Final draft ETS| ES 201 873-5 V4.9.1 (2022-02)

< “.':-;.- _' >

ETSI STANDARD

Methods for Testing and Specification (MTS);
The Testing and Test Control Notation version 3;
Part 5: TTCN-3 Runtime Interface (TRI)



2 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

Reference
RES/MTS-201873-5 T3ed491

Keywords

interface, methodology, runtime, testing, TRI,
TTCN-3

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2022.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 8
01 Yo (o ST 8
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 8
L gL [N o1 o] o ISR 8
1 o0 o< TSP PSP 10
11 Scope Of the PreSENt QOCUMENT . .......o ittt bt b et b e b et b e et eb e e 10
12 1600] 0910 T =0 Lot USSR TSRV PRR 10
2 REFEIBINCES ...ttt b e bbb bt e e et R e e bt e b e bt st e s b et et et e e s e nr e b ee 10
21 NOFMBLIVE FEFEIEINCES ...ttt ettt sttt b et et e e e ke sae b e e bt e a e e s e e e et e seeeb e s Rt eh e e ne e e e abesheebeemeenne e enrenes 10
2.2 INFOrMELIVE FEFEIEINCES. ...ttt et b bttt e et et e bt bt ea et e e e sbesheebesneene e e enrees 11
3 Definition of terms, symbols and abbrevialions............ccooeeciieeieniee e 11
31 LI LSO UO PP PPPTOPPTPPRTRPRTN 11
3.2 SYIMDOIS. ..ottt et b et b e e h e bt e Rt bt s e Rt b e e e e Rt Rt e e Rt R bRt Rt R Rt bRt bRt eb e n e 12
33 Y o] 1= V7= 0] 12
4 General Structure of A TTCN-3 TESL SYSIEM .....cciviiiiee e e r e e ens 13
4.1 ENtitieSin @ TTCN-3 LESE SYSIEM....cui it e e e et ate e e s reesseetesneesneesreesneaseensenns 13
4.1.0 LN/ 0= 0 = 1= SR 13
41.1 Test Management and CONtrol (TMC).......uiiiiiieieciece et e e ree e e et e e teeteeaeseesneesneenseenseens 13
4.1.1.0 Test Management and Control ENItIES........ccvecveceeece et 13
4111 =S LY== o =0T () 14
4112 == 0 oo o ] oo I (I OSSOSOV PSR S 14
4113 Coding and DECOAING (CD) .....erveuerueriieeterieeetesiee ettt b e sb e b e s et e e eb s b b sbene e e 14
4114 Component HanaliNg (CH) ....c.oiuiieiiieeree e n s 14
412 TTCN-3 EXECULADIE (TE) w..veeceoveeeeceeeeceeseeeee et ssesss e ses s es s s s s s s saessanean 14
4120 TTCN-3 EXECULADIE ENLILY ....cvieiieitiieeeet et 14
4121 EXECUtADI € TESE SUITE (ET'S) ...ttt ettt et st e b et e e b sr e ene 14
4122 TTCN-3 RUNTIME SYSEM (T3RTS) . .ctiiiiieiiriiieerieieesie ettt ettt se st e et ene 14
4.1.2.3 Encoding/Decoding SYSteM (EDS) ......c.cccuviiiieeeiesieeie ettt ste st et esna et e e saesnaesneesnees 15
4124 Timersinthe TTCN-3 EXECULADIE........ociiiiieeeeee e e b 15
4.1.3 S U o =) (o g 52 PSPPSR 15
4.1.4 L o o I 0 =T (o () P 15
4.2 INtErfaces iN @ TTCN-3 TESE SYSIEM ..ottt bt e bt sa e bt nne b ens 16
4.3 Execution requirements for 8 TTCN-3 tESE SYSIEM .....ccuiiiiiiirieirireeeet et 16
5 TTCN-3 Runtime Interface and OPEratioNS..........ccccveiiiieiiiece et e e 16
51 OVENVIEW OF TNE TRI....eee ettt ettt et et e s beseeeaeemeese e e e s e seesaeseeeneeneeneenes 16
510 SUD-INEEITACES ...ttt bttt b e bbb he e s e e e e b e sb e sb e eb e s bt ehe e e e b e besheebesneene e e ennas 16
511 The triComMmMUNICELION INEEITACE. ..ottt et 17
512 The triPlatfOrM TNEEITACE ....c..e et b e b sr bt e e s 17
5.1.3 Correlation between TTCN-3 and TRI Operation INVOCALIONS.........c.ccevveeeeeieesieeseeseee e e seeeneesee e 17
5.2 T 0] 7= 10T | 1T o 18
5.2.0 2 S ol 1= P RTSN 18
521 TISAEITOIREG (SA 3 TE) oottt b et bbbt bbb e e 19
5.2.2 THPAEITOTREM (PA —3 TE) ittt s et ettt et e b e e tesnaesaeesneesseenteenteensennansneensenn 19
53 (D c= WL 1 = o= SRR 19
5.3.0 2 S ol (1= PR 19
531 (@0 107 1 o o 1O 19
5.3.2 (@001 010 11011 o) o 1SS 20
533 20 PSR 21
534 RS o =TT o O RTRRN 21
54 (@01 7 10) 0 Io [===ot 1 o] 1] 0] =TSSR 21
55 CommuniCation iNtErfaCce OPErELIONS..........ciieeieeieerie e eee st e e sreesreesae e e e sreesreesseenseenseeseesneesseessens 21
55.1 THISARESEL (TE 3 SA) ittt ettt ket bt e b bt e benbe e be st e e ne e 21

ETSI



4 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

552 Connection handling OPEIELIONS .........ccceeririeerie ettt st b e et eb e e b e ebe b e ebesbeneenen 22
5521 tHEXECULETESECESE (TE =3 SA) 1ottt bbbt bbb 22
5522 THIMAD (TE > SA) ittt bbb bbbt bbbt s bt b et bt b et b b e e 22
5523 THIMAPPArAM (TE w3 SA) oottt b bbbt eb bbb 22
55.24 LU LT = oI (I YA P 23
55.25 tHUNMAPPArAM (TE — SA) ittt e et e e e s esae e te e teentesntesraesaeesaeenneenneenes 23
55.2.6 tENATESICESE (TE — SA) ittt 23
55.3 Message based COmMMUNICationN OPEraliONS. .......cceiuriierieseeseeesee e seesaeesreereeeae e sreeste e seenseeteeneesneesnes 24
5531 EISENA (TE 3 SA) ettt b s et b et e et b et b et n bt n b 24
5532 ErISENABC (TE — SA) 1ttt b et b et b r e 24
5533 EISENAMC (TE 5 SA) ottt bbbt b et e bt e bt e n e 25
55.34 THENQUEUEM ST (SA — TE) e iiitiei ettt sttt et e e esae e s te e aeenteeneesneennes 25
554 Procedure based commuNiCation OPEIraliONS...........cueiuerieriereereee e seese e s e e e e te s ee e saaesreeneeeeesneesnes 26
5541 TGl (TE > SA) ittt b e et b et e et b b e s en e 26
554.2 ECAIIBC (TE —3 SA) ittt ettt b e et n b e nen e 27
5543 EHCAIIMEC (TE > SA) ottt bbb b et b e nen e 28
5544 EREPIY (TE o SA) ottt h bbbt b e e e et b b e s e nen e 29
5545 EIREPIYBC (TE > SA) ottt b et b e 30
55.4.6 EREPIYMC (TE 5 SA) ittt bbb b e r e 31
5547 ETRAISE (TE —3 SA) itttk et b et e et b e s b e ren e 31
55438 ERAISEBC (TE > SA) ottt bbbt e bt e bt e r e 32
55.4.9 THRAISEMC (TE 5 SA) ittt b bbbt b e bt bt b bbbt b ae e enes 32
55.4.10 tHENQUEUECEIT (SA —5 TE) ettt 33
55411 tHENQUEUEREDIY (SA 3 TE) ittt bbb 33
55.4.12 triIENQUEUEEXCEPLION (SA > TE) ..ottt bbb 34
555 M SCElBNEOUS OPEIBLIONS. ... .c.eeveteeete sttt ettt sttt ettt st b e bbbt b e et b e e st e b e se et ebesb et ebe b 34
5551 triSUTACHONINFOrMEl (TE — SA) et 34
5552 trISUTACHONPArAM (TE =3 SA) ittt 34
5.6 Platform iNtErfate OPEIELIONS .......c.civieeeeriee ettt bbbt sa et b bbb ea b ens 35
56.1 THIPARESEL (TE — PA) ettt ettt b ettt e et s et bt e et et 35
56.2 LS 0] 0= = 1o OSSOSO PE TR RSURPR 35
56.21 TSEATTIMEL (TE > PA) ot b e b 35
56.22 TSEOPTIMEY (TE 3 PA) ittt bttt s 35
56.2.3 tHIREAATIMEN (TE =3 PA) ettt e bbbt b e et b et b 36
56.24 triTIMErRUNNING (TE = PA) e 36
56.25 TATIMEOUL (PA 3 TE) ittt bbbttt b et b et benn e 36
56.3 M SCElBNEOUS OPEIBLIONS. ... .c.eeveiteeett sttt sttt sttt ettt b e et b e et b e e st b e e st s bese et ebesb et ebe s e 37
5631 triEXternal FUNCLION (TE — PA) ..t 37
5.6.3.2 O = L AN S I =) TSRS 37
56.3.3 O R LaTo (AN I TSRS 37
6 JaVa™ |aNQUAGE MAPPING. .....eevereeeeerereeeeieteseeesietee et e eesese s tesesssessesesessssesessssssesessssesesessssssesessssssesesnasssaes 38
6.1 g1 T 18 Tot [l TSP 38
6.2 NP2 TS = T o0 = 38
6.2.1 INBIMIES ...ttt h e et E R R R R b e R R R R R R R e R bR R Rt e Rt e r et e r e nna 38
6.2.2 R o0 0] PP P S PR PPN 38
6.3 QIR 0= 07 11 o S SS 38
6.3.1 =S ol Y 01 11720 o o 38
6.3.1.0 [ DL Ty MBPPING ...ttt sttt ettt sttt et b e et b e et b e e et b e s b et eb e s b et e bt s b et b e se e st eb e s b et eb e b 38
6.3.1.1 [ T0To 1= o SRS 39
6.3.1.2 S (1o [OOSR PP PERRUTPRR 39
6.3.2 SUrUCLUIrEd tYPE MEPIING .. eveevereeieetereeieete sttt sttt b ettt st ettt sb e st eb e sbeseebesb e seebeebeseebeabese et e sbe e ebesbeneebesbenneneas 39
6.3.20 MBPPING FULES ...ttt et b e b et b e et b e se st b e se et e bt se e e eb e s b e e et e sbeneebenbenneneas 39
6.3.2.1 THIPOMI AT YPE. ...ttt b bbb bbb e bt b et b bbb 39
6.3.2.2 QLI oo [T 5/ o= 40
6.3.2.3 LI O0 g gTeTe 0T 011 o I I8 = 40
6.3.24 TriCOMPONENEIALISETYPE . .veeeveeeeciee sttt ettt et e e e e te e ee s e st e sreesae e teenteensessaessaenteeneeeneesneennes 41
6.3.2.5 IS o L= Y o= 41
6.3.2.6 QLI (0 1= S5y I8/ o = 42
6.3.2.7 TG (o[5S I L Y o= OO EU USRS 42

