32
B R N O 1= T PR PRRRRRN 32
3.4.6 TESE_POIYCNIONY D07 _B....uieeeiiieiiiieiee ettt ettt e st e e ekt e et e e s s e et e e s aabb et e e e s anbbn e e e e e e s 33
3.4.6.1 Test objectives
R (o g - L 1= PP U PP PP PPPPPPPPN
3.4.6.3 Log file (Test_polyChrony 007_6_LIS.SIG).......ccoiiuitiiiiiiiiieesiiieertiee e sitee sttt e sieee et e et e ssaee e sbbeesnneeeanneeeeas 33
Bid.B8.4 € IlES. ittt E e R Rt b E e b e nh et b e e 33
3.4.7 TeSt_POIYCIIONY 007 7. eei et e e et e e e e e e e e e e s e s s et b et e e e e e e eaeaaeeeeeesaaaaaaeas 34
o 0t R IS o o] (=T od 11T RO OPPRRTRPIN 34
O o A Y (o o = {1 T PP PPPTTTRPTTRPN 34
3.4.7.3 Log file (Test_polyChrony _007_7_LIS.SIG).......ccuuuiiiiiiiiiiie et siree et e e nnre e e s 34
B B N O 1= F P PRRTRRRN 35
3.4.8 TeSE_POIYCNIONY D07 _8... .ttt ettt e e ekt e e e s s e et e e s aab et e e e s anbbne e e e e e as 36
3.4.8.1 Test objectives
e IS [0 g - LN =PTSRS PPPPPPRRPPPN
3.4.8.3 Log file (Test_polychrony 007 8 LIS.SIG)......cccoiiuuiiiiiiiiiiiee e eeiiee e ettt e e e e st e e e e et e e e e s saba e e e e s stbanaeeaeas 36
B B N O 1= PR PRRTTRRN 37
IR O (o Tod Qo0 1S3 1 = 1 o £ 38
3.5.1 TeSt_PolYChrony 009 _L.........eeiiiiiiiiiiiie ettt ettt e e sttt e e s s sb b et e e e s anbbe e e e e s nnbbeeeee e e s 38
3.5.1.1 Test objectives
BT A [o | =L {1 T PP USUN
3.5.1.3 Log file (Test_polychrony_009_1_ BOOL_TRA.SIG)......cuutiiiiiiiiiieiiie ittt 38
TN 0 N O 1= F PO TP P OTUPRPTTRRPIN 39
3.5.2 TeSt_POIYCIONY 009 2. ...ttt ettt e et e e e e e e e s e s e bbb bbb e s e e e e e e e e e e e e e e e e e e e eas 40
Tt R =S o] o] (=11 1 1Y PP UOPPRRURPIN 40
BRI (o o = L {1 T PSPPSR 40
3.5.2.3 Log file (Test_polychrony 009 2 BOOL_TRA.SIG).....uttiiiiiiiiaaaaiiiitee et ee et e et e e antree e e anereeaaaeeeea s 40
BRI N O 1= T PR PRRRRRN 41
3.5.3 Test_polyChrony 009 _3..... ..ottt e e ettt e s st b e et e e s ab b et e e e e e e e e e e 42
3.5.3.1 Test objectives
ST IS (o g - L 1= PP ST PP PPPPPPPPN
3.5.3.3 Log file (Test_polychrony_009_3_BOOL_TRA.SIG)......cuutiiiiiiiiiieiiie ittt 42
35,314 LIl ittt E e h bt E bt E e na e b e ne e 43
N N O3 [ 0[] (T o (o] o FO PP PUPP PP PP 44
LG 0 M = g o o] /o3 1] (0] )2 e OO O U OPPPPPT 44
3.6.1.1 Test objectives
R ST NS (o g - L 1= T P PRSP PP PPPPPPPPPPPPN
3.6.1.3 Log file (Test_polychrony 011 1 BOOL_CYC.SIG)....c.uuiiiiiiiiiie ettt e e a e e s e e e e e e e e e aaae s 44
BB, 14 CllES ittt e b et b e bbb 44
3.6.2 TeSt_POIYCIIONY D11 2. ittt e et e e e e e et e et e e e e e e e s e s aa e aant b e e raareeraaeaeeeeeesaaannaeas 45
OG0t R =TS o o (=T od 11T P PP UPTUPPPRRTRRPIN 45
S A (o =L {1 T PRSPPI 45
3.6.2.3 Log file (Test_polychrony 011 2 BOOL_CYC.SIG)......uuiiiiiiiiiiaieiiee ettt e e e e e e e e e aaaaeas 45
B G N O 1= F TP ET T OUUPEPTTRRPN 45
3.6.3 TeSt_POIYCIIONY D11 3.ttt ettt ettt e e e e e e e e e e s e s e aaab b bbb e et e e e e aaaaaaeaaeaaaaaaaas 46
3.6.3.1 Test objectives
N TR I (o g - LI 1 =PTSRS PPPPTPPRTPPPN
3.6.3.3 Log file (Test_polychrony_011_3_BOOL_CYC.SIG)....ccccuiiiiiiaiiiieiiie e iiee ettt e e 46
BTG TRC J0 N O 1= PP PRRTRRN 46
I A N[l (5] (=Toa (=Lo =T o (o) g o7 Fo) < RPN 46
T 0 R U A o o] Y/od ] (0] 120 222 O SO PPPPP PR 46
3.7.1.1 Test objectives
I 0 S (o g - L 1= PP U PP PPPPPPPPPPPPN
3.7.1.3 Log file (Test_polyChrony _020_1_LIS.SIG).......uuiuutiiiiiiiiiieesiiie ettt ritee ettt e et esnnee e nnneeeas 49

T S O {11 51



G S VAT T o110 TP PPPPPPPPPPPPR 52

70 C 700 1= 7o 1 T )2 0L e S 52
3.8.1.1 TS ODJECHIVES. ....ceeiitei etttk ekt ekt h e okt e e bt e e bt e ekt e ekt e et e e b e e e b et e e e e e are e e e 52
S 0 A [o | 1= L {1 T PSP OU PR 52
3.8.1.3 Log file (Test_polychrony 100 1 LIS.SIG).....ccciiiiiiiiiiiiiiiie e eiiiiee ettt e et e e e e st e e e e e st e e e e s saba e e e e s stbanaeeaens 52
RS T T O {1 T OSSPSR U P UPPOPPUPPN 52

3.8.2 TeSt_POIYCNIONY _T00 2. .ttt et e e e e e e e e e e e e s s ab bbbt b e e e e e eeaeaaeeeeaeaaaaaaaas 53
S e R =S o] o (=111 1Y PP PRRURPIN 53
RS A S (o =L {1 T PRSP 53
3.8.2.3 Log file (Test_polychrony 100 2 LIS.SIG).....ccciiiuiiiiieiiiieee ettt e et a e et a e e e sntbeeaeaaeas 53
IR I O {1 TSRS R P OTR PP 53

3.8.3 TeSt_polYChrony 100 _3.........ooiiiiiiiiiiiie ettt s sttt e e e st bbbt e e e s s bbb e et e e s st be e e e e st bbee e e s e s 54
O TR I B =TS o] o =T ox (1Y PPV PUPP PRSP PPRTP 54
I T IS (o g - LI 1= PP U PRSP PP PPPPPPPPN 54
3.8.3.3 Log file (Test_polyChrony_100_3_LIS.SIG).......uuiiuiiaiiiiiiiie ettt e et e et e s e snneeeas 54

S TR T O {11 55



1 Introduction
1.1 Purpose of the document

This document presents the tests cases to be performed for the qualification of Polarsys Polychrony Verifier
component as described in the Generic Developer Tool Qualification Plan of Polychrony Verifier document

(R1)).

These tests cases verify the Generic Developer Tool Operational Requirements of Polychrony Verifier
document ([R2]).

1.2 Applicable documents
Mark Designation Issuer Reference Issue

[Al] Software consideration in airborne systems and equipment specification RTCA DO-178 C

[A2] Software Tool Qualification Considerations RTCA DO-330

1.3 Reference documents

Mark Designation Reference Issue
[R1] Generic Developer Tool Qualification Plan of | OPEES DELIVERABLE D3.3.3 §7.2.2.1 | Latest
Polychrony Verifier

[R2] Generic Developer Tool Operational Requirements of | OPEES DELIVERABLE D3.3.3 §7.2.3.1 | Latest
Polychrony Verifier

1.4 Acronyms

TOR Tool Operational Requirements
TQP Tool Qualification Plan
TVR Tool Verification Results



2 Polychrony tests overview
2.1 Verification kit
The Polychrony Verifier verification (Qualification?) kit contains the following files :

* A set of test directories (Test_polychrony 001 errSyntax, Test_polychrony 003_errDecl,
Test_polychrony 005_errType, Test_polychrony 007_errForm,
Test_polychrony 009 _clockConstraints, Test_polychrony 011 cycles,
Test_Polychrony 020 _NoError, Test_polychrony 100 _warnings), each one containing one or
several signal file.

