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Default
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Structure

~: automated - Rational Test RealTime

File Edit Wiew Project Build Editor Tools Window Help
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[ addi.c | [ addiptu |

& c:tmptautomated’addi.ptu

M =[] | m D TestRTdemo',UnitTesting L [m| B

HERDER addi, ,

—— Declarations of the global warNgbles of the tested file

#extern int addiiint a, int h);:

BEGIN

—— Declaraticon of the service addi

N\

SERVICE addi
SERVICE TYPE extern

—— Tested service parameters declarations
#int ar
#int by
—— By function returned type declaration

int addifint a, int b}

i

int o

'

#int ret addi;

Default
Values for
Tested

Variables

TEST 1
FAMILY nominal

ELEMEHT
#ret_addi = addi(a, b):

I Tested
Function
Invocation

EHD TEST —- TEST 1

EHD SERVICE —— zddi

4 | »

4

c=ath;
returnic);

Template
Automatically
Generated

NEIEY
=l #|
|
Settings...
o=
@ E--&Test
E]--F!esults
i B~ Memory Profils
Test

Static: Metrics
Runtime Trace
Code Coverage

Graphic
Performance Profile
o ; @ addi.ptu
° @ addic

Tested Function:
a+ b returns ¢
3 simple integers
to be checked!
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.}* Project Browser | @ Aszzet Browser I

Feady

I 0o :00 -00 |i Line: 4 Col: 1 a8 &
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TEST 1 Input values initialization: |
- Multiple,
ELEMENT - Ranges, etc.
The

Expected values definition:
- According to requirements
- Using Range, delta, etc.

function | #ret_val=hyfunction(y,a,z,b,c);
under test
VAR glob, init=0 / \ev::
\/AR vy, init in {-1,glob,0 ev in {-1,0,0}
j\/AR af[l1..10].,inst from 1 to 1000 step 1, ev(y) in {0,2,3}
- Asingle "VAR z_fieldl, init=a[2] , ev=ret_val
Instruction | AR p, init== , min=y, max=y*10
fodefine all |1 VAR c, init=b , ev=10, delta=10%
testdata |\ p ret_val, init=MY_DEFINE , ev=init

STUB alloc_block,

STUBs:
- Check parameters,
- Return values

END ELEMENT

END TEST

0=>(100)&a, OTHERS=>ONIL

In 2 lines,
3x1000=3000
test cases are
generated!
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} H:X‘ H N E% l] _-l: N j * - Eloode in Variable Status Tnit Value Erpected Yalue_|Obtained Yalue o E-iinodiction
w - % Test] " X~ ; 3 34 X i d3ReadMeFntn
%}J ﬁL\ ’f/t _\[/ [=um} %ﬁ :H:H {E %%H:X,‘TL, I}- w gﬁemer‘” buffer Passed 243" 243" o B4 7 rteract
Tes! Coverage
nies R TIUATHES kb e e 0l = Qs
& code_int
{E v g::j;’:v;@ Functions and esits 00 0% (/2] +0.0 (+01 & UnisServercpp
% B Test3 Statement blocks B6.7% [2/3), +0.0 [+0) & temslist.op
Implicit blocks none & PhoneNumber.cpp
2 Fe /) b & Element 1 Decisions 86.7%[2/3], +0.0+0) Stepscke
} y\ 4T HT *ﬁ EI/J % ﬁjjj H 5j‘(’f: & Testoverage Loops ST (ZE] 4167 [+1] &UnisCadeo
- &% Senvice Coverage 124 X103

& UmtsConriection. cpp

°
°
°
°
® ;
*
\ ~ L' (- ] decode_int
PG 3 e | =
N AY /f 1T H /& Test Name 3 Test Famiy narinal ° ¢ & baseStation.cpp
b °
°

€%

- b Element 1 Chatus Failed Execution Time 29 micro sec: ‘ Launch MobilePhone GUI
-3 Tesl Coverage | [Pl Varibles 1

D D v o VTest2 1 (173 o ¥ o E-iiUnisTade
u H T M L I v A Element 1 724243 Element 1 Resuilts
BTestCoversge (12421 Kuzigges Voo | Bunscokg
v o Tew2o Variable Status it Value Expected Valus |Obtained Value Vo | “dBuUmstodec
Passed 0 0 0 o EfbPhonehumber

'
\ N N v & Elenent’ bufer Faied i i [ B Reats
T Bretoeae [ o v o | b3 PhoneNumber Dhi _Iﬂ
»

v B VTest2 3 133 Fils UMTSCODE 4
v &) Element 1 |l code_int P
‘TIU N iﬁ% @ 4l _|J || Functions and ess 100,05 2/2], /00 1+0) & | [ tosmtbrowe |
‘
» P = : S—
“cio=" cvisualbhat cia” VA=EVAL =

TestAT-I-STARTEXEC, RationallR) Test RealTime C and Ada Test Repart Generator 2003.06.00.000.004

TestRT--COPYRIGHT. Copyright(C] 1992-2002 Hal\ona\ Software Corparation. All rights reserved.