ETSI



5 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

6.3.2.8 RS Lo 0= (0= o Y L= TSSOSO PT SRS 43
6.3.29 R L = 0= (= Y o= OSSOSOV 43
6.3.2.10 TriParameterPassiNgM O0ETYPE. ....c..cueuiriieeiireeieiest ettt bbbt b et sb e e sbe e 44
6.3.2.11 T PAr MO LiSE T YR ..ttt bbbt b bt b e 44
6.3.2.12 TH EXCEPL ONTYIIE ..ttt ettt b e bbb b et b et a e b e et b e et b b 45
6.3.2.13 LI 115 45
6.3.2.14 LIRSV (o] 1 1Y o= 45
6.3.2.15 QLI g o I I8 = 46
6.3.2.16 RIS L0 o Y oSS 46
6.3.2.17 LT AN o NI 01T 0] = 1= I8 o= 46
6.3.2.18 T SEAEUST Y. ...tttk ettt bt h b st s bbb e b e bt b et et e b et et e b bt b e b 47
6.4 L0001 = 1 | TSRS 47
6.5 MaPPING Of INEEITACES. ... cveitieetirt ettt b et b et b et b e b b s s bt e e e bt s b e e enenn e e ens 48
6.5.0 2 F S T ol 1= PR 48
6.5.1 Out and INOut Parameter Passing MOUE..........coooeiiiiiiieeeie ettt et s be e ebesreseenen 48
6.5.2 triCoOMMUNICALION = INEEITACE...... ettt e ene e e enee e 48
6.5.2.0 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 48
6.5.2.1 THICOMMUNICEEIONSA ...ttt e bbbt e e e e se e besaeeb e s bt ehe e e e e e besreebeeneene e e ennes 48
6.5.2.2 THICOMMUNICEEIONT Bttt ettt st b bt a et e e e b sr e eb e s ene e e ennes 49
6.5.3 T PIAITOIN = TNEEITACE ...ttt bbb et bbb et e e b bt b st ene e e e e 50
6.5.3.0 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 50
6.5.3.1 THIPLEIFOIMIPA L. .ttt bbbt bbb s bt bt he b e ae e s e e e e b e besbeeb e e e e e e e entas 50
6.5.3.2 LI = 0 0 I =SS 51
6.6 OPLIONE] PAIGIMELELS ...ttt ettt b e ettt b e et b e s e st b s e e st e b s e e st e b e se e bt e b e s e e neebese e st ebe st et ebenre e e 51
6.7 QIR U T TR =2 (o o R 51
7 ANSI C 1angUagE MEBPPING. ... ..ueeveereeeerreireeieesreateestesresseestesreesessesseesessessessessesssessesseessessessesssesssessessenns 51
7.1 (T goo W 1ol BTSSP PR UR USSP 51
7.2 NP2 TS = T I o0 = S 51
7.2.0 A= T o 0= 51
721 F N s = o0 0 L= 070 o1 o USSR 52
7.2.2 ANSI Ctype defiNItIONS .......eecvi ettt e st e st e et e eneesaeesneesseenteeneeensesseesnaesneas 53
7.2.3 I DL £Y[DE MBPPING ..ttt sttt sttt st e bt bese st b e bt b seeae b e se e bt s b s e e aeeb e s e e st ebene e st ebeae e st e b e ne et eb e s b et eb et e e 53
724 TRI OPEratiON MEPIPING .. .vcueeveeeueeterteeete ettt se et ss ettt sr st b seese bt sseseebesbes e e bt sseaeebeseeaesbe s esesbesneneebe st eneens 53
7.3 MEMOIY MEBNAGEIMENE ... .....eiiiiitiitiee e s sa e s se e e s ae e s ae e s b e e b e e b e sr e e s b e e s ae s sre e see s e e saneeaes 56
8 (O = 1o 0 F=o T g =) o ] oo S 56
8.1 [T goTo W 1ol BTSSP PP PR USRS 56
8.2 NP2 TS T= T o0 = 56
8.3 YT 0 aTe A A= =T (=0 0 o PRSP ROPPRTRRN 56
8.4 LYoo OSSPSR 56
8.5 IR/ 0= 07 11 o SRS 56
8.5.0 2 S ol (1= ORI 56
851 ENCAPSUIEEEA C TYPES.....eeeeeeteieeeet ettt ettt b et b e bt b e bbbt b e et bt e b b 56
852 ADSITACE QLA TYPES. ...ttt bbbt bbb b st b et b bbbt b b 57
8521 QUEITTIEANGIME. ...ttt ettt sttt et et e st e e seesbe s bt eae e st eneeneesseneeeeseeseesneeneennensensens 57
8.5.22 LI [0 =5\ PR 57
8.5.2.3 QLI [0 =5\ S S 58
8.5.24 LI e 0o To = 11 o 59
8.5.25 QLI O0 47 To 0= 011 o | 59
8.5.2.6 QLI Gt o) o o 60
85.2.7 THIFUNCEIONIA ... bbb et b et he et e e et e e e b b sbeeb e e e e e e e ennas 61
8.5.2.8 QLI5S o =S 61
8.5.29 QLI = 111 C: TS 62
8.5.2.10 IRz 1= G o I PR 62
85211 TriParameterPassiNgMOUE ........c.couiiuiiiriee ettt bbb et b nn e 63
8.5.2.12 LI (o o PSR 63
8.5.2.13 LI (o 1 o | T S 64
85214 THISIGNBEUNEIT ...ttt bbb st bbbt bbbt b e et b bt b b 65
8.5.2.15 B I 1S 11T 65
8.5.2.16 IS L0 o S 65
85.2.17 THITIMEIDUIELTON......eueiitiete ettt bbbt bt e e s bt b e he e bt e se e s e e e e s e besbeebeeneenee s entes 66