» A Reference directory, containing the same directories as listed above with, in addition, the
directories and files (log files, c files and .h files) resulting from the C generation. These files are
given for comparison purpose.

2.2 Test procedure

The test procedure consists in opening the downloaded Polychrony SSME platform or the AADL platform
(that includes the SSME platform), then in importing the given Test_polychrony_Verifier project within the
selected workspace. The project is composed of several directories containing Signal files to be tested.

To have the complete informations on the compiling, it is necessary to set some options: right click on a
.SIG file, then select Polychrony/Misc options, then select “warnings”.

The test consists in trying to produce C code for each Signal program (right click on .SIG file, then select
Polychrony/General Compilation/General Compilation; depending on the error, a table will open or not: if so,
on “Code Generation” tab, select “C generation” and on “SIGNAL forms”, select “Signal LIS generation”).

Finally, generated files have to be compared with the given reference ones and C files generation status
have to be checked.

Nota : In some cases, table for compilation option selection does not open because an error is raised during
preliminary checks.



2.3 The Polychrony log files

Polychrony generates several log files. We recall that the compiling of a Signal program (FOO.SIG) consists
in the following steps:

0 The analyse of the syntax of the program (parsing). The syntax errors are returned to the user in the
Eclipse console and in the file FOO.SIG_SYNTAX_ERRORS_LOG.

0 The analyse of the form of the program (declaration of the objects (Signal, models,...). The errors
are returned to the user in the file FOO_LIS.SIG (annotations on the original program).

0 The analyse of the types of the program. The errors are returned to the user in the file FOO_LIS.SIG
(annotations on the original program).

At this step the Signal program is represented by a DCG (Data Control Graph) that represents the
synchronisations and the dependencies of the objects of the program after the instantiation of the referenced
models. The compiling is then the application of a set of functionalities on the DCG that is modified. The
applied functionalities depends on the objectives of the compiling (code generation with several techniques,
export to other tools, analyse of the synchronisations,...). After each functionality, the DCG can be exported
to the user as a new Signal program. The generated file depends on the level of the DCG:

o FOO_BASIC_TRA.SIG (basic level) is the external representation of the DCG in which all the
synchronisations of the program are explicited but not solved.

o FOO_POLY_TRA.SIG (polychronous level) is the external representation of the DCG after the
clock calculus (analyses of the synchronisations). The clocks are event signals (a boolean
always true when it is present). The result of the clock calculus is a hierarchy of trees of clocks.
When the hierarchy is not reduced to one tree, the program contains several master clocks (it is
said polychronous).

o FOO_ENDO_TRA.SIG (endochronous level) is the external representation of the program when
the hierarchy of clocks is reduced to one master clock: when there are several master clocks in
the Polychronous level DCG a parametrization of the clock system is used to produce only one
tree of clocks, in this case the interface of the program is modified by adding of input signals.

o FOO_BOOL_TRA.SIG (boolean level) is the external representation of the program in which
the clocks (event in the previous levels) are represented by boolean signals (when the program
is endochronous, it is possible to represent the absence of the signals by the “false” boolean
value).

o FOO_SCH_TRA.SIG (scheduled level) is the external representation of the program in which
scheduling information are explicited (the reinforcing induced by the sequentialisation). The
C/C++/Java code generators take this level of the DCG for the production of the code.

o FOO_FLAT_TRA.SIG (flat level) is the external representation of the program in which the
boolean hierarchy (boolean level DCG) is flattened, the hierarchy of clocks is reduced to one
level. This level is used, for example, to export the Signal program to the Syndex Tool.



2.4 Traceability and expected results overview

The following table gives the traceability between test cases and upward requirements, as well as the
expected generation status.

Test case

C files
generation

Log file

Requirements

Comment

Test_polychrony_001_e
rrSyntax /
Test_polychrony 001 1

FAIL

Test_polychrony 001 _1.SIG_SY
NTAX_ERRORS_LOG

TOR_ Polychrony Verifier_Rqg#001-1
TOR__ Polychrony Verifier_Rg#002-1
TOR_ Polychrony Verifier Rqg#020-1

Missing argument on
a binary operator

Test_polychrony_001_e
rrSyntax /
Test_polychrony 001 2

FAIL

Test_polychrony 001 _2.SIG_SY
NTAX_ERRORS_LOG

TOR_ Polychrony Verifier_Rg#001-1
TOR_ Polychrony Verifier_Rqg#002-1
TOR __ Polychrony Verifier_Rq#020-1

Missing ending ;

Test_polychrony 003_e
rrDecl /
Test_polychrony 003 1

FAIL

Test_polychrony_003_1_LIS.SIG

TOR__ Polychrony Verifier_Rq#003-1
TOR_ Polychrony Verifier _Rq#004-1
TOR_ Polychrony Verifier Rqg#020-1

Signal not declared

Test_polychrony_003 e
rrDecl /
Test_polychrony 003 2

FAIL

Test_polychrony 003 2 LIS.SIG

TOR_ Polychrony Verifier_Rg#003-1
TOR_ Polychrony Verifier_Rq#004-1
TOR_ Polychrony Verifier Rg#020-1

Signal not declared
(declared in a sub-
process)

Test_polychrony 003 e
rrDecl /
Test_polychrony 003 3

FAIL

Test_polychrony 003 3 LIS.SIG

TOR_ Polychrony Verifier Rqg#003-1
TOR_ Polychrony Verifier_Rq#004-1
TOR_ Polychrony Verifier Rqg#020-1

Process and library
not declared

Test_polychrony 003 e
rrDecl /
Test_polychrony 003 4

FAIL

Test_polychrony 003 4 LIS.SIG

TOR_ Polychrony Verifier_Rg#003-1
TOR_ Polychrony Verifier_Rq#004-1
TOR_ Polychrony Verifier Rqg#020-1

Signal double
declaration

Test_polychrony 003 e
rrDecl /
Test_polychrony 003 5

FAIL

Test_polychrony 003 5 LIS.SIG

TOR_ Polychrony Verifier Rqg#003-1
TOR_ Polychrony Verifier_Rq#004-1
TOR_ Polychrony Verifier Rqg#020-1

Parameter not
declared

Test_polychrony 003 e
rrDecl /
Test_polychrony 003 6

FAIL

Test_polychrony 003 6 _LIS.SIG

TOR__ Polychrony Verifier_Rg#003-1
TOR__ Polychrony Verifier_Rq#004-1
TOR_ Polychrony Verifier_Rq#020-1

Type not declared

Test_polychrony_003 e
rrDecl /
Test_polychrony 003 7

FAIL

Test_polychrony 003 _7_LIS.SIG

TOR_ Polychrony Verifier_Rg#003-1
TOR_ Polychrony Verifier_Rqg#004-1
TOR __ Polychrony Verifier_Rq#020-1

Signal declaration in
module instead of
process

Test_polychrony_005_e
rrType /
Test_polychrony_005_1

FAIL

Test_polychrony_005_1_LIS.SIG

TOR__ Polychrony Verifier_Rg#005-1
TOR_ Polychrony Verifier_Rq#006-1
TOR_ Polychrony Verifier_Rg#020-1

disagreement
between types of
operands (string =
integer + integer)

Test_polychrony 005_e
rrType /
Test_polychrony 005 2

FAIL

Test_polychrony_005_2_LIS.SIG

TOR__ Polychrony Verifier_Rg#005-1
TOR_ Polychrony Verifier _Rqg#006-1
TOR__ Polychrony Verifier Rqg#020-1

Signal unexpected
type (integers used
with operand @)

Test_polychrony 005 e
rrType /
Test_polychrony 005 3

FAIL

Test_polychrony 005 3 LIS.SIG

TOR_ Polychrony Verifier_Rqg#005-1
TOR_ Polychrony Verifier_Rg#006-1
TOR_ Polychrony Verifier_Rg#020-1

Signal unexpected
type (integers used
with operand |+)

Test_polychrony 005 e
rrType /
Test_polychrony 005 4

FAIL

Test_polychrony 005 4 LIS.SIG

TOR_ Polychrony Verifier _Rg#005-1
TOR_ Polychrony Verifier Rqg#006-1
TOR_ Polychrony Verifier Rqg#020-1

Parameter
Unexpected type

Test_polychrony_005_e
rrType /
Test_polychrony_005_5

FAIL

Test_polychrony 005 5 LIS.SIG

TOR_ Polychrony Verifier_Rqg#005-1
TOR__ Polychrony Verifier_Rg#006-1
TOR__ Polychrony Verifier_Rg#020-1