C:4Rational TESTRE ~3bintintelvwin324iod2wd - *IC:\Rational T estRealTimetexamples\BaseS tation_Chintermediates_files 79024449 log" "-ocvisualB\UmtsCode. vrd " *'cvisualehTUmtsCode.rod”
TestRTW-TEST_ERRQ, Unit Test Report Generator execution completed with inconect tests

TestRT--ENDNOEWAR, End of execution with 1 waming(s] i
[iod2srd) Generstion of graphic results “cvisuslBhT UratsCode_1.t" for decode_int/2 =

Buld A Messanes h Properties b Rationsl ClearCase

eacr EE




IBM Software Group

Bt -CRIAda: Jit 4

D i
b HR RIS DU ASEER A 7 IR
> PIFIAN R AT A A5
» EHE AT B A A
» BB E A AT S A

o

Test RealTime

7

Test Re-execution

4 UmtsCode Configuration Settings

-(ZARuntime Analysis
L Diisplay

L External Command

i i-Additional Dption

Hame

Call breakpoint Function an Test FalNo

Addti

W
Contirue Test Build Despite 'Warnin ‘res

i

i

Simulation

Display Diff af Last Two Test Runs [REE

Additio

Addition:

I Build Target Deployment Port Addition

nal Report Generation Optiar|

ional Test Compilation Options N
iohal Test Campilation Options
ional Report Generation Optiar| H

E ZJComponent Testing for C and ADA C()M PA R I SON Of 2

Different Ex

on

T | |

L-EC|

7

Test Comparison

Backup of previous
dynamic ML Rs

Ohtained Value

Chtained value

Variable Status Init Value Expected Value
Comparison
x1 Failed 9 9 10 e
Failed 9 g 10 5

- y1
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ARG MAR-C: I A1 25 1/
| WSSk, EibEk,

=
INITIALIZATION init_proc() - | 3
HHIRALHEER

TERMINATION end_proc()

EXCEPTION recover_proc()
NE N
SCENARIOs Fisub-

— SCENARIO main
|
- SCENARIO test_caselrz”’”////’
SCENARIOS#Af, ...

~ END SCENARIO -- test_casel

~ SCENARIO test case2
INSTANCE VirtuaI_Tes.te}— —Ascenario ] LLAMERJLAS
INSTANCE#R, KjE X —Lk
Fe A (BRI AR)

|:END INSTANCE — Virtual _Testerl

[INSTANCE Virtual Tester2
END INSTANCE — Virtual _Tester2

~ END SCENARIO -- test case2

—— END SCENARIO -- main
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Loops

Synchronizations between /#

Wi 75

IF statements

Init of outgoing Events

Send an Event via a defined
communication channel

Set up atimer

Definition of constraints on
incoming Events
Wait for complex conditions

Call to external C code

CHANNEL MY_COMMTYPE:mylink
SCENARIO example
WHILE (TIME(mytimer) < 100)
RENDEZVOUS start_example
IF (sync == 0) THEN
VAR creq, INIT={send=>..,neg=>{opt=> .., }}
SEND (mylink, creq)
END IF
TIMER mytimer
DEF messagge cresp, EV={ .. }
WAITTIL (MATCHED(cresp) | IMATCHING(cack) ,WTIME>15)
CALL myexternal func()