ETSI



6 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

8.5.2.18 I8 o PR 66
8.6 MaPPING Of INEEITACES. ... cveiteeetiet ettt b et b e e bbb s st bt e e e bt b e e eb e s ennens 67
8.6.1 TriCOMMUNICATONSA ...ttt ettt ettt e e st e e seeebesaeeseeae e e eneeseeebesseeseeseensensessesaesneeneeneenseses 67
8.6.2 TriCOMMUNICATONTE ...ttt ettt e et e st e see bt e st es e e e e e e beseeseesneeneeneaneees 68
8.6.3 B I = 8 1 1 PSP 69
8.6.4 AL = o 4 I =TSSP PP PP PRSP 69
9 CH 1 aNQUAOE MBIDPING . .+ttt ettt ss s ee e ese st sbess b e s s e s e s e e eseeseeb e ebeebese e s e s e e eaeeseebeabeabenbennennennan 70
9.1 (T goo W 1T oo BTSSP PP USSP 70
9.2 INBIMES NGO SCOPES ....cveeeveete sttt ettt ettt et eb s e e bt b s eb e e b e e es £ eh e e es e e bt se e et eb e nE e s e e bt e e e aeeh e s e st e bt s eneeben b e e eb e s e e s ens 70
9.21 NBITIES ...ttt ettt b e he e ekt e ket e be e e e R e e e b et e Re e e b et e eRe e e be e e e RR e e eRn e e e Rr e e aRr e e enneennreeenneenars 70
922 SCOPIES. ..ttt sttt ettt et r b bR R R R R R R R e AR R e R e e e e R AR e Rt Rt Rt e e R e r e Rt R e ae s neres 70
9.3 INUIT VBIUE MBIDPING vttt h bbb e bt b e bt bbb e bt eb e e e st bt et et b et e eb e e e ens 70
9.4 Y 8L 7= 0] 611 o TR TSSOSO PO UPTORSPRPRTON 70
94.1 BaSiC 1Y MADPING. ¢+ttt sttt sttt sttt sttt bbbt bt b e s b e bt b e s e e bt b e e e bt e b e ne e bt e b e ne et b e b et b re e 70
94.1.0 LI Y 0T 027 o o SR 70
9411 BOOIEAN ...ttt bbb e R R bRt eh Rt R e e R b e bt eheebe e enneneea 71
94.1.2 1 o OSSO 71
9.4.2 S BT U= o N 0= 070 o1 oo 71
9.4.2.0 Y= o o1 o I 1= SO 71
9421 L@ Uz N T=o |\ 1 TSRS 71
9422 THIPOMI AT YPE. ...ttt bbb bbb e bbb et b e bbb 71
94.23 THIPOM AL TSI TYPE .ttt bbb et bbb et bbb e 72
9424 TH COMPONENI ATYPE. ..ttt bbbt b et ae b et b et nb e n e 72
94.25 TriCOMPONENIIALISITYIIE ...ttt bbb bbb et s b e e e 73
94.2.6 THIMESSAgET YD ...ttt ettt ettt bbbt h bbbt h e b e st b e st b e b et b e b et b e et b e bt b e b 73
9.4.2.7 QLI (0 1= S5y I8/ o = 74
9.4.2.8 QLI [0 1= S I 1Y/ o 74
9.4.2.9 IS 7= (0 L= Lo I8 = 75
9.4.2.10 TriParameterPassiNgM OOETYPE..... ..ottt sttt e e aeesaeesraesteeeeeneesneennes 75
94.2.11 LI =TS (= g 1Y/ 0= 75
94.2.12 I 1S (= TS R/ o= 75
94213 TH EXCEPL ONTYIIE ..ttt ettt b bbbt bbb et b e et e b e bt b e b 76
94214 T TIME N TATYPE ettt bbb b bbbt b et e b bbb 76
9.4.2.15 THTIMEI DUIBL ONTYPE. ...ttt bbb et bbbt e b bbb 77
9.4.2.16 THIFUNCE ONIAT YR ..ttt bbb e bbbt bbbt b et b et b e b 77
94217 T T ESECASE AT YPE. ..ttt bbbt b bt b e et b et nb e n e 77
94.2.18 T SEAEUST Y. ...tttk ettt bt h b st s bbb e b e bt b et et e b et et e b bt b e b 77
9.5 = To o TH o T T 1 =T 77
9.5.0 BASIC TUIES.....ceee et b et e e et bt b e b e e ae e s e e e e e et bt sh e eb e s aeea e e e e b e beeheeb e e e enneneen 77
951 Out and inout parameter PasSiNG MOAE..........ciueiiereere e eee e e e e e e e e sreesseeeeesaesreesre e teenseeseeneeenes 78
952 triCOMMUNICALION TNEEITACE ... e bbbt b et eae e e s 78
9.5.20 FNEFOOUCTION ...ttt e b b e b et e s et bt s Rt bt e st e e et e se e e e b e seeebesaeebe e e e e es 78
9521 [ THCOMMUNICELIONSA ...ttt et e e s eeete s st ese e e eeeteseeebesaeeteeneeneenseseessesneeneeneensees 78
9.5.2.2 [ THCOMMUNICELIONTE .......eeiieiieeeieeee sttt sttt sttt e s e e eeseesbeese e e eseeseenteseeseeseesaeeneeneensees 79
9.5.2.3 I =0 T ] PR 80
9.5.24 I =0 T 0 =R 80
9.6 OPLIONE] PAIGIMIELELS ...ttt ettt b e et b e et b e s e st b e s e e ae e b s e e Rt e b e seeh e e b e et e neebese e st ebe st et ebenreneees 80
Annex A (nor mative): [DL SUMIMEIY ottt s 81
Annex B (informative): USE SCENAITOS ...ttt sttt se ettt ss b nn s e e s eae s 85
2 30T [ g 0o 1o o o PSSR 85
B.l  FiISESCENAIIO ...ovviiiicccc bbb 86
B.1.0 USE CBISE. ... ettt ettt ettt sttt s h e bt bt e st e R e e b e R e R e e R e oA R e SR e e S Re e AR e SR e e R e AR e eR Rt eR e e R e e R e e Rt e R e nneeaneeeReenne e reeneen 86
B.1.1 I IO N e "o 0 1= SRS 86
B.1.2 M ESSAZE SEQUENCE CNAIT ...ttt s e see e te et e et e eaeeste e te e teenteensesneesneesneesseanseensenns 87
2 B < o0 01 o= o J S S 88
B.2.0 (O L X oo TP PP PPPUPPTPPPTI 88
B.2.1 TTON-3 FTAOMENL ...ttt b et b e et b e et eb e s e et b e s e e e e b e s b e e ekt s b e e eb e se e e eb e s b e s ebesrennenens 88

ETSI



7 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

B.2.2 M ESSAGE SEAUENCE CRAIT ...ttt ettt bbb bbbt b et b et eb e b 89
TG T I T (0 5 ot = o ST 90
B.3.0 USE CBISE. ... ettt ettt ettt sttt s h e bt ettt e st e R e e R e R e e R e oA R e oA R e S e e e SR e e AR e SR e e R e AR e eR R e eR e e R e e Rt e Rt e Rt nneenneenneenne e reereen 90
B.3.1 I IO N e "o 0 1= S SS 90
B.3.2 M ESSAZE SEQUENCE CNEIT ...t s e e te et e et e eaeeste e be e teenteensesneesnnesneesneansaensenns 91
Annex C (informative): BibliOgrapiy ..o e e e 92
[ 1S 0] Y PSSP 93

ETSI



8 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

Thisfinal draft ETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and
Specification (MTS), and is now submitted for the ETSI standards Membership Approval Procedure.

The present document is part 5 of a multi-part deliverable. Full details of the entire series can be found in part 1 [2].

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

The present document consists of two distinct parts, the first part describing the structure of a TTCN-3 test system
implementation and the second part presenting the TTCN-3 Runtime I nterface specification.

Thefirst part introduces the decomposition of a TTCN-3 test system into four main entities: Test Management (TM),
TTCN-3 Executable (TE), SUT Adaptor (SA), and Platform Adaptor (PA). In addition, the interaction between these
entities, i.e. the corresponding interfaces, is defined.
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The second part of the present document specifies the TTCN-3 Runtime Interface (TRI). The interface isdefined in
terms of operations, which are implemented as part of one entity and called by other entities of the test system. For each
operation, the interface specification defines associated data structures, the intended effect on the test system and any
constraints on the usage of the operation. Note that this interface specification only defines interactions between the TSI
and the SUT as well astimer operations.
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1 Scope

1.1 Scope of the present document

The present document provides the specification of the runtime interface for TTCN-3 test system implementations. The
TTCN-3 Runtime Interface provides a standardized adaptation for timing and communication of atest systemto a
particular processing platform and the system under test, respectively. The present document defines the interface asa
set of operations independent of target language.

The interface is defined to be compatible with the TTCN-3 standard (see ETSI ES 201 873-1[2]). The present
document uses the CORBA Interface Definition Language (IDL) to specify the TRI completely. Clauses 6, 7 and 8
present language mappings for this abstract specification to the target languages Java™, ANSI C, and C++. A summary
of the IDL based interface specification is provided in annex A.