Signal unexpected
type (integers
computed from
boolean operands)

Test_polychrony_005 e
rrType /
Test_polychrony 005 6

FAIL

Test_polychrony 005 6 LIS.SIG

TOR__ Polychrony Verifier_Rg#005-1
TOR_ Polychrony Verifier_Rq#006-1
TOR __ Polychrony Verifier_Rq#020-1

Signal used instead
of clock

Test_polychrony 007_e
rrForm /
Test_polychrony 007 1

FAIL

Test_polychrony_007_1_LIS.SIG

TOR__ Polychrony Verifier_Rg#007-1
TOR_ Polychrony Verifier Rq#008-1
TOR_ Polychrony Verifier_Rqg#020-1

Signal multiple
definition

Test_polychrony 007 e

FAIL

Test_polychrony 007 2 LIS.SIG

TOR_ Polychrony Verifier_Rg#007-1

Signal defined using




Test case C files Log file Requirements Comment
generation
rrForm / TOR_ Polychrony Verifier_Rg#008-1 | partial definitions
Test_polychrony 007_2 TOR_ Polychrony Verifier_Rg#020-1
Test_polychrony_007_e | FAIL Test_polychrony 007_3 LIS.SIG | TOR_ Polychrony Verifier_Rq#007-1 | Error on definition of
rrForm / TOR_ Polychrony Verifier_Rq#008-1 | a state variable
Test_polychrony 007 _3 TOR_ Polychrony Verifier Rqg#020-1
Test_polychrony_007_e | FAIL Test_polychrony 007_4 LIS.SIG | TOR_ Polychrony Verifier_Rg#007-1 | Not allowed use of a
rrForm / TOR_ Polychrony Verifier_Rq#008-1 | state variable
Test_polychrony 007 4 TOR_ Polychrony Verifier_Rq#020-1
Test_polychrony_007_e | FAIL Test_polychrony 007_5 LIS.SIG | TOR_ Polychrony Verifier_Rg#007-1 | Non external action
rrForm / TOR_ Polychrony Verifier_Rg#008-1 | definition
Test_polychrony 007 _5 TOR_ Polychrony Verifier Rqg#020-1
Test_polychrony_007_e | FAIL Test_polychrony 007_6_LIS.SIG | TOR_ Polychrony Verifier_Rg#007-1 | Disagreement
rrForm / TOR__ Polychrony Verifier_Rg#008-1 | between function
Test_polychrony 007 _6 TOR_ Polychrony Verifier Rg#020-1 | model and interface
Test_polychrony_007_e | FAIL Test_polychrony 007_7_LIS.SIG | TOR_ Polychrony Verifier_Rg#007-1 | Conflict between
rrForm / TOR_ Polychrony Verifier_Rq#008-1 | effective model and
Test_polychrony 007 7 TOR_ Polychrony Verifier Rg#020-1 | formal model
Test_polychrony 007_e | FAIL Test_polychrony_007_8_LIS.SIG | TOR_ Polychrony Verifier_ Rg#007-1 | A main model with
rrForm / TOR_ Polychrony Verifier Rq#008-1 | formal process is not
Test_polychrony 007 _8 TOR_ Polychrony Verifier Rq#020-1 | yet implemented
Test_polychrony_009 cl | FAIL (*) Test_polychrony 009 _1 BOOL_ | TOR_ Polychrony Verifier_Rq#009-1 | Clock Constraints.
ockConstraints / TRA.SIG TOR_ Polychrony Verifier_Rg#010-1 | Log message is
Test_polychrony 009 1 TOR_ Polychrony Verifier_ Rq#020-1 | WARNING !
(compilation can be
forced)
Test_polychrony_009_ FAIL (*) Test_polychrony 009 2 BOOL_ | TOR_ Polychrony Verifier_Rg#009-1 | Clock Constraints.
clockConstraints / TRA.SIG TOR_ Polychrony Verifier_Rg#010-1 | Log message is
Test_polychrony_009_2 TOR_ Polychrony Verifier_Rg#020-1 | WARNING !
(compilation can be
forced)
Test_polychrony_009_ FAIL Test_polychrony 009 _3 BOOL_ | TOR_ Polychrony Verifier_Rg#009-1 | Clock Constraints.
clockConstraints / TRA.SIG TOR__ Polychrony Verifier_Rg#010-1 | Log message is
Test_polychrony 009 3 TOR_ Polychrony Verifier_ Rq#020-1 | WARNING !
(compilation can
NOT be forced)
Test_polychrony_011_c | FAIL Test_polychrony_011_1 BOOL_ | TOR_ Polychrony Verifier_Rg#011-1 | Nor WARNING, nor
ycles / CYC.SIG TOR_ Polychrony Verifier Rqg#012-1 | ERROR in log file !
Test_polychrony 011 1 TOR_ Polychrony Verifier Rqg#020-1
Test_polychrony 011 c¢ | FAIL Test_polychrony 011 2 BOOL_ | TOR_ Polychrony Verifier_Rg#011-1 Nor WARNING, nor
ycles / CYC.SIG TOR_ Polychrony Verifier_ Rg#012-1 | ERROR in log file !
Test_polychrony 011 2 TOR_ Polychrony Verifier_Rg#020-1
Test_polychrony_011 c¢ | FAIL Test_polychrony 011 3 BOOL_ | TOR_ Polychrony Verifier_Rg#011-1 Nor WARNING, nor
ycles / CYC.SIG TOR_ Polychrony Verifier_ Rqg#012-1 | ERROR in log file !
Test_polychrony 011 3 TOR_ Polychrony Verifier_Rq#020-1
Test_polychrony_020_N | PASS N/A TOR_ Polychrony Verifier_Rq#020-1 | Pb le fichier
oError / Test_polychrony 02
Test_polychrony_020_1 0_1 SCH_TRA est
généreé avec
« WARNING: unused
signals »
Test_polychrony_100_w | PASS Test_polychrony_100_1_SCH_T | TOR_ Polychrony Verifier Rg#011-1 | Unused declared
arnings / RA.SIG TOR_ Polychrony Verifier_Rq#012-1 | signal
Test_polychrony 100 1 TOR__ Polychrony Verifier Rqg#020-1
Test_polychrony 100 _w | PASS Test_polychrony 100 2 SCH_T | TOR_ Polychrony Verifier_Rg#011-1 | Not initialized
arnings / RA.SIG TOR_ Polychrony Verifier_Rg#012-1 | delayed signal
Test_polychrony 100 _2 TOR_ Polychrony Verifier_Rg#020-1
Test_polychrony 100 _w | PASS Test_polychrony 100 _3 SCH_T | TOR_ Polychrony Verifier_Rg#011-1 | Safe is implemented

arnings /
Test_polychrony 100 3

RA.SIG

TOR_ Polychrony Verifier Rq#012-1
TOR_ Polychrony Verifier Rqg#020-1

as unsafe




*. Compilation can be forced selecting the option “force” on the Code Generation” tab. In this case,
exceptions are added in the code.



3 Tests cases

For each test case, input .SIG file, generated log file and, when generation status is PASS, C file list are
given here below.

3.1 Syntax error
3.1.1 Test_polychrony_001_1

3.1.1.1 Test objectives
This test case contains a syntax error: an argument is missing on a binary operator.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier_Rqg#001-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#002-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier Rq#020-1).

3.1.1.2 Signal file
process Test_polychrony_001_1=
% Syntax error : * 1s a binary operator.
The compiler tries to continue, but an error in found.
%
( ? integer A ,B ;
! integer S ;
)
(I s:=A*1])

3.1.1.3 Log file (Test_polychrony_001_1.SIG_SYNTAX_ERRORS_LOG)

The syntactic errors are printed in the Eclipse console and in the file
Test_polychrony_001_1.SIG_SYNTAX_ERRORS_LOG:

/line 7 /column 14 /error expression expected
(IS=A%])
3.1.1.4 Cfiles

Not Generated.