END WHILE
END SCENARIO -- example
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i BaseStation /C - Rational Test RealTime - [Test Report [MobilePhone¥T]]
4% File Edt

phonez_0 few Project Buld TestReport Tools Window Help

= 2 ams 2 veams DG/ @ % e 1@ Ke[[To ] ¢ &/ W[ @ o [oogerremanve: ]
[ connmctJes7ams oo/ Wl |[s TTT] y oe WU o) EENES Y. IR e R
mConnect 2| face Phonehlumber] | gjﬂunnmenacelsas%mnl | &5 Runime Trace [MobisPhonevT] | & Test Report MobiePhoncvT] | <
25 123ms @Mubnephunew.m |
1 -Report Information ;l
25 143ms 2 Report Information
2e2ta v B &% INSTANCE phone1_0 |[Rational(R) Test RealTime System Testing
o BEIEE & elims v £ EIINTIALZATION |[copyright(C) 20012002 Rational Software Corporation
S 2z 223mz W 4 CALL topsck_init HlProJect BageStation_C
v CALL tepsck, ket Project File F:\ProgramFiles\RationaltTestRealTime\examples
WAITTIL 2= 23ms o e ks : SassStation C\BaseStation € 1 ’
Urntshd v <> CALL tepsck_set_addr aseStation_C'BaseStation_C.rip
22 583ms (ype Umtshsg) w Q}PHDEhandle [Workspace BaseStation_C
25593 v @D‘-\LL tepsck_cormect [Test Node MobilePhoneT
& wims v &pROC handI; Report File F:\ProgramFiles\RationalTestRealTimetexamples
SLENARID mai [\BaseStation_Ch\MobilePhoneT. xrd
v 8 frain Generation Tima Man Jul 01 20:01:57 2002
22 E19ms v (= =] SCENARIO connect Test Zeript Version i
ansi {type Urntshisg) v 0 SEND (nComect Basestaion)  |[--=— n
me 1% @ WAITTIL MATCHING(mResponse
END WAITTIL | 4= S96ms v ) = SCEMARID call_busy ailed o
I v <) SEMD (mCall BaseStation) Total il
v @ WAl TTIL MATCHING(mResponse
[irtual Tester phonel
. 4z B26ms v £ EISCENARIO call success irtual Tester Occurence Id o
(type shvizg) v <] SEMD [mCall BaseStation) achine oM
25 B02ms v @ WAITTIL MATCHINGMResponse
v =) EI TERMINATION
8s B0Zms v F <G CALL topsck_close 2 -INSTANCE phone1_0
radall H -
v L. CALL tepsck_end (2.7 -INITIALIZATION T t d t "'I
Time: 50 ms
o — est detalls
165 B04ms (type Unpitzhsg) 2.1.1 -CALL tepsch init

Tine: 50 ms
Parameter |Stalus |Init Value ‘Expened Value ‘Ohtained Value |
return value |F‘aaaed |EI ‘ ‘EI |

2.1.2 -CALI tcpsck_new socket

Time: 112 ms
Parameater |Slalus |Inil Value ‘Expemed Value ‘Ohtained Value |
4 | —'”‘lsck [Passed o I la12 | =l

at 15 342ms; INIT BLOCK
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Probes#: i

= {EYEAS G A probe
» BEAEVEAD H ] A7 B 48 A probe, GLEE N A 5V ELAPI

SUT = BEAMES AT DA A 22— probe.
= B taskld K AE R rio SCHERIAE JED
' AN FIINSTANCE
v A
A '
S%LT;?C?:S egﬁig:i:‘;t @ Part of the code where the instrumentation is added
S A
J; atl_send_trace(taskld,dest,msg,type,name);

g atl_recv_trace(taskld,src,msg,type,name);

{ }
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B RE AT

= 4K R Y (Safety Critical Systems)
» TRE L ML R

» KRBT A 2 LT B4 . .
e Shooting Down of Airbus 320
+ 1988
o RS B *+ US Vicennes shot down Airbus 320
» Pentium b S 5 i * Mistook airbus 320 for a F-14

+ 290 people dead

» Ariane SR - ; b " and
o Lt deh % 4 B (1 EA : y: Software bug - cryptic an
P KB ATEIN AR B misleading output displayed by the

tracking software

LT
o ——
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REAL-TIME

- Mil-Aero Ground Systems |
- Process Control Equipments |
- Industrial Simulation Systems

p '/EMBEDDED

| - Consumer Equipments
| - Electronic Appliances
- Security Devices

1
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» AL E A Code Walk-through
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= FEER: BRIVEEE R SAS, A
» ##EGlen Russell (Nortel Technologies) 19914 E, K£165%%]90%[¢)iz
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= MISRA (The Motor Industry Software Reliability Association) —— 4= TV #A} Ay
FEME S
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= BER - RANE T CHE SN — etk 1R

= MISRA-C 1998: Guidelines for the use of the C language in vehicle based software
» 69TL, 1728, 1274KHI(93 5% il il <+ 344 B 1SH )