NOTE: Java™ isthe trade name of a programming language developed by Oracle Corporation. This information
is given for the convenience of users of the present document and does not constitute an endorsement by
ETSI of the programming language named. Equivalent programming languages may be used if they can
be shown to lead to the same results.

1.2 Compliance

The requirement for a TTCN-3 test system to be TRI compliant is to adhere to the interface specification stated in the
present document as well as to one of the target language mappings included.

EXAMPLE: If avendor supports Java™, the TRI operation calls and implementations, which are part of the
TTCN-3 executable, have to comply with the IDL to Java™ mapping specified in the present
document.

2 References
2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] Recommendation ITU-T X.290: "OSl conformance testing methodology and framework for
protocol Recommendations for ITU-T applications - General concepts'.

NOTE: The corresponding | SO/IEC standard is ISO/IEC 9646-1: "Information technology -- Open Systems
Interconnection -- Conformance testing methodology and framework; Part 1. General concepts’.

2] ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 1: TTCN-3 Core Language”.

[3] ETSI ES 201 873-4: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 4: TTCN-3 Operational Semantics”.
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[4] CORBA 3.0: "The Common Object Request Broker: Architecture and Specification”, OMG
Formal Document (specifies IDL).
[5] Sun Microsystems: "Java™ Language Specification”.
NOTE: Seeat http://java.sun.com/docs/books/jlg/third_edition/html/j3TOC.html.

[6] I SO/IEC 9899: "Information technology -- Programming Languages -- C".
[7] I SO/IEC 14882: "Information technology -- Programming Languages -- C++".
[8] ECMA-334: "C# Language Specification".

NOTE: Seeat http://www.ecma-international .org/publicati ons/'standards/'Ecma-334.htm.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

Not applicable.
3 Definition of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in ETSI ES 201 873-1 [2] and the following apply:
Abstract Test Suite (ATS): See Recommendation ITU-T X.290 [1].
communication port: abstract mechanism facilitating communication between test components

NOTE: A communication port is modelled as a FIFO gqueue in the receiving direction. Ports can be
message-based, procedure-based or a mixture of the two.

Executable Test Suite (ETS): See Recommendation ITU-T X.290 [1].

explicit timer: timer that is declared ina TTCN-3 ATS and that can be accessed through TTCN-3 timer operations

Implementation exXtra Information for Testing (I1XIT): See Recommendation ITU-T X.290 [1].

implicit timer: system timer that is created by the TTCN-3 Executable to guard a TTCN-3 call or execute operation
NOTE: Implicit timersare not accessible to the TTCN-3 user.

Platform Adaptor (PA): entity that adapts the TTCN-3 Executable to a particular execution platform

NOTE: The Platform Adaptor creates a single notion of time for a TTCN-3 test system, and implements external
functions as well as explicit and implicit timers.

SUT Adaptor (SA): entity that adapts the TTCN-3 communication operations with the SUT based on an abstract test
system interface and implements the real test system interface
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System Under Test (SUT): See Recommendation ITU-T X.290 [1].
NOTE: All typesare known at compiletime, i.e. are statically bound.
test case: See Recommendation ITU-T X.290 [1].

test event: either sent or received test data (message or procedure call) on a communication port that is part of the test
system interface

Test Management (TM): entity that provides a user interface and administers the TTCN-3 test system
test system: See Recommendation ITU-T X.290 [1].

Test System Interface (TSl): test component that provides a mapping of the ports available in the (abstract) TTCN-3
test system to those offered by areal test system

Timer | Dentification (TID): unique identification for explicit or implicit timer instances that is generated by the
TTCN-3 Executable

TTCN-3 Control Interface (TCI): four interfaces that define the interaction of the TTCN-3 Executable with the test
management, the coding and decoding, the test component handling, and the logging in a test system

TTCN-3 Executable (TE): part of atest system that deals with interpretation or execution of aTTCN-3 ETS

TTCN-3 Runtime I nterface (TRI): two interfaces that define the interaction of the TTCN-3 Executable between the
SUT and the Platform Adapter (PA) and the System Adapter (SA) in atest system

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ADT Abstract Data Type

ANSI American National Standards Institute
ASN.1 Abstract Syntax Notation One

ATS Abstract Test Suite

CD (External) Coding/Decoding

CH Component Handling

CORBA Common Object Request Broker Architecture
EDS (Internal) Encoding/Decoding System
ETS Executable Test Suite

FIFO Firgt-In-First-Out (Scheduling Discipline)
IDL Interface Definition Language

IXIT Implementation eXtra Information for Testing
MSC Message Sequence Chart

MTC Main Test Component

OoMG Object Management Group

PA Platform Adaptor

SA SUT Adaptor

STL Standard Template Library of C++

SUT System Under Test

T3RTS TTCN-3 RunTime System

TCl TTCN-3 Control Interface

TE TTCN-3 Executable

TID Timer |Dentification

TL Test Logging

™ Test Management

TMC Test Management and Control

TRI TTCN-3 Runtime Interface
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TSI Test System Interface
TTCN Testing and Test Control Notation
TTCN-3 Tree and Tabular Combined Notation version 3
4 General Structure of a TTCN-3 Test System

4.1 Entities in a TTCN-3 test system

4.1.0  Types of entities

A TTCN-3 test system can be thought of conceptually as a set of interacting entities where each entity correspondsto a
particular aspect of functionality in atest system implementation. These entities manage test execution, interpreting or
executing compiled TTCN-3 code, realize proper communication with the SUT, implement external functions, and
handle timer operations.
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Figure 1: General Structure of a TTCN-3 Test System

The structure of a TTCN-3 test system implementation isillustrated in figure 1. It should be noted that the further
refinement of TM into smaller entities, as shown in figure 1 and used in the following clauses of the present document,
ispurely an aid to define TTCN-3 test system interfaces.

The part of the test system that deals with interpretation and execution of TTCN-3 modules, i.e. the Executable Test
Suite (ETS), is part of the TTCN-3 Executable (TE). This corresponds either to the executable code produced by a
TTCN-3 compiler or aTTCN-3 interpreter in atest system implementation. It is assumed that a test system
implementation includes the ETS as derived froma TTCN-3 ATS.

The remaining part of the TTCN-3 test system, which deals with any aspects that cannot be concluded from information
being present in the original ATS alone, can be decomposed into Test Management (TM), SUT Adaptor (SA), and
Platform Adaptor (PA) entities. In general, these entities cover atest system user interface, test execution control, test
event logging, as well as communication with the SUT and timer implementation.

4.1.1 Test Management and Control (TMC)

4.1.1.0 Test Management and Control Entities
The TMC entity includes functionality related to management of:

e testexecution;

e components;

. encoding and decoding; and

. logging.
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41.1.1 Test Management (TM)

The TM entity isresponsible for overall management of the test system. After the test system has been initialized, test
execution starts within the TM entity. The entity is responsible for the proper invocation of TTCN-3 modules,

i.e. propagating module parameters and/or | XIT information to the TE if necessary. Typicaly, this entity would also
implement atest system user interface.

41.1.2 Test Logging (TL)

The TL entity is responsible for maintaining the test log. It is explicitly notified to log test events by the TE. The TL
entity has a unidirectional interface where any entity part of the TE may post alogging request to the TL entity. A TM
internal interface may also be used to record test management information generated by the TE.

41.1.3 Coding and Decoding (CD)

The CD entity is optionally responsible for the external encoding and decoding data associated with message based or
procedure based communication within the TE. The external codecs can be used in parallel with, or instead of, the
built-in codecs associated with the TE. Unlike the built-in codecs the external codecs have a standardized interface
which makes them portable between different TTCN-3 systems and tools.

41.1.4 Component Handling (CH)

The CH entity is responsible for distributing parallel test components. This distribution might be across one or many
physical systems. The CH entity allows the test management to create and control distributed test systemsin a manner
which is transparent and independent from the TE.

4.1.2  TTCN-3 Executable (TE)

41.2.0 TTCN-3 Executable Entity

The TE entity is responsible for the interpretation or execution of the TTCN-3 ATS. Conceptually, the TE can be
decomposed into three interacting entities: an ETS, TTCN-3 RunTime System (T3RTS), and an optional internal
Encoding/Decoding System (EDS) entity. Note that this refinement of the TE into smaller entitiesis purely a conceptual
aid to define TTCN-3 test system interfaces - there is no requirement for this distinction to be reflected in TRI
implementations.

The following clauses define the responsibilities of each entity and also discuss the handling of timersin the TRI.

4121 Executable Test Suite (ETS)

The ETS entity handles the execution or interpretation of test cases, the sequencing and matching of test events, as
defined in the corresponding TTCN-3 modules ETSI ES 201 873-1 [2]. It interacts with the T3RTS entity to send,
attempt to receive (or match), and log test events during test case execution, to create and remove TTCN-3 test
components, as well asto handle external function calls, action operations, and timers. Note that the ETS entity does not
directly interact with the SA viathe TRI.