3.1.2 Test_polychrony 001_2

3.1.2.1 Test objectives
This test case contains a syntax error: a “end;” is missing at the end of a declaration block.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier_Rqg#001-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#002-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.1.2.2 Signal file

process Test_polychrony_001_2=
% Syntax error : declaration requires a “end;” %
( ? integer A ,B ;
! integer S ;

)

(] S :=A+2Z
| Z 1= A**2
1)

where
integer Z

3.1.2.3 Log file (Test_polychrony_001_2.SIG_SYNTAX_ ERRORS_LOG)

The syntactic errors are printed in the Eclipse console and in the file
Test_polychrony_001_2.SIG_SYNTAX_ERRORS_LOG:

/line 12 /column O /error “end' expected

3.1.2.4 Cfiles
Not Generated.

3.2 Declaration error
3.2.1 Test_polychrony _003_1

3.2.1.1 Test objectives
This test case contains an error in object declaration: used signal A is not declared.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier_Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.2.1.2 Signal file
process Test_polychrony_003_1 =
%Test : Signal not declared (A). Not allowed.
%( ? integer AAA, B;
! integer C, D;
)

(] C:
| D :

1)
%Test_polychrony 003_1%;

A+B
A-B

3.2.1.3 Log file (Test_polychrony_003_1_LIS.SIG)
process Test_polychrony_003_1 =



( ? integer AAA, B;
! integer C, D;
)%**ERROR: Signal A not declared in the process interface
%
(| C := A%**ERROR: Identifier not declared : A
%+B%* *ERROR: Missing argument:
%
| D := A%**ERROR: Identifier not declared : A
%-B%**ERROR: Missing argument:
%
1)
%Test_polychrony 003_1%;

3.2.1.4 Cfiles
Not Generated.



3.2.2 Test_polychrony_003_2

3.2.2.1 Test objectives

This test case contains an error in object declaration: used objects S1 and S2 are not declared in the
process interface.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.2.2.2 Signal file

process Test_polychrony_003_2= % objects (S1,52) not declared %
( ? integer A ,B ;

! integer S ;
)
(] S :=A+ S1
| P{}
| z := A**S2 |)
where
integer Z;
process P = (? X,Y; !S1, S2)
(] S1 := X+Y
| s2 := X*Y

1)

end;

3.2.2.3 Log file (Test_polychrony 003_2_LIS.SIG)

process Test_polychrony_003_2 =
( ? integer A, B;
! integer S;
)%**ERROR: Signal S1 not declared in the process interface
**ERROR: Signal S2 not declared in the process interface
%
(] S := A+S1%**ERROR: Identifier not declared : S1
%%* *ERROR: Missing argument:
%
| P{}%**ERROR: Identifier not declared : Y
**ERROR: Identifier not declared : X
**ERROR: Identifier not declared : S2
**ERROR: Identifier not declared : S1
%
| Z := A**S2%**ERROR: Identifier not declared : S2
%%**ERROR: Missing argument:
%
1)
where
integer Z;
process P =
(2?2 X Y;
I S1, S2;
)

(

| S1 X+Y
| s2 X*Y
1)
%P% ;



end
%Test_polychrony_003_2%;

3.2.2.4 Cfiles
Not Generated.



3.2.3 Test_polychrony_003_3

3.2.3.1 Test objectives

This test case contains an error in object declaration: Process P and Q and library mLIB are not
declared.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.2.3.2 Signal file
process Test_polychrony_003_3= % P,Q: processes not declared
mLib: library not declared %
( ? integer A ,B ;

! integer S ;
)
(] e:: P{}(A, #E)
| £ :: Q{}(B, #E)
| e --> f
| S := B**A
[)
where
label e, T;
use mLIB;
end;

3.2.3.3 Log file (Test_polychrony_003_3_LIS.SIG)
process Test_polychrony_003_3 =
( ? integer A, B;
! integer S;
)
(] e :: P{}%**ERROR: Process P not declared

%(A, #E)
| £ :: Q{}%**ERROR: Process Q not declared
%(B, #E)
| e --> f
| S := B**A
[)
where
label e, T;
use mLIB;
end

%Test_polychrony 003_3%;

3.2.3.4 Cfiles
Not Generated.



3.2.4 Test_polychrony 003_4

3.2.4.1 Test objectives
This test case contains an error in object declaration: Signal S declared twice.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.2.4.2 Signal file
process Test_polychrony_003_4= % Double declaration (S) %
( ? integer A ,B, S;
! integer S ;
(] % = B**A
1)

end;

3.2.4.3 Log file (Test_polychrony_003_4 LIS.SIG)
process Test_polychrony_003_4 =
( ? integer A, B, S;
! integer S;
)%**ERROR: Double declaration of S
%
(] § :=B**A )
%Test_polychrony 003_4%;

3.2.4.4 Cfiles
Not Generated.



3.2.5 Test_polychrony_003_5

3.2,5.1 Test objectives
This test case contains an error in object declaration: parameter N is not declared

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.2,5.2 Signal file
process Test_polychrony_003_5= % parameter not declared %
( ? integer A ,B;
! [N]integer S ;
(] % = B**A
1)

end;

3.2.5.3 Log file (Test_polychrony_003_5_LIS.SIG)
process Test_polychrony_003_5 =
( ? integer A, B;
! [N%**ERROR: Identifier not declared : N
**ERROR: Parameter not declared
%]integer S;

)
(] S :=B**A |)
%Test_polychrony 003_5%;

3.25.4 Cfiles
Not Generated.



3.2.6 Test_polychrony_003_6

3.2.6.1 Test objectives
This test case contains an error in object declaration: typeT is not declared.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#004-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.2.6.2 Signal file
process Test_polychrony_003_6= % Error: Type not declared (T) %
( ? integer A ,B;
! integer S ;

)

(] S := B**U
| U:=A+ B
)

where
T U;

end;

3.2.6.3 Log file (Test_polychrony_003_6_LIS.SIG)

process Test_polychrony_003_6 =
( ? integer A, B;

! integer S;

)
(] S := B**U

| U := A+B

[)
where
T%**ERROR: Type not declared
%U ;
end

%Test_polychrony 003_6%;

3.2.6.4 Cfiles
Not Generated.



3.2.7 Test_polychrony_003_7

3.2.7.1 Test objectives
This test case contains an error in object declaration: labels are declared within a module.

Thus, polychrony verifier shall detect this error (TOR_Polychrony Verifier Rg#003-1) and record it in a
log-file (TOR_Polychrony Verifier_ Rg#004-1). Moreover, C file generation shall not occur
(TOR_Polychrony Verifier Rq#020-1).

3.2.7.2 Signal file

module Test_polychrony_003_7 =
% a module cannot have labels declarations %
label errLab;
process P =
( ? integer A ,B;
! integer S ;
)
(] S :=B** A
%| errLab --> S%

1)

end;

3.2.7.3 Log file (Test_polychrony_003_7_LIS.SIG)
module Test_polychrony_003_7 =
label errLab;
process P =
( ? integer A, B;
! integer S;

(I s :=B**A |[)
%P%;
end %Test_polychrony 003_7%; %**ERROR: -- RESTRICTION --: a module cannot
have labels or local signals declaration
%
3.2.7.4 Cfiles
Not Generated (only partial C code is generated corresponding to process P).

3.3 Type error
3.3.1 Test_polychrony 005 1

3.3.1.1 Test objectives

This test case contains an error in object type: signals C and D are declared as string and computed as
integers.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a

log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.3.1.2 Signal file
process Test_polychrony_005_1 =



( ? integer A, B;

! string C, D;
)
(] C := A+B
| D := A-B

1)
%Test_polychrony 005 _1%;

3.3.1.3 Log file (Test_polychrony_005_1 LIS.SIG)
process Test_polychrony_005_1 =
( ? integer A, B;
! string C%**ERROR: cf no-1
%, D%**ERROR: cf no-2
%;

(] C := A+B%**ERROR (ref-1): disagreement between types of operands
%
| D := A-B%**ERROR (ref-2): disagreement between types of operands
%
1)
%Test_polychrony 005_1%;

3.3.1.4 Cfiles
Not Generated.



3.3.2 Test_polychrony_005_2

3.3.2.1 Test objectives

This test case contains an error in object type:operator @ is used with integers operands, whereas it
needs real ones.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.3.2.2 Signal file
process Test_polychrony_005_2=
( ? integer A, B;
! complex S1;

)
(] s1:= A@8B |)

3.3.2.3 Log file (Test_polychrony_005_2 LIS.SIG)
process Test_polychrony_005_2 =
( ? integer A, B;
I complex S1%**ERROR: cf no-1
%;
)

(] S1 := A@B%**ERROR: unexpected type

**ERROR (ref-1): disagreement between types of operands
% 1)
%Test_polychrony _005_2%;

3.3.2.4 Cffiles
Not Generated.



3.3.3 Test_polychrony_005_3

3.3.3.1 Test objectives
This test case contains an error in object type:operator |+ is used with integers operands.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a

log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.3.3.2 Signal file
process Test_polychrony_005_3=
( ? integer A;
! integer S;
)

(I S:= A+ A])

3.3.3.3 Log file (Test_polychrony_005_3_LIS.SIG)

process Test_polychrony_005_3 =

( ? integer A;

| integer S%**ERROR: cf no-1
%;
)
(] S := A |+ A%**ERROR (ref-1): disagreement between types of operands
% 1)

%Test_polychrony 005_3%;

3.3.3.4 Cfiles
Not Generated.



3.3.4 Test_polychrony 005 4

3.3.4.1 Test objectives

This test case contains an error in parameter type: operator + is used with both integers and real
operands