= MISRA-C 2004: Guidelines for the use of C language in critical systems
» 10901, 2128, 14151214 9Ny, 2045 i ENT)
» AL E Z ] — — “One rule, one issue”
b IR 1 ) A
» SIS Is AR
> FEREARHESL EAIOBIR PRAFACAS, JEER T 98I Y154 K| MISRA-C: 2004

UL Guidelines N eere . I
» 18 T ARSI Cudelne:
N > o — v 3 of the AN
" ﬁl:] HE% @%ﬁ%*m{ﬁ’ m\uc4tﬁ_ﬂﬂ7\%: C 1anguage J'_.I N

in critical
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<FKIE A >IN

$1:
int i=1;
X=D[I] + i++;
ANEI SRR 245 A5 /A —FF, Zb[1]ibJ2b[2] ?
[V x=Dbli];
I++;
{512
Int32_t=i;
int32_t=j;

j=sizeof(i=1234);
Rk ATFEA AT, RERRIRE AL Mintisize
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<Switchif f1)>

Switch (x) {

defalt:
err=1;
break:

}

i default FRE&EHER wei‘# T ohdefalt , ZEFEREFFREA ST AE MR WRRE Pt D
AERBIXAE IR, U BN R IGE A AT
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2% 2,1 Test RealTime

= P A A A T A SR
» XFCHEATAUHE & (MISRA-C 2004)
» XFCIC++. Javaik T4 1E
» MFCZFE . B4 UHRETHE FHER
FA ST RN B B, [
» LjEclipse 3.1 fil CDT 3.04 5%
o ATEE TR

oo c0oo
© 00 Q0 QQQ I
Be s A A A AR

@ @® ® ® ® ® ® @ i

» WAEAHH -
Qe P N AL
RIS % 4
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Test RealTime H s {b A0S & 85 14E

= RS AR TAE B3k, PRIAIR 5 ARG MISRARLINFIACHD ,  AE T A ot
TRUETAFEE Ll AR
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HEclipse 3. 1F1 CDT 3. OffJEE Kk

# - Java - Default.settings - Eclipse SDK

File Edit Refactor Masigate Search  Project

IB-HE %0 | BHG- |®F |Ce-o-

4

Fun Window Help

[Z Package Explorer 33\\_»1 =  Defaultssttings X N
gl | [E| <}==g'> =18 [=[#= Configuration properties W ﬁ Jj *ﬁ
- Mame | Yalue Ly
e = = Build i[‘i b/ \jﬁ
== TestRT_Test o [T Target Deplovrment Part i Ae 7]
@ Debug (et} G EIRE Build options i b =N Sy AN
= g X @ Execution Enwironment wariables /ftﬁg" 52 T $‘ J] *ﬁ
LT MemPro.c ~ @ Target Deplovment Port build kKeep intermediate files Mo yd1p 7 S [
= = CllTa,ast RealTime == General Continue on build error Mo E%jh {’KE'TT Hj‘ EE EﬁQ
et ;i : I d Fil R=S
£l el s o o S
----- @ Direckaries /f’ﬁ ﬁ%/§$

=1 results
ik MEMPRO Fde

(&) MEMPRO. Lsf

@ purify., tpf

w quantify, kagf

----- @ Target Deployment Port data

----- @ Source file information . .
=1 [ Runtime analysis 8 Build options

EIB General
- ® Seleckive instrumentation [ Memary Prafiing

JRe

@ TestRT_Test.crc .
2] TestRT_Test.spt.bak @ Snapshot Performance Profiling = ;
% testrt.kio ® Static file storage Codel Covera.ge ance |
@ kracer, bdf ~ @ Advanced options :tul':flmn: 'Erfacmg
=l Code coverage atic Metrics
B ? O code Review

# Default, settings

T results.xtp

----- confrule, xml

- foo.log

; Foo. bk
TestRT_Test.exe,stackdump

@ Instrumentation control
wo @ Advanced options

=122 Memary Profiling

@ Instrumentation control |

@ VMPI

@ Adwanced options

ta select the build phases and instrumentation mode ta use For this nod

----- @ Performance Profiling | click ...
=) Console 25 -'-&|E="‘ngﬁ|d‘ﬂvfﬁ'='ﬁ
terminated = Mew_configuration [C/C++ Application under Test RealTime] testrtexec (4/20/06 5:54 AM)
1R ot ]
7EConsolef} i e[3] = 3
ﬁﬁ%ﬂtﬂl“ e B
Eﬂsﬂ = /ji c[zize+l] = efheadde
Ek,fl:l S5 the realloc is OK
: the realloc (c,0)lreturn O
Splitting 'Cihworkspace' TestRT Test)Test RealTimehDefaulthresults' TestRT Test.spt' traces file..
Traces file successfully splic. :
v
= | it |

a - Default, settin,
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_|Ff7"-;- = Jﬁ'O'Q'l@f{f@@'Jgﬁjla*@"- 4 &_'EEMISRA%%D_”J ﬁl_a'i]ava