4.1.2.2 TTCN-3 RunTime System (T3RTS)

The T3RTS entity interacts with the TM, SA and PA entitiesvia TCl and TRI, and manages ETS and EDS entities. The
T3RTS initializes adaptors as well as ETS and EDS entities. This entity performs all the actions necessary to properly
start the execution of atest case or function with parametersin the ETS entity. It queries the TM entity for module
parameter values required by the ETS and sends logging information to it. It also collects and resolves associated
verdicts returned by the ETS entity as defined in ETSI ES 201 873-1[2].

The T3RTS entity implements the creation and removal of TTCN-3 test components, as well as the TTCN-3 semantics
of message and procedure based communication, external function calls, action operations and timers. Thisincludes
notifying the SUT Adaptor (SA) which message or procedure call isto be sent to the SUT, or the Platform Adaptor
(PA) which external function isto be executed or which timers are to be started, stopped, queried, or read. Similarly, the
T3RTS notifies the ETS entity of incoming messages or procedure calls from the SUT as well as timeout events.
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Prior to sending or receiving messages and procedure calls to or from the SA, or handling function calls and action
operations in the PA for the ETS entity, the T3RTS invokes the EDS entity for their encoding or decoding. The T3RTS
entity should implement all message and procedure based communication operations between test components, but only
the TTCN-3 semantics of procedure based communication with the SUT, i.e. the possible blocking and unblocking of
test component execution, guarding with implicit timers, and handling of timeout exceptions as a result of such
communication operations. All procedure based communication operations with the SUT are to be realized and
identified (in the case of areceiving operation) in the SA asthey are most efficiently implemented in a platform specific
manner. Note that the timing of any procedure call operation, i.e. implicit timers, isimplemented in the Platform
Adaptor (PA).

The TTCN-3 Executableis required to maintain its own port queues (distinct from those which may be availablein the
SA or PA) for input test events to perform snapshots for receiving operations as defined in ETSI ES 201 873-1 [2].
Timeout events, which are generated by TTCN-3 timer, call timer, or test case timer implementations, are to be kept in
atimeout list asdefined in ETSI ES 201 873-1[2]. In figure B.1, all of this functionality has been assigned to the
T3RTS entity. It isresponsible to store events that the SA or PA has notified the TE entity of, but which have yet to be
processed.

41.2.3 Encoding/Decoding System (EDS)

The EDS entity is responsible for the internal encoding and decoding of test data, which includes data used in
communication operations with the SUT, as specified in the executing TTCN-3 module. If no encoding has been
specified for a TTCN-3 modul e the encoding of data values istool specific. This entity isinvoked by and returns to the
T3RTS entity. Note that the EDS entity does not directly interact with the SA viathe TRI.

4124 Timers in the TTCN-3 Executable

Timers that have been declared and named in the TTCN-3 ATS can be conceptually classified as explicit in the TE.
Timersthat are created by the TE for guarding TTCN-3 procedure calls or execute operations are known in the TE as
implicit timers. Explicit as well asimplicit timers are both created within the TE but implemented by the Platform
Adaptor (PA). Thisis achieved by generating a unique Timer IDentification (TID) for any timer created in the TE. This
unique TID should enable the TE to differentiate between different timers. The TID isto be used by the TE to interact
with corresponding timer implementation in the PA.

Note that it is the responsibility of the TE to implement the different TTCN-3 semantics for explicit and implicit timers
correctly asdefined in ETS| ES 201 873-1 [2], e.g. the use of keywords any and al | with timers only applies to explicit
timers. Inthe PA al timers, i.e. implicit and explicit, are treated in the same manner.

4.1.3 SUT Adaptor (SA)

The SA adapts message and procedure based communication of the TTCN-3 test system with the SUT to the particular
execution platform of the test system. It is aware of the mapping of the TTCN-3 test component communication ports to
test system interface ports and implements the real test system interface as defined in ETSI ES 201 873-1[2]. Itis
responsible to propagate send requests and SUT action operations from the TTCN-3 Executable (TE) to the SUT, and to
notify the TE of any received test events by appending them to the port queues of the TE.

Procedure based communication operations with the SUT are implemented in the SA. The SA isresponsible for
distinguishing between the different messages within procedure-based communication (i.e. call, reply, and exception)
and to propagate them in the appropriate manner either to the SUT or the TE. TTCN-3 procedure based communication
semantics, i.e. the effect of such operation on TTCN-3 test component execution, are to be handled in the TE.

The SA has an interface with the TE, which is used to send SUT messages (issued in TTCN-3 SUT action operations)
to the SA and to exchange encoded test data between the two entities in communication operations with the SUT.

4.1.4 Platform Adaptor (PA)

The PA implements TTCN-3 external functions and provides a TTCN-3 test system with a single notion of time. In this
entity, external functions are to be implemented as well as all timers. Notice that timer instances are created in the TE.
A timer in the PA can only be distinguished by its Timer |Dentification (TI1D). Therefore, the PA treats both explicit
and implicit timers in the same manner.
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The interface with the TE enables the invocation of external functions and the starting, reading, and stopping of timers
as well astheinquiring of the status of timers using their timer ID. The PA notifies the TE of expired timers.

4.2 Interfaces in a TTCN-3 Test System

As previously depicted in figure 1, aTTCN-3 test system has two interface sets, the TTCN-3 Control Interface (TCI)
and the TTCN-3 Runtime Interface (TRI), which specify the interface between Test Management (TM), Test
Logging (TL), Component Handling (CH), Encoding/Decoding (CD) and TTCN-3 Executable (TE) entities, and the
TE, SUT Adaptor (SA) and Platform Adaptor (PA) entities, respectively.

The present document defines the TRI. The interaction of the TE with SA and PA are defined in terms of TRI
operations.

4.3 Execution requirements for a TTCN-3 test system

Each TRI operation call shall be treated as an atomic operation in the calling entity. The called entity, which
implements a TRI operation, shall return control to the calling entity as soon as its intended effect has been
accomplished or if the operation cannot be completed successfully. The called entity shall not block in the
implementation of procedure-based communication. Nevertheless, the called entity shall block after the invocation of an
external function implementation and wait for its return value. Notice that depending on the test system implementation
failure to return from an external function implementation may result in the infinite blocking of test component
execution, the TTCN-3 executable, the Platform Adaptor, or even of the entire test system.

The execution requirements stated above can be realized in atightly integrated test system implementation. Here, the
entire TTCN-3 test system isimplemented in a single executable or process where each test system entity is assigned at
least one thread of execution. TRI operations can be implemented here as procedure calls.

Note that alooser integration of atest system implementation is still possible, e.g. an implementation of a TTCN-3 test
system with multiple SUT Adaptorsin adistributed computing environment. In this case only a small part of the SUT
Adaptor istightly integrated with the remainder of the TTCN-3 test system whereas actual SA Adaptors may be
realized in separate processes. That small part of SA may then only implement a routing of information provided by
TRI operations to the desired SUT Adaptor processes, possibly being executed on remote hosts, and vice versa.

5 TTCN-3 Runtime Interface and operations

51 Overview of the TRI

51.0 Sub-interfaces

The subclausesin clause 5 define TRI operations in terms of when they are to be used and what their effect isintended
to beina TTCN-3 test system implementation. Also a set of abstract data types is defined which is then used for the
definition of TRI operations. The definitions also include a more detailed description of the input parameters required
for each TRI operation call and its return value.

The TRI defines the interaction between the TTCN-3 Executable (TE), SUT Adaptor (SA), and Platform Adaptor (PA)
entities within a TTCN-3 test system implementation. Conceptualy, it provides a means for the TE to send test datato
the SUT or manipulate timers, and similarly to notify the TE of received test data and timeouts.

The TRI can be considered to consist of two sub-interfaces, a triCommunication and a triPlatform interface. The
triCommunication interface addresses the communication of a TTCN-3 ETS with the SUT, which isimplemented in the
SA. ThetriPlatform interface represents a set of operations, which adapt an ETS to a particular execution platform.
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Table 1: Interface Overview

Interface Direction (calling entity — called entity)
Name TE — SAor PA SAor PA 5 TE
triCommunication TE —» SA SA—> TE
triPlatform TE - PA PA > TE

Both interfaces are bi-directional so that calling and called partsresidein the TE, SA, and PA entities of the test system.
Table 1 showsin more detail the caller/callee relationship between the respective entities. Notice that this table only
shows interactions visible at the TRI. Internal communication between parts of the same entity is not reflected as the
internal structure of the TE, SA, or PA may differ ina TTCN-3 test system implementation.

51.1 The triCommunication Interface

This interface consists of operations that are necessary to implement the communication of the TTCN-3 ETS with the
SUT. It includes operationsto initiaize the Test System Interface (TSI), establish connections to the SUT, and handle
message and procedure based communication with the SUT. In addition, the triCommunication interface offers an
operation to reset the SUT Adaptor (SA).