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a

log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.3.4.2 Signal file
process Test_polychrony_005_4=
( ? integer A ,B ;
! integer S ;

)
(] S:=A+6.9 +B
1)

3.3.4.3 Log file (Test_polychrony_005_4 LIS.SIG)
process Test_polychrony_005_4 =
( ? integer A, B;
| integer S%**ERROR: cf no-1
%;
)
(] S := A+6.9+B%**ERROR: disagreement between types of the operands

**ERROR: unexpected type

**ERROR (ref-1): disagreement between types of operands
% 1)

%Test_polychrony 005_4%;

3.3.44 Ciles
Not Generated.



3.3.5 Test_polychrony_ 005 5

3.3.5.1 Test objectives
This test case contains an error in signal type: integer X is computed as a boolean.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.3.5.2 Signal file
process Test_polychrony_005_5 =
( ? boolean A, B, C;
! integer X;
)
(] X := (A or B) and not C |)

3.3.5.3 Log file (Test_polychrony_005_5_LIS.SIG)
process Test_polychrony_005_5 =
( ? boolean A, B, C;
I integer X%**ERROR: cf no-1
%;
)

(] X := (A or B) and (not C)%**ERROR (ref-1): disagreement between types
of operands
% 1)
%Test_polychrony 005_5%;

3.3.5.4 Cfiles
Not Generated.



3.3.6 Test_polychrony_005_6

3.3.6.1 Test objectives
This test case contains an error in object type: signal is used instead of its clock.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#005-1) and record it in a

log-file (TOR_ Polychrony Verifier Rg#006-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.3.6.2 Signal file
process Test_polychrony_005_6=
( ? integer A;
boolean B ;
! integer S ;
)
spec
(] S "= A when (A default B) |)

(] S := A**A |)

3.3.6.3 Log file (Test_polychrony_005_6_LIS.SIG)
process Test_polychrony_005_6 =
( ? integer A;
boolean B;
! integer S;
)

spec (| S A= A when (A default B)%**ERROR (ref-1): disagreement between
types of operands

**ERROR: cf no-1
% 1)
(I $ :=A**A )
%Test_polychrony_005_6%;

3.3.6.4 Cfiles
Not Generated.

3.4 Form error
3.4.1 Test_polychrony_007_1

3.4.1.1 Test objectives

This test case contains a form error : signals D is defined twice. A signal cannot have a double complete
definition (See Signal V4 reference manual Chapter VI-1).

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier_Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.4.1.2 Signal file

process Test_polychrony_007_1 =
% Test : Double definition of a signal (D). Not allowed.



%( ? integer A, B;
! integer C, D;
)

A+B
A-B
A-B

(

O OO

1)
%Test_polychrony 007_1%,;

3.4.1.3 Log file (Test_polychrony_007_1_LIS.SIG)

process Test_polychrony_007_1 =

( ? integer A, B;

! integer C, D;

)
A+B
A-B
A-B%**ERROR: Multiple definitions for D
%

(

O OO
I

I
I
|
1)

%Test_polychrony _007_1%;

3.4.1.4 Cfiles
Not Generated.



3.4.2 Test_polychrony_007_2

3.4.2.1 Test objectives

This test case contains a form error : signal D is defined twice. It is defined by an equation of definition
and by an equation of partial definitions. It is forbidden (See Signal V4 reference manual Chapter VI-1

(1-c)).

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.4.2.2 Signal file

process Test_polychrony_007_2 =
% Test: D:= and D ::= (partial definition) are not allowed for the
definition of a signal D.
%( ? integer A, B;
! integer C, D;
)

A+B
A-B
= A-

(

O OO

1)
%Test_polychrony _007_2%;

B

3.4.2.3 Log file (Test_polychrony_007_2_LIS.SIG)
process Test_polychrony_007_2 =
( ? integer A, B;
! integer C, D;
)
(] C := A+B
| D ::= A-B
1)
%Test_polychrony 007_2%;

3.4.2.4 Cfiles
Not Generated.



3.4.3 Test_polychrony_007_3

3.4.3.1 Test objectives

This test case contains a form error in state variable definition. A state variable can be defined
exclusively by equations of partial definition (See Signal V4 reference manual Chapter VI-1 (1-d)).

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.4.3.2 Signal file

process Test_polychrony_007_3 =
( ? integer A, B, C;
| integer S;

)
(] X := A+ 3% NOT ALLOWED FOR A STATE VAR %
| S:=

B *C
1)
where
statevar integer X;
end

3.4.3.3 Log file (Test_polychrony_007_3_LIS.SIG)
process Test_polychrony_007_3 =
( ? integer A, B, C;
! integer S;
)
(] X :

| S :
1)
where
statevar integer X;
end
%Test_polychrony 007_3%;

A+3%**ERROR: Error on definition of the state variable X
%
B*C

3.4.3.4 Cfiles
Not Generated.



3.4.4 Test_polychrony 007_4

3.4.4.1 Test objectives

This test case contains a form error in use of a state variable. A state variable can be defined exclusively
by equations of partial definition. These equations define the next values of a state variable. The last
defined value, which is the only one that can be accessed at every instant, is referred to via the special
notation X? (See Signal V4 reference manual Chapter VI-1 (1-d)).

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.4.4.2 Signal file

process Test_polychrony_007_4 = % errors x::= for a state var %
( ? integer A, B, C;
! integer S;
)
(] X ::= A+3
| S:= X + B *C % NOT ALLOWED FOR A STATE VAR, USE X? (previous value)%
1)
where
statevar integer X;
end

3.4.4.3 Log file (Test_polychrony_007_4 LIS.SIG)
process Test_polychrony_007_4 =
( ? integer A, B, C;
! integer S;
)

(] X ::= A+3

| S := X+(B*C)%**ERROR: Constant or state variable not allowed
%

1)

where
statevar integer X;
end

%Test_polychrony 007_4%;

3.4.4.4 Cfiles
Not Generated.



3.4.5 Test_polychrony_007_5

3.4.5.1 Test objectives
This test case contains a form error: an action must be defined as external.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.4.5.2 Signal file
process Test_polychrony_007_5= % Error: An action must be an external %
( ? integer A ,B;
! integer S ;
)
(] S := P(A,B)
1)
where
action P = (? U,V; ! X;)
(I X :=U+v [)
end;

3.4.5.3 Log file (Test_polychrony_007_5_LIS.SIG)
process Test_polychrony_007_5 =
( ? integer A, B;
! integer S;
)

(] s :=P(A, B) |)
where
action P =
(?2U,V;
I X

l4

)
(] X :=U+Vv |)
%P%; %**ERROR: An action must be external
%
end
%Test_polychrony 007_5%;

3.4.5.4 Cfiles
Not Generated.



3.4.6 Test_polychrony_007_6

3.4.6.1 Test objectives
This test case contains a form error: function model does not corresponds to its interface.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.4.6.2 Signal file
process Test_polychrony_007_6= % Error: Conflicting between interface and
model declaration %
( ? integer A ,B;
! integer S ;

)
(I S := P(A,B)
1)
where
function P = (? V; ! X;)
(] X :=V+V |)
end;

3.4.6.3 Log file (Test_polychrony_007_6_LIS.SIG)
process Test_polychrony_007_6 =
( ? integer A, B;
! integer S;
)
(] S := P(A, B)%**ERROR: Conflicting number of input signals
% 1)
where
function P =
(?V;
1 X;

)
(I X 1= V+V [)
%P%;
end
%Test_polychrony 007_6%;

3.4.6.4 Cfiles
Not Generated.



3.4.7 Test_polychrony_007_7

3.4.7.1 Test objectives

This test case contains a form error: there is a conflict between effective model and formal model. In
Signal (See chapter XI, Signal V4 reference manual for more details), it is possible to declare model
types (type node TT_P=...) that represents the interface of a model. A model type can be (like for
the model) a function, a node, a process, or an action. Such a model type can be used to specify formal
process models as formal parameters of process models ( process FOO = TT_P..., node F001
= TT_P...). The compiler must verify that the class of the model (node, function, process, action) is
the same than the class of the model type. For the example, the declaration of the model FOO (a
process) is erroneous (the model type is declared as node), the declaration of the model FOOL1 is
correct.

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rg#020-1).