S 33\\_”1 =5 I:@ results.xtp 25 Y 4 b A= =0 o= outl... Eﬂu\ =im
) || Commands ) # /TT C /ft ﬁ_ﬂj E S
e A
: E BElY &% "vl EE’ & EJ:}\AT& = :@ B TestRT_Testere < |
= fz5 TestRT Test | [IBM[R) Rational(R) Test RealTime Code Review Report Br @J ’ft fith | <] |5 &MenProc
== Debug {(C) Copyright IBM Corp. 2005-2006 All Rights Reserved. - @) Rule M2.2
Configuration file C:wworkspaceh TestRT_Testhconfrule. sml o Rule 113.4
Repart file Cwworkspaceh TextRT_TesthTest RealTimehl o Rule t419.4
[Generation time Thu Apr 20 08:03:48 2006 - P Rule M19.1
Analyzed files 1 ----OF!ule M19.1
@ E;T:;:sn_l Files with erors or wamings 1 - @ Fule M19.4
TestRT_ 7| | M Sl £a0is 131 - Rule M13.1
TP.abi Number of warnings 36 - () Rule M19.1
1 - C:\workspace\TestRT_Test\src\MemPro.c o Rule k413.4
: @ MermPro.c || |File date Thu &pr 20 07:18:03 2006 - @ Rule M19.4
[=1{z= Test RealTime| | |Mumber of emors and wamings 227 - P Rule M19.4
B Defaut g o b 78 row 15 Aule 422 @ Rule M13.4
EJB result | |F o Commerts should anly use the style /.7 - D Rule M20.£
: 1.2 - fine 22 row - Bule M719 4 - P Rule E34 —
Error & C macro should only be espanded to a constant, a braced initialiser. a parenthesized expression. a storage class kepword, a type qualifier, or a d & Fule ME.2
1.3 - fine 23 row & Rule W13 4 - D Rule £9.4
Error: A C macro should only be expanded to a constant, a braced initislizer, a parenthesized expression, a storage class keyword, a type qualifis

¥ 4 - fine 23 row 29 Rule 19 10 . = —
Errar; The parameter "n" in the macro should be encloged in parentheses except when it iz uzed az the operand of # or #. :[ fi E‘I(J %JI_LI‘ JI_[JJ NI ﬂ—\‘

g 1551 | 1l B 3 (R
EBZFJE Performance Profile Eu:_de Revie&l Code Caverage | Runtime Tracing Yiewer | Mernory Profile E !EJ %%{j ’ - ﬂ
' P e fr 2L

canfrule. xml

:Ez:lt:i 100 errors, O warnings, O infos (Filker matched 100 of 232 items)

TestRT Test. _I Descripkion | Resource | In Folder I Location I ~
@ row 15 Rule M2.2:Comments should only use the skyle [*,.%/, MemPro,c TestRT_Tep line 18 i
Qﬂmw 9 Rule M19.4:4 C macro shauld only be expanded to a constant, a braced initialiser, a parenthesised expression, a storage Mass kevword, a type qualifier, or a do-while-zer
@ row 29 Rule M19,10:The parameter '’ in the macro should be enclosed in parentheses except whe,.,  MemPro.c TestRT_Tesk/src line 23
@ row 3l Rule M19,10:The parameter 's' in the macro should be endosed in parentheses except whe...  MemPro.c TestRT_Test/sic line 23
@ row9  Rule M19,4:4 C macro should only be expanded to a constant, a braced initialiser, & parent,..  MemPro.c TestRT_Test/src line 23

|:§|_| il @ row31 Rule M19.10:The parameter 'p' in the macro should be encosed in parentheses except whe...  MemPro.c TestRT_Test/src line 24 e

row 9 Rule M19.4:4 C macro should only be expanded to a constant, a...n, a storage class kevword, a tyvpe qualifier, or a do-while-zero block,
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