51.2 The triPlatform Interface

Thisinterface includes all operations necessary to adapt the TTCN-3 Executable to a particular execution platform. The
triPlatform interface offers means to start, stop, read atimer, enquire its status and to add timeout events to the expired
timer list. In addition, it offers operationsto call TTCN-3 external functions and to reset the Platform Adaptor (PA).
Notice that there is no differentiation between explicit and implicit timers required at the triPlatform Interface. Instead
each timer shall be addressed uniformly with its Timer |Dentifier (TID).

5.1.3 Correlation between TTCN-3 and TRI Operation Invocations

For some TTCN-3 operation invocations there exists a direct correlation to one TRI operation invocation (or possibly
two in the case of TTCN-3 execut e and cal | operations), which is shown in table 2. For all other TRI operation
invocations there may be no direct correlation.

The shown correlation for TTCN-3 communication operations (i.e. send, cal |, repl y, andrai se) only holdsif these
operations are invoked on atest component port, which is mapped to a TSI port. Nevertheless, this correlation holds for
all such operation invocations if no system component has been specified for atest case, i.e. only the MTC test
component is created for atest case and no other test components.
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Table 2: Correlation between TTCN-3 and TRI Operation Invocations (* = if applicable)

TTCN-3 Operation Name

TRI Operation Name

TRI Interface Name

execute

triExecuteTestCase

TriCommunication

triStartTimer TriPlatform
triEndTestCase TriCommunication

map triMap (see note 1) TriCommunication
triMapParam (see note 2)

unmap triunmap (see note 1) TriCommunication
triUnmapParam (see note 2)

send triSend (see note 3) TriCommunication
triSendBC (see note 4)
triSendMC (see note 5)

call triCall (see note 3) TriCommunication
triCallBC (see note 4)
triCallMC (see note 5)
triStartTimer* TriPlatform

reply triReply (see note 3) TriCommunication
triReplyBC (see note 4)
triReplyMC (see note 5)

raise triRaise (see note 3) TriCommunication
triRaiseBC (see note 4)
triRaiseMC (see note 5)

action triSUTactionInformal TriCommunication

start (timer) triStartTimer TriPlatform

stop (timer) triStopTimer TriPlatform

read (timer) triReadTimer TriPlatform

running (timer) triTimerRunning TriPlatform

TTCN-3 external function triExternalFunction TriPlatform

self triSelf TriPlatform

rnd triRnd TriPlatform

NOTE 1: For statement without configuration parameter.

NOTE 2: For statement with configuration parameter.

NOTE 3: For unicast communication.

NOTE 4: For broadcast communication.

NOTE 5: For multicast communication.

Note that all of the TRI operations listed in table 2 are used by the TE and that the TE may implement the invocation of
these operations differently when evaluating a TTCN snapshot within the TTCN-3 ETS.

5.2 Error handling

5.2.0

Error handling is specified for TRI operations called by the TTCN-3 Executable (TE): The SA or PA reports the status
of aTRI operation in the return value of a TRI operation. The status value can either indicate the local success
(TRI_OK) or failure (TRI_Error) of the TRI operation. Therefore, the TE may react to an error that occurred either
within the SA or PA and issue, e.g. atest case error.

Basic rules

The SA or PA canin addition provide notifications about unrecoverable error situations by use of the operations
triSAErrorReq and triPAErrorReq, respectively.

For TRI operations called by the SA or PA no explicit error handling is required since these operations are implemented
inthe TE. Here, the TE isin control over the test execution in the case that an error occursin such a TRI operation.

Notice that specific error codes as well as the detection and handling of errorsin any of the test system entities are
beyond the scope of the present document.
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5.2.1  triSAErrorReq (SA — TE)

Signature void tri SAErrorReq(in string nessage)

In Parameters nessage A string value, i.e. the error phrase describing the problem.

Return Value voi d

Constraint Shall be called whenever an error situation has occurred in the SA with the exception of errors

occurring when processing SA calls initiated by the TE. These errors are reported in the
operation return.

Effect The TE will be notified about an unrecoverable error situation within the SA and may forward
the error indication to the test management.

5.2.2 triPAErrorReq (PA — TE)

Signature void tri PAErrorReq(in string nessage)

In Parameters nessage A string value, i.e. the error phrase describing the problem.

Return Value voi d

Constraint Shall be called whenever an error situation has occurred in the PA with the exception of errors

occurring when processing PA calls initiated by the TE. These errors are reported in the
operation return.

Effect The TE will be notified about an unrecoverable error situation within the PA and may forward
the error indication to the test management.

5.3 Data interface

5.3.0 Basic rules

In the TRI operations only encoded test data shall be passed. The TTCN-3 Executable (TE) is responsible for encoding
test data to be sent and decoding received test data in the respective TRI operations since encoding rules can be
specified for or within a TTCN-3 module. Notice that the TE is required to encode test data even if no encoding
information has been provided ina TTCN-3 ATS. In this case the tool vendor has to define an encoding.

Instead of defining an explicit data interface for TTCN-3 and ASN.1 data types, the TRI standard defines a set of
abstract data types. These data types are used in the following definition of TRI operations to indicate which
information is to be passed from the calling to the called entity, and vice versa. The concrete representation of these
abstract data types as well as the definition of basic data types are defined in the respective language mappingsin
clauses 6, 7 and 8.

Notice that the values for any identifier data type shall be unique in the test system implementation where uniquenessis
defined as being globally distinct at any point in time.

The following abstract data types are defined and used for the definition of TRI operations.

531 Connection

Tri Conponent | dType A value of type Tri Conponent | dType includes an identifier, a name and the component
type. The distinct value of the latter is the component type hame as specified in the
TTCN-3 ATS. This abstract type is mainly used to resolve TRI communication
operations on TSI ports that have mappings to many test component ports. It isalso
used to resolve TCI component handling.

NOTE 1: For the handling of TCI operations on any or all components, the component type hame can aso be set to
"ANY" or "ALL". In that case, both the identifier and the component name are to be ignored.

Tri Conponent | dLi st Type A value of type Tri Conponent | dLi st Type isalist of Tri Conponent | dType. This
abstract typeis used for multicast communication in TCI.
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Tri Port!|dType A value of type Tri Port | dType includes a value of type Tri Conponent | dType to
represent the component to which the port belongs, a port index (if present), and the
port and port type name as specified in the TTCN-3 ATS. The Tri Por t | dType typeis
mainly required to pass information about the TS| and connections to the TSI from the

TE to the SA.
NOTE 2: If the port isin an n-dimensional port array of the form "port MyPort Type myPort[d1]...[dn]", the
portindex i nd of theport p[i 1]...[in] iscomputed by the following formula:

ind = ( Zk:l“n_lik*l_[lzkﬂ“ndl ) +in
EXAMPLE:

For afour-dimensional port-array with dimensions[ 10][ 10] [ 10] [ 10] , the port index i nd1 of the port at index
[21[3][4][5] iSindl=2*(10%10*10) + 3*(10*10) + 4*10 + 5 = 2345,

For athree-dimensional port-array with dimensions[ 2] [ 3][ 4] , the port index i nd2 of the port at index [ 1] [ 2] [ 2]
iSind2=1*(3*4) + 2*4 + 2 = 22.

Tri Port | dLi st Type A value of type Tri Port | dLi st Type isalist of Tri Port 1 dType. This abstract typeis
used for initialization purposes after the invocation of a TTCN-3 test case.

532 Communication

Tri MessageType A value of type Tri MessageType is encoded test data that either isto be sent to
the SUT or has been received from the SUT. The order of bitsin avalue of type
TriMessagetype corresponds to the order of bits according to the encoding. If the
encoded message consists of the bits b0 .. b9, where b0 isthe first bit, then the
value of type triMessageType contains "b0 bl b2 b3 b4 b5 b6 b7 b8 b9" in this
order. If padding bits are needed then these are added to the right.

Tri Addr essType A value of type Tri Addr essType indicates a source or destination address within
the SUT. This abstract type can be used in TRI communication operationsand is
an open type, which is opaque to the TE.

Tri Addr essLi st Type A value of type Tri Addr essLi st Type isalist of Tri Addr essType. This abstract
typeis used for multicast communication in TRI.

Tri Si gnat ur el dType A value of type Tri Si gnat ur el dType isthe name of a procedure signature as
specified inthe TTCN-3 ATS. This abstract typeis used in procedure based TRI
communication operations.

Tri Par anet er Type A value of type Tri Par anet er Type includes an encoded parameter and a value of
Tri Par anet er Passi ngModeType to represent the passing mode specified for the
parameter inthe TTCN-3 ATS.

Tri Par anet er Passi nghbdeType A value of type Tri Par anet er Passi nghbdeType iS either in, inout, or out. This
abstract type is used in procedure based TRI communication operations and for
external function calls.