3.4.7.2 Signal file
process Test_polychrony 007_7 =(? integer x; ! integer y, z;) % ERROR:
Conflicting between effective model and formal model %
(] z := Sampling {F001, 78}(y, ~X)
| y := Sampling {F00, 56} (x, ~Xx)
1)
where
type node TT_P=(?integer a; ! integer b;);
type monType = external;
process Sampling = { process TT_P P; integer PP;}
(?a; event h; !'b ;)
(r Cl P{3
| cell_a A= input_a A+ h
| cell_a := input_a default cell_a $1
| a := cell _a when h
|) where cell a; a end
| input_a := a
1)
where
input_a;
end ;

= 2%

process FOO = TT_P ( a |
= P ( ata-1 |

I
node FO01 = TT_| | b:
end ;

o

);
)

3.4.7.3 Log file (Test_polychrony_007_7_LIS.SIG)
process Test_polychrony_007_7 =
( ? integer x;
| integer vy, z;

)

(] z := Sampling{F001, 78}(y, "x)
| y := Sampling{F00, 56}(x, AX)
1)

where

type node TT_P = ( ? integer a;
| integer b;



type monType = external;
process Sampling =
{ process TT_P P;%**ERROR: Conflicting between type model and formal

model
%
integer PP; }
(?a;
event h;
! b;
)
(1 (1 P{}
| cell_a A= input_a ™+ h
| cell_a := input_a default (cell_a$1)
| a := cell_a when h
|) where cell_a;
a; end
| input_a := a
1)
where
input_a;
end
%Sampling%;
process FOO =
TT_P

(] b := 2*a |)%**ERROR: Conflicting between interface and model
declaration
%
%F00%;
node FO01 =
TT_P
(I b := (ata)-1 )
%F001%;
end
%Test_polychrony 007_7%;

3.4.7.4 Cfiles
Not Generated.



3.4.8 Test_polychrony_007_8

3.4.8.1 Test objectives

This test case contains a form error: the compiling of a module is the compiling of the public processes
declared in the module: by default a module is public, the keyword private restricts the visibility of a
model. When a process is parametrized by a model (for example, process Sampling = { process
TT_P P; integer PP;} in the test), an error is currently detected and the program is rejected.

To compile it, some information must be known such that the dependencies, the clock relations between
the inputs, outputs and the protocol used for the implementation (like for the separated compiling).

Thus, polychrony verifier shall detect this error (TOR_ Polychrony Verifier Rg#007-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#008-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rg#020-1).

3.4.8.2 Signal file
module Test_polychrony_007_8 = %**Restriction: A main model with formal
process is not yet implemented.%
type process TT_P=(?a; !b;);
type monType = external;
process Sampling = { process TT_P P; integer PP;}
(?a; event h; !b;)
(P
cell _a A= input_a A+ h
cell_a := input_a default cell_a $1

I
I
I
I
n

a := cell_a when h
) where cell _a; a end
| input_a := a
1)
where
input_a;

end ;
process FOO = TT_P (| b:= 2*a |);

process myMain=(? integer x; ! integer y;)
(] y := Sampling {FO00, 56} (x, ~x) |)

end ;

3.4.8.3 Log file (Test_polychrony_007_8_LIS.SIG)
module Test_polychrony_007_8 =
type process TT_P = ( ? a;
I b;
)i
type monType = external;
process Sampling =
{ process TT_P P;
integer PP; }
(?a;
event h;
I b%**WARNING: Signal b not defined in the graph (it will be
defined by b := b)
%;

)
(P}



| cell_a A= input_a A+ h
| cell_a := input_a default (cell_a$l)
%* *WARNING: XZX_34 should be initialized
**WARNING: XZX_89 should be initialized
%
| a := cell_a when h
|) where cell_a;
a; end
| input_a := a
1)
where
input_a;
end
%Sampling%; %**ERROR: A main model with formal process is not yet
implemented.%
process FOO =
TT_P
(] b :=2*a |)
%F00%,
process myMain =
( ? integer x;
! integer vy;

)
(] y := Sampling{F00, 56}(x, ~x) |)
%myMain%;
end %Test_polychrony 007_8%;

3.4.8.4 Cfiles
Not Generated.



3.5 Clock constraints
3.5.1 Test_polychrony _009_1

3.5.1.1 Test objectives

This test case contains a clock constraint: both operands of + operator do not have the same clock (A
and (A when A>0). To prove the equality, it is necessary to prove that A >0, that is impossible without
more information on the environment. This example is a program with a master clock (clock of A).

Thus, polychrony verifier shall detect this constraint (TOR_ Polychrony Verifier_Rg#009-1) and record it
in a log-file (TOR_ Polychrony Verifier_Rg#010-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rqg#020-1).

3.5.1.2 Signal file
process Test_polychrony_009_1 =
( ? integer A;
! integer X;

(] X := A+ (A when A>0) |)

3.5.1.3 Log file (Test_polychrony_009_1 BOOL_TRA.SIG)
process Test_polychrony_009_1_BOOL_TRA =
( ? integer A;
I integer X;
)

pragmas
Main
end pragmas
(] (] Tick := true
| when Tick A= A A= X
| ACT_Tick{}
)
I

(¢
%
1)

where
boolean Tick;
process ACT_Tick =
( ? boolean Tick;
integer A;
! integer X;

(] Tick A= when C_CLK |) |)%**WARNING: Clocks constraints

(]

)
(] when Tick A= C_CLK
| (] X := A+A
| C_CLK := A>0

boolean C_CLK;
end
%ACT_Tick%;
end
%Test_polychrony 009_1 BOOL_TRA%; %(| Tick := true when Tick
| C_CLK 7 := not (A>0)
| ) **WARNING: unused signals



%

3.5.1.4 Cfiles
Not Generated.



3.5.2 Test_polychrony_ 009 2

3.5.2.1 Test objectives

This test case contains a clock constraint : both operands of + operator do not have the same clock (A
and (A when C)) or this clock equality is not proven. This example is a program with several master
clocks (clock of A, clock of C).

Thus, polychrony verifier shall detect this constraint (TOR_ Polychrony Verifier_Rg#009-1) and record it
in a log-file (TOR_ Polychrony Verifier_Rg#010-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.5.2.2 Signal file

process Test_polychrony_009_2 =
( ? integer A;
boolean C;
| integer X;
)
(] X : = A+ (A when C) |)

3.5.2.3 Log file (Test_polychrony_009_2 BOOL_TRA.SIG)

process Test_polychrony_009_2_BOOL_TRA =
( ? integer A;
boolean C, C_C, C_X;
I integer X;
)
pragmas
Main
end pragmas
(] (| Tick := true
| when Tick A= C_C A= C_X
| ACT_Tick{}
)
I

| (
%
1)
where
boolean Tick;
process ACT_Tick =
( ? boolean Tick;
integer A;
boolean C, C_C, C_X;
! integer X;
)
(] when Tick A= C_57 A= C_CLK_29
| (] when C_C A= C |)
| (| when C_X A= A A= X
| ACT_C_X{}
)
| (] C_ := left_tt ( C,C_C )
|
I

(] when C_X A= when C_CLK 29 |) [)%**WARNING: Clocks constraints

C_57
C_CLK_29 := C_X and C_57
)

1)

where
boolean C_57, C_CLK_29;
process ACT_C_X =



( ? integer A;
boolean C_X;
! integer X;
)
(I (I X :=A+A ]) |)
%ACT_C_X%,

end
%ACT_Tick%;
end
%Test_polychrony _009_2 BOOL_TRA%; %(| Tick := true when Tick

| C_CLK 24 := not C_C
| C CLK 26 := not C_X
| C_CLK 20 := not C
|

) **WARNING: unused signals
%

3.5.2.4 Cfiles
Not Generated.



3.5.3 Test_polychrony_009_3

3.5.3.1 Test objectives

This test case contains a clock constraint: the system is not deterministic. There are several solutions for
fixing the clock of the signal x.

Thus, polychrony verifier shall detect this constraint (TOR_ Polychrony Verifier Rg#009-1) and record it
in a log-file (TOR_ Polychrony Verifier_Rg#010-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.5.3.2 Signal file

process Test_polychrony_009_3 =
( ? integer a ;
event h;
! integer Xx; )

(] v := x when h
| ur= y+z
| z:= u$l init o
| x := a default u
1)
where
integer z, u, vy;

end

3.5.3.3 Log file (Test_polychrony_009_3_BOOL_TRA.SIG)
process Test_polychrony_009_3_BOOL_TRA =
( ? integer a;
boolean C_a, h, C_y;
! integer Xx;
)
pragmas
Main
end pragmas
(] (] Tick := true
| when Tick A= C_a A= h A= C_y
| ACT_Tick{}
)
| (]

| when C_y A= when C_CLK_69 |
| (I
I
I

( )
(] when C_x A= when C_CLK_75 |)
(] when C_CLK 71 A= when C_CLK_77 |)

)%* *WARNING: Clocks constraints

%
1)
where
boolean Tick;
process ACT_Tick =

( ? boolean Tick;

integer a;

boolean C_a, h, C_y;
| integer Xx;