Tri Par anet er Li st Type A value of type Tri Par anet er Li st Type iSalist of Tri Par anet er Type. This
abstract typeis used in procedure based TRI communication operations and for
external function calls.

Tri Excepti onType A value of type Tri Except i onType isan encoded type and value of an exception
that either isto be sent to the SUT or has been received from the SUT. This
abstract type is used in procedure based TRI communication operations.
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5.3.3 Timer

Tri Ti mer | dType A value of type Tri Ti ner | dType specifies an identifier for atimer. This abstract
typeisrequired for al TRI timer operations.

Tri Ti mer Dur ati onType A value of type Tri Ti mer Dur at i onType Specifies the duration for atimer in
seconds.

5.34 Miscellaneous

Tri Test Casel dType A value of type Tri Test Casel dType isthe name of atest case as specified in the
TTCN-3 ATS.

Tri Functionl dType A value of type Tri Funct i onl dType isthe name of an external function as

specified inthe TTCN-3 ATS.

Tri St at usType A value of type Tri St at usType iseither TRI_OK or TRI_Error indicating the
success or failure of a TRI operation.

54 Operation descriptions

All operation definitions are defined using the Interface Definition Language (IDL). Concrete language mappings are
defined in clauses 6, 7 and 8.

For every TRI operation call al in, inout, and out parameters listed in the particular operation definition are mandatory.
The value of an in parameter is specified by the calling entity. Similarly, the value of an out parameter is specified by
the called entity. In the case of an inout parameter, avalue isfirst specified by the calling entity but may be replaced
with anew value by the called entity. Note that although TTCN-3 also usesin, inout, and out for signature definitions
the denotations used in TRI IDL specification are not related to those in a TTCN-3 specification.

Operation calls should use a reserved value to indicate the absence of parameters that are defined as optional in the
corresponding TRI parameter description. The reserved values for these types are defined in each language mapping
and will be subsequently referred to asthenul | value.

All functions in the interface are described using the following template:

F.n.m Operation Name calling entity — called entity
Signature IDL-Signature
In Parameters Description of data passed as parameters to the operation from the calling entity to the called entity

Out Parameters  |Description of data passed as parameters to the operation from the called entity to the calling entity

InOutParameters |Description of data passed as parameters to the operation from the calling entity to the called entity
and from the called entity back to the calling entity

Return Value Description of data returned from the operation to the calling entity
Constraints Description of any constraints that apply to calling the operation
Effect Behaviour required of the called entity before the operation may return
5.5 Communication interface operations

55.1 triSAReset (TE — SA)

Signature Tri StatusType tri SAReset ()

In Parameters n.a.

Out Parameters |n.a.

Return Value The return status of the tri SAReset operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation can be called by the TE at any time to reset the SA.

Effect The SA shall reset all communication means that it is maintaining, e.g. reset static connections to the

SUT, close dynamic connections to the SUT, discard any pending messages or procedure calls.
The t ri Reset SA operation returns TRI_OK in case the operation has been successfully performed,
TRI_Error otherwise.
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5.5.2 Connection handling operations
5.5.2.1 triExecuteTestCase (TE — SA)
Signature Tri StatusType tri Execut eTest Case(

in TriTestCasel dType testCaseld,
in TriPortldListType tsiPortlList)

In Parameters t est Casel d identifier of the test case that is going to be executed
tsi PortlList a list of test system interface ports defined for the test system
Out Parameters |n.a.

Return Value

The return status of the t r i Execut eTest Case operation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE immediately before the execution of any test case. The test case
that is going to be executed is indicated by the t est Casel d. t si Port Li st contains all ports that
have been declared in the definition of the system component for the test case, i.e. the TSI ports. If a
system component has not been explicitly defined for the test case in the TTCN-3 ATS then the

t si PortLi st contains all communication ports of the MTC test component. The ports in

tsi Port Li st are ordered as they appear in the respective TTCN-3 component declaration.

Effect The SA can set up any static connections to the SUT and initialize any communication means for
TSI ports.
The t ri Execut eTest Case operation returns TRI_OK in case the operation has been successfully
performed, TRI_Error otherwise.

5.5.2.2 triMap (TE — SA)

Signature Tri StatusType tri Map(in TriPortldType conpPortld,

in TriPortldType tsiPortld)

In Parameters conpPortld identifier of the test component port to be mapped
tsiPortld identifier of the test system interface port to be mapped
Out Parameters |n.a.

Return Value

The return status of the t r i Map operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 map operation.

Effect The SA can establish a dynamic connection to the SUT for the referenced TSI port.
The t ri Map operation returns TRI_Error in case a connection could not be established
successfully, TRI_OK otherwise. The operation should return TRI_OK in case no dynamic
connection needs to be established by the test system.

5.5.2.3 triMapParam (TE — SA)

Signature Tri StatusType tri MapParan(in Tri PortldType conmpPortld,

in TriPortldType tsiPortld,
in TriParaneterlListType paraniList)

In Parameters conpPortld identifier of the test component port to be mapped
tsiPortld identifier of the test system interface port to be mapped
par anLi st configuration parameter list

Out Parameters |n.a.

Return Value

The return status of the t r i MapPar amoperation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 map operation including parameters.

Effect

The SA can establish a dynamic connection to the SUT for the referenced TSI port.

The t ri MapPar amoperation returns TRI_Error in case a connection could not be established
successfully, TRI_OK otherwise. The operation should return TRI_OK in case no dynamic
connection needs to be established by the test system. The configuration parameter par anli st
can be used for setting connection establishment specific parameters.
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triunmap (TE — SA)

Signature

Tri StatusType tri Unnmap(in TriPortldType conpPortld,
in TriPortldType tsiPortld)

In Parameters  |conpPort ! d identifier of the test component port to be unmapped
tsiPortld identifier of the test system interface port to be unmapped
Out Parameters |n.a.

Return Value

The return status of the t r i Unmap operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes any TTCN-3 unmap operation.

Effect

The SA shall close a dynamic connection to the SUT for the referenced TSI port.

The t ri Unmap operation returns TRI_Error in case a connection could not be closed successfully or
no such connection has been established previously, TRI_OK otherwise. The operation should return
TRI_OK in case no dynamic connections have to be closed by the test system.

In case the TTCN-3 unmap operation contains a single parameter or al | port notation, the
triUnmap operation is called once for each affected pair of mapped ports (and might not be called at

all if there are no ports to unmap).

5.5.25

triunmapParam (TE — SA)

Signature

Tri StatusType tri UnmapParan({in TriPortl dType conpPortld,
in TriPortldType tsiPortld,
in TriParaneterlistType paraniist)

In Parameters  |conpPort!d identifier of the test component port to be unmapped
tsiPortld identifier of the test system interface port to be unmapped
par anli st configuration parameter list

Out Parameters |n.a.

Return Value

The return status of the t r i UnnapPar amoperation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes any TTCN-3 unmap operation including
parameters.

Effect

The SA shall close a dynamic connection to the SUT for the referenced TSI port.

The t ri UnmapPar amoperation returns TRI_Error in case a connection could not be closed
successfully or no such connection has been established previously, TRI_OK otherwise. The
operation should return TRI_OK in case no dynamic connections have to be established by the test
system. The configuration parameter par anLi st can be used for setting connection teardown
specific parameters.

In case the TTCN-3 unmap operation contains a single parameter, the triunmapParam operation is
called once for each existing mapping of the referenced system port. The inout parameter values
changed during a single call of the triUnmapParam operation are re-used in the subsequent
triunmapParam calls. The final value of the out parameters is the value obtained during the last
triUnmapParam call.

5.5.2.6

triEndTestCase (TE — SA)

Signature

Tri StatusType tri EndTest Case()

In Parameters

n.a.

Out Parameters

n.a.

Return Value

The return status of the t r i EndTest Case operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE immediately after the execution of any test case.

Effect

The SA can free resources, cease communication at system ports and to test components.
The t ri EndTest Case operation returns TRI_OK in case the operation has been successfully
performed, TRI_Error otherwise.
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55.3 Message based communication operations

5.53.1

triSend (TE — SA)

Signature

Tri StatusType tri Send(in Tri Component | dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in Tri MessageType sendMessage)

In Parameters

conmponent I d identifier of the sending test component

tsiPortld identifier of the test system interface port via which the message is sent to the SUT
Adaptor

SUTaddr ess (optional) destination address within the SUT

sendMessage the encoded message to be sent

Out Parameters

n.a.

Return Value

The return status of the t ri Send operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 unicast send operation on a component
port, which has been mapped to a TSI port. This operation is called by the TE for all TTCN-3 send
operations if no system component has been specified for a test case, i.e. only a MTC test component
is created for a test case.

The encoding of sendMessage has to be done in the TE prior to this TRI operation call.