(| when Tick A= C_x A= C_CLK 69 A= C_CLK_71 A= C_CLK_75 A= C_CLK_77



| (] when C_a "= a |)
| (] when C_y A= u

| ACT_C_y{}
)
| (| when C_x A= x
| ACT_C_x{}
)
| (] Cx :=C_a or C_y
| C_CLK_69 := C_x and h
| C_CLK_71 := (not C_a) and C_y
| C_CLK_75 := C_a or C_CLK_69
| C_CLK_77 := (not C_a) and C_CLK_69
|

1)

where
boolean C_x, C_CLK_69, C_CLK 71, C_CLK_75, C_CLK_77;
integer u;
process ACT_C_y =

( ? integer x;

boolean C_y;
! integer u;
)
(] when C_y A=z A=y

| (] z := u$l init ©
| u = y+z
| v := x when C_y
)
)
where
integer z, vy;
end

%ACT_C_y%,
process ACT_C_x =
( ? integer a, u;
boolean C_a, C_x, C_CLK_71;
| integer Xx;

(] (| x := (a when C_a) default (u when C_CLK_71) |) |)
%ACT_C_X%;
end
%ACT_Tick%;
end
%Test_polychrony_009_3 BOOL_TRA%; %(| Tick := true when Tick
| C_CLK_61 := not C_a
| C_CLK 63 := not h
| C_CLK 65 := not C_y
| ) **WARNING: unused signals

%

3.5.3.4 Cffiles
Not Generated.



3.6 Cycle detection
3.6.1 Test polychrony 011 1

3.6.1.1 Test objectives
This test case contains a computation cycle : x is used to compute u which is used to computed x .

Thus, polychrony verifier shall detect this cycle (TOR_ Polychrony Verifier_Rg#011-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#012-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rg#020-1).

3.6.1.2 Signal file
process Test_polychrony_011 1 = % cycle: x -> U -> X %
( ? integer a,b;
! integer Xx;

) .

I n
X
*
*
(e

(] x
| u
)

where
integer u;

end;

3.6.1.3 Log file (Test_polychrony_011 1 BOOL_CYC.SIG)
process Test_polychrony_011_1_BOOL_CYC =
()
(I (I x :=a+(x**b) [)
| (] {x --> x} when Tick |)
1)
%Test_polychrony 011 _1 BOOL_CYC%;
3.6.1.4 Cfiles
Not Generated.



3.6.2 Test_polychrony 011 2

3.6.2.1 Test objectives

This test case contains a computation cycle : in this example, b depends on a when c is true, and a
depends on b when c is false. At an instant, ¢ can be true or false, so only one depedence is effective.
This kind of cycle is called a « false circuit ». The signal compiler detects such cycle but it does not
generate code (restriction).

Thus, polychrony verifier shall detect this cycle (TOR_ Polychrony Verifier Rqg#011-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#012-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.6.2.2 Signal file

process Test_polychrony_011_2 =
% a «false» cycle: a->b->a, but at each instant only one dependence 1is
effective. This example is currently rejected for the code generation.%
( ? integer a,b;
boolean c;
! integer Xx;
(] x := (a+b) when c
| { a -->b } when c
| { b --> a } when not c
1)

3.6.2.3 Log file (Test_polychrony_011 2 BOOL_CYC.SIG)
process Test_polychrony_011 2 BOOL_CYC =

(

(] ( ~inputenv()

~inputenv()

)
| (I {a --> b} when C_CLK_ 434
{b --> a} when C_x

)

| a

| b :
I

I

I

I

)
1)
%Test_polychrony 011 _2 BOOL_CYC%;

3.6.2.4 Cfiles
Not Generated.



3.6.3 Test_polychrony 011 3

3.6.3.1 Test objectives

This test case contains a computation cycle: when a signal D (not an input signal) is not defined in a
program, the compiler adds the equation D:=D. When this signal is useful for a computation, or it is an
output signal, the added definition will not be removed from the program and the compiler will detect a
cycle when the code generation is required by the user.

Thus, polychrony verifier shall detect this cycle (TOR_ Polychrony Verifier Rqg#011-1) and record it in a
log-file (TOR_ Polychrony Verifier_Rg#011-1). Moreover, C file generation shall not occur (TOR_
Polychrony Verifier_Rq#020-1).

3.6.3.2 Signal file

process Test_polychrony_011_3=
% WARNING: When a signal (not an input) is not defined in the program (D)
is defined by D:=D. But for this example, a cycle will be detected if the
code generation 1is asked.%

( ? integer A ,B ;

! integer S, D;
)
(] S:=A+B|)

3.6.3.3 Log file (Test_polychrony 011 3 BOOL_CYC.SIG)
process Test polychrony 011 3 BOOL CYC =

()
(1(Db:=DJ)

| (| {D-->D} whenC D)
)

%Test_polychrony 011 3 BOOL CYC%;

3.6.3.4 Cfiles
Not Generated.

3.7 No detected error case
3.7.1 Test_polychrony_020_1

3.7.1.1 Test objectives
This test case contains no error.

Thus, C code generation shall occur (TOR_ Polychrony Verifier_Rg#020-1) and log file shall contain no
error message. C code concordance with the reference ones shall be checked.

3.7.1.2 Signal file

process Test_polychrony_020_1 =
( ? real a;



real b;
real c;

! real x2;
real x1;
boolean oc;

OK := a/=0.0
(errl, al, x2) := SecondDegree(OK, a, b, c)
(a2, err2) := FirstDegree(when (not OK), b, c)
(] x1 := a1l default a2
| oc (when errl1) default err2
1)
|a/\:b/\:c
|)/ err2, a2, errl, al, OK |)
where
process FirstDegree =
( ? boolean Compute;
real b;
real c;
! real x;
boolean err2;

(1 (

(I (] (] bb1 := bb when (bb/=0.0)
cc when (bb/=0.0)

‘= -(cc1/bbl)

o
o
=
I

|
| x
|)/ cc1, bbi
| err2 := (cc/=0.0) when (bb=0.0)
| (] bb := b when Compute
| cc := ¢ when Compute
[)
)/ cc, bb [)
where
bb1, cci;
real bb, cc;
end
%FirstDegree%;

process SecondDegree =
( ? boolean OK;

real a;
real b;
real c;
! boolean err;
real x21;
real x2;
)
(] (] (nul, err, d) := Discriminant{}(bb, cc)
| (] aa := a when OK
| bb := (b when OK)/aa
| cc := (c when OK)/aa
|C/\:b/\:a
|)/ aa

:= (-(bb when nul))/2.0
stable, x1, x2) := twoRoots{epsilon}(d, bb)
| x2 := x
| x21 := x1 default x2
| ) where real x2; end



| ¢ A= when stable
|)/ stable, x1, x, cc, bb, d, nul |)
where
constant real epsilon = 0.00001;
process Discriminant =
( ? real b;
real c;
! event nul;
boolean err;
real d;

)
(| dd := (b*b)-(4.0%c)
| d := dd when (dd>0.0)

| nul := when (dd=0.0)
| err := when (dd<0.0)
)
where
real dd;
end
%Discriminant%,

process twoRoots =
{ real eps; }
( ? real discr;
real b;
! boolean stable;
real x1;
real x2;

)

(] (] (stable, d) := rac{eps}(discr)

I

| bb := (b cell (Ad) init 0.0) when (/d)
| x2 := -((bb-d)/2.0)

| x1 := -((bb+d)/2.0)

[)/ bb, d |)

where
process rac =
{ real epsilon; }
( ? real x;
! boolean stable;
real y;
)
(] I (] mx := x cell (Ayy) init 0.0
| next_yy := (((yy+(mx/yy))/2.0) when biterate) default yy
| yy = (x/2.0) default (next_yy$1 init 1.0)
| )/ mx
| (] biterate := (Ax) default (not stable)
| next_stable := abs(next_yy-yy)<epsilon
| stable := next_stable$l init true
| yy A= stable
| v := yy when (next_stable and biterate)
| )/ next_stable
| )/ biterate, next_yy, vyy |)
where
process abs =
(?x;

I's;
)



(] s := (x when (x>=0.0)) default (-x)
%abs%;
real yy, next_yy, mx;
boolean next_stable, biterate;
end
%rac%;
real d;
bb;
end
%twoRo0ts%;
event nul;
real d, bb, aa, cc, x;
x1, stable;
end
%SecondDegree%,;
boolean OK, erri;
real al, a2;
err2;
end
%Test_polychrony 020_1%;

3.7.1.3 Log file (Test_polychrony 020_1_LIS.SIG)
process Test_polychrony_020_1 =

( ? real a;
real b;
real c;
! real x2;
real x1;

boolean oc;

OK := a/=0.0
(errl, al, x2) := SecondDegree(OK, a, b, c)
(a2, err2) := FirstDegree(when (not OK), b, c)
(] x1 := a1l default a2
| oc := (when errl1) default err2
[)
|a/\:b/\:c
|)/ err2, a2, errl, al, OK |)
where
process FirstDegree =
( ? boolean Compute;
real b;
real c;
! real x;
boolean err2;

(1 (

(] (I (] bb1l := bb when (bb/=0.0)
| ccl := cc when (bb/=0.0)
| x := -(ccl/bb1)
|)/ cc1, bbil
| err2 := (cc/=0.0) when (bb=0.0)
| (] bb := b when Compute
| cc := ¢ when Compute
1)
|)Y/ cc, bb |)

where



bb1, cci;
real bb, cc;
end
%FirstDegree%;
process SecondDegree =
( ? boolean OK;

real a;

real b;

real c;

! boolean err;
real x21;
real x2;
)
(] (I (nul, err, d) := Discriminant{}(bb, cc)

(] aa := a when 0K
| bb := (b when 0OK)/aa
| cc := (c when OK)/aa

|C/\:b/\:a
|)/ aa
| x (-(bb when nul))/2.0
| (stable, x1, x2) := twoRoots{epsilon}(d, bb)
| (] x2 = x
| x21 := x1 default x2
|) where real x2; end
| ¢ A= when stable
|)/ stable, x1, x, cc, bb, d, nul |)
where
constant real epsilon = 0.00001;
process Discriminant =
( ? real b;
real c;
! event nul;
boolean err;
real d;

)
(| dd := (b*b)-(4.0%c)
| d := dd when (dd>0.0)

| nul := when (dd=0.0)
| err := when (dd<0.0)
[)
where
real dd;
end
%Discriminant%,

process twoRoots =
{ real eps; }
( ? real discr;
real b;
! boolean stable;
real x1;
real x2;

(] (] (stable, d) := rac{eps}(discr)

I

| bb := (b cell (Ad) init 0.0) when (/d)
| x2 := -((bb-d)/2.0)

| x1 := -((bb+d)/2.0)



[)/ bb, d [)
where
process rac =
{ real epsilon; }
( ? real x;
! boolean stable;
real y;
)

(] (] (] mx := x cell (Ayy) init 0.0
| next_yy := (((yy+(mx/yy))/2.0) when biterate) default yy
| yy = (x/2.0) default (next_yy$1l init 1.0)
)/ mx
| biterate := (~x) default (not stable)
| next_stable := abs(next_yy-yy)<epsilon
| stable := next_stable$1l init true
| yy A= stable
| v := yy when (next_stable and biterate)
| )/ next_stable
| )/ biterate, next_yy, vyy |)
where
process abs =
(?x;
s,
)
(] s := (X when (x>=0.0)) default (-x) |)
%abs%;
real yy, next_yy, mx;
boolean next_stable, biterate;
end
%rac%;
real d;
bb;
end
%twoRo0ts%;
event nul;
real d, bb, aa, cc, x;
x1, stable;
end
%SecondDegree%,;
boolean OK, erri;
real al, a2;
err2;
end
%Test_polychrony 020_1%;

I (

3.7.1.4 Cfiles

The following files are generated :
* Test polychrony 020 1 body.c
e Test polychrony 020 1 body.h
* Test polychrony 020 1 externals.h
* Test polychrony 020 1 externalsProc.h
e Test _polychrony 020 1 io.c
* Test polychrony 020 1 main.c
e Test _polychrony 020 1 types.h
They are to be compared with the ones furnished within the verification kit.



Due to the method used for parameter naming, some differences in parameter name suffixes may be
observed (eg. XZX_224 instead of XZX_266). This is not to be considered as an error.

3.8 Warnings
3.8.1 Test_polychrony_100_1

3.8.1.1 Test objectives
This test case contains a warning : input signal B is not used.

This is not an error as all process definitions ans clocks can be computed, thus C file generation shall
occur (TOR_ Polychrony Verifier_Rg#020-1).

3.8.1.2 Signal file
process Test_polychrony_100_1= % **WARNING: Input B unused in the process
body %
( ? integer A ,B;
! integer S;

)
(] S:=A+A])

3.8.1.3 Log file (Test_polychrony 100_1_ LIS.SIG)
process Test_polychrony_100_1 =
( ? integer A, B;
! integer S;
)%* *WARNING: Input B unused in the process body
%
(] S :=A+A )
%Test_polychrony 100_1%;

3.8.1.4 Cfiles

The following files are generated :
* Test polychrony 100 1 body.c
e Test_polychrony 100 1 body.h
* Test polychrony 100 1 externals.h
e Test _polychrony 100 _1_externalsProc.h
* Test polychrony 100 1 io.c
e Test _polychrony 100 1 main.c
e Test _polychrony 100 _1_types.h
They are to be compared with the ones furnished within the verification kit.
Due to the method used for parameter naming, some differences in parameter name suffixes may be
observed (eg. XZX_224 instead of XZX_266). This is not to be considered as an error.



3.8.2 Test_polychrony_100_2

3.8.2.1 Test objectives
This test case contains a warning : delayed signal (A$1) is not initialized.

This is not an error as all process definitions ans clocks can be computed, thus C file generation shall
occur (TOR_ Polychrony Verifier Rg#020-1).

3.8.2.2 Signal file
process Test_polychrony_100_2 =
% WARNING: When a signal is not initialized (for a delay), the Signal
default value is used (Signal Manual reference) %
( ? integer A ;
! integer S;

)
(Il s:=A8$1])

3.8.2.3 Log file (Test_polychrony_100_2_LIS.SIG)
process Test_polychrony_100_2 =
( ? integer A;
! integer S%**WARNING: S should be initialized
%

)
(] S := A%1 |)
%Test_polychrony _100_2%;

3.8.2.4 Cfiles

The following files are generated :
* Test polychrony 100 2 body.c
* Test polychrony 100 2 body.h
e Test _polychrony 100 2_externals.h
* Test polychrony 100 2 externalsProc.h
e Test_polychrony 100 _2_io.c
* Test polychrony 100 2 main.c
e Test _polychrony 100 2_types.h
They are to be compared with the ones furnished within the verification kit.
Due to the method used for parameter naming, some differences in parameter name suffixes may be
observed (eg. XZX_224 instead of XZX_266). This is not to be considered as an error.



3.8.3 Test_polychrony_100_3

3.8.3.1 Test objectives

This test case contains a warning: safe is implemented as unsafe(see Xl-1 Classes of process models
of the Signal V4 reference manual). A Signal process model establishes a designation between a name
and a set of parameterized equations; any reference to this name is formally replaced by the designated
equations. Such a model can be attributed by one of the following keyword: safe, deterministic or
unsafe(default):

0

0

A process is said safe if it is an iteration of function (on the inputs). Two different instantiations
of a safe process with the same input values will provide the same results. Such a process is
memoryless. It cannot call external processes that are not safe.

A process is said deterministic automaton, if it is a function of sequences, from initial states,
trajectories of the inputs and trajectories of the clocks of the outputs (considered, in some
sense, as inputs), into trajectories of the outputs. This corresponds to the notion of deterministic
process (on the inputs). Its only possible “side effects” are changes to its private memory. Two
different instantiations of a deterministic automaton process with the same sequences of input
values (and output clocks), and in the same initial conditions, will provide the same sequences
of outputs. It cannot call external processes that are not safe. Any safe process is deterministic
automaton.

A process is unsafe in all other cases.

This is not an error as all process definitions ans clocks can be computed, thus C file generation shall
occur (TOR_ Polychrony Verifier_Rg#020-1).

3.8.3.2 Signal file

proces

(

s Test_polychrony_100_3=
% Warning: -- RESTRICTION -- : Safe is implemented as unsafe. %
? integer A ,B;
! integer S ;

)
(I S := P(A,B)
1)
where
process P = (? U,V; ! X;)
safe

end;

(I X = U+v )

3.8.3.3 Log file (Test_polychrony_100_3_LIS.SIG)

proces

(

)
(|

whe
pro

s Test_polychrony_100_3 =
? integer A, B;
| integer S;

S := P(A, B) |)
re
cess P =
(?2U,V;
1 X;
)
safe%* *WARNING: -- RESTRICTION -- : Safe is implemented as unsafe. %

(I X = U+v )

%P%;

end



%Test_polychrony_100_3%,;

3.8.3.4 Cfiles

The following files are generated :
e Test_polychrony 100 _3_body.c
e Test_polychrony 100 3 body.h
e Test _polychrony 100 _3_externals.h
e Test polychrony 100 3_externalsProc.h
e Test _polychrony 100 3 io.c
e Test polychrony 100 3 main.c
e Test _polychrony 100 3 types.h
They are to be compared with the ones furnished within the verification kit.
Due to the method used for parameter naming, some differences in parameter name suffixes may be
observed (eg. XZX_224 instead of XZX_266). This is not to be considered as an error.
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