Effect The SA can send the message to the SUT.
The t ri Send operation returns TRI_OK in case it has been completed successfully. Otherwise
TRI_Error shall be returned. Notice that the return value TRI_OK does not imply that the SUT has
received sendMessage.

5.5.3.2 triSendBC (TE — SA)

Signature Tri StatusType tri SendBC(i n Tri Conponent | dType conponent|d,

in TriPortldType tsiPortld,
in Tri MessageType sendMessage)

In Parameters

conmponent I d identifier of the sending test component

tsiPortld identifier of the test system interface port via which the message is sent to the SUT
Adaptor
sendMessage the encoded message to be sent
Out Parameters |n.a.

Return Value

The return status of the t ri SendBC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 broadcast send operation on a
component port, which has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 send operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

The encoding of sendMessage has to be done in the TE prior to this TRI operation call.

Effect

The SA can broadcast the message to the SUT.

The t ri SendBC operation returns TRI_OK in case it has been completed successfully. Otherwise
TRI_Error shall be returned. Notice that the return value TRI_OK does not imply that the SUT has
received sendMessage.
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triSendMC (TE — SA)

Signature

Tri StatusType tri SendMC(in Tri Conponent | dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddr esses,
in Tri MessageType sendMessage)

In Parameters  |conponent | d identifier of the sending test component
tsiPortld identifier of the test system interface port via which the message is sent to the
SUT Adaptor
SUTaddr esses destination addresses within the SUT
sendMessage the encoded message to be sent
Out Parameters |n.a.

Return Value

The return status of the t ri SendMC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 multicast send operation on a
component port, which has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 send operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

The encoding of sendMessage has to be done in the TE prior to this TRI operation call.

Effect The SA can multicast the message to the SUT.
The t ri SendMC operation returns TRI_OK in case it has been completed successfully. Otherwise
TRI_Error shall be returned. Notice that the return value TRI_OK does not imply that the SUT has
received sendMessage.

5534 triEnqueueMsg (SA — TE)

Signature void tri EnqueueMsg(in TriPortldType tsiPortld,

in Tri AddressType SUTaddress,
in TriConponent| dType conponent|d,
in Tri MessageType recei vedMessage)

In Parameters |tsi Portld identifier of the test system interface port via which the message is enqueued
by the SUT Adaptor
SUTaddr ess (optional) source address within the SUT
component | d identifier of the receiving test component
recei vedMessage the encoded received message
Out Parameters |n.a.
Return Value void

Constraints

This operation is called by the SA after it has received a message from the SUT. It can only be used
when tsiPortld has been either previously mapped to a port of componentld or has been referenced in
the previous triExecuteTestCase statement.

In the invocation of a t ri EnqueueMsg operation r ecei vedMessage shall contain an encoded
value.

Effect

This operation shall pass the message to the TE indicating the component componentld to which the
TSI port tsiPortld is mapped.
The decoding of receivedMessage has to be done in the TE.
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554 Procedure based communication operations

5.54.1

triCall (TE — SA)

Signature

Tri StatusType triCall (in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in TriSignaturel dType signatureld,
in TriParameterlListType paraneterlList)

In Parameters

conmponent | d identifier of the test component issuing the procedure call

tsiPortld identifier of the test system interface port via which the procedure call is sent
to the SUT Adaptor

SUTaddr ess (optional) destination address within the SUT

signatureld identifier of the signature of the procedure call

par amet er Li st a list of encoded parameters which are part of the indicated signature. The

parameters in par anmet er Li st are ordered as they appear in the TTCN-3
signature declaration

Out Parameters

n.a.

Return Value

The return status of the t ri Cal | operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 unicast call operation on a component
port, which has been mapped to a TSI port. This operation is called by the TE for all TTCN-3 call
operations if no system component has been specified for a test case, i.e. only a MTC test
component is created for a test case.

All in and inout procedure parameters contain encoded values.

The procedure parameters are the parameters specified in the TTCN-3 signature template. Their
encoding has to be done in the TE prior to this TRI operation call.

Effect

On invocation of this operation the SA can initiate the procedure call corresponding to the signature
identifier si gnat ur el d and the TSI portt si Port| d.

Thetri Cal | operation shall return without waiting for the return of the issued procedure call (see
note). This TRI operation returns TRI_OK on successful initiation of the procedure call, TRI_Error
otherwise. No error shall be indicated by the SA in case the value of any out parameter is non-null.
Notice that the return value of this TRI operation does not make any statement about the success or
failure of the procedure call.

Note that an optional timeout value, which can be specified in the TTCN-3 ATS for a call operation, is
not included inthe t ri Cal | operation signature. The TE is responsible to address this issue by
starting a timer for the TTCN-3 call operation in the PA with a separate TRI operation call,
ie.triStartTiner.

NOTE:  This might be achieved for example by spawning a new thread or process. This handling of this procedure call
is, however, dependent on implementation of the TE.
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triCallBC (TE — SA)

Signature

Tri StatusType tri CallBC(in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in TriSignaturel dType signatureld,
in TriParaneterlListType paraneterlList)

In Parameters

conmponent I d identifier of the test component issuing the procedure call

tsiPortld identifier of the test system interface port via which the procedure call is
sent to the SUT Adaptor

signatureld identifier of the signature of the procedure call

par amet er Li st a list of encoded parameters which are part of the indicated signature. The

parameters in par anmet er Li st are ordered as they appear in the TTCN-3
signature declaration

Out Parameters

n.a.

Return Value

The return status of the t ri Cal | BC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 broadcast call operation on a
component port, which has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 call operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

All in and inout procedure parameters contain encoded values.

The procedure parameters are the parameters specified in the TTCN-3 signature template. Their
encoding has to be done in the TE prior to this TRI operation call.

Effect

On invocation of this operation the SA can initiate and broadcast the procedure call corresponding to
the signature identifier si gnat ur el d and the TSI portt si Port | d.

The tri Cal | BC operation shall return without waiting for the return of the issued procedure call (see
note). This TRI operation returns TRI_OK on successful initiation of the procedure call, TRI_Error
otherwise. No error shall be indicated by the SA in case the value of any out parameter is non-null.
Notice that the return value of this TRI operation does not make any statement about the success or
failure of the procedure call.

Note that an optional timeout value, which can be specified in the TTCN-3 ATS for a call operation, is
not included in the t ri Cal | BC operation signature. The TE is responsible to address this issue by
starting a timer for the TTCN-3 call operation in the PA with a separate TRI operation call,
ie.triStartTiner.

NOTE:  This might be achieved for example by spawning a new thread or process. This handling of this procedure call
is, however, dependent on implementation of the TE.
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triCallMC (TE — SA)

Signature

Tri StatusType triCall MC(in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddr esses,
in TriSignaturel dType signatureld,
in TriParaneterlListType paraneterlList)

In Parameters

conmponent | d identifier of the test component issuing the procedure call

tsiPortld identifier of the test system interface port via which the procedure call is
sent to the SUT Adaptor

SUTaddr esses destination addresses within the SUT

signatureld identifier of the signature of the procedure call

par amet er Li st a list of encoded parameters which are part of the indicated signature. The

parameters in par anmet er Li st are ordered as they appear in the TTCN-3
signature declaration

Out Parameters

n.a.

Return Value

The return status of the t ri Cal | MC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 multicast call operation on a
component port, which has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 call operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

All in and inout procedure parameters contain encoded values.

The procedure parameters are the parameters specified in the TTCN-3 signature template. Their
encoding has to be done in the TE prior to this TRI operation call.

Effect

On invocation of this operation the SA can initiate and multicast the procedure call corresponding to
the signature identifier si gnat ur el d and the TSI portt si Port | d.

The tri Cal | MC operation shall return without waiting for the return of the issued procedure call (see
note). This TRI operation returns TRI_OK on successful initiation of the procedure call, TRI_Error
otherwise. No error shall be indicated by the SA in case the value of any out parameter is non-null.
Notice that the return value of this TRI operation does not make any statement about the success or
failure of the procedure call.

Note that an optional timeout value, which can be specified in the TTCN-3 ATS for a call operation, is
not included in the t ri Cal | MC operation signature. The TE is responsible to address this issue by
starting a timer for the TTCN-3 call operation in the PA with a separate TRI operation call,
ie.triStartTiner.

NOTE:  This might be achieved for example by spawning a new thread or process. This handling of this procedure call
is, however, dependent on implementation of the TE.
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triReply (TE — SA)

Signature

Tri StatusType tri Reply(in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddr ess,
in TriSignaturel dType signatureld,
in TriParaneterlistType paraneterlist,
in TriParameterType returnVal ue)

In Parameters

conmponent I d identifier of the replying test component

tsiPortld identifier of the test system interface port via which the reply is sent to the
SUT Adaptor

SUTaddr ess (optional) destination address within the SUT

signatureld identifier of the signature of the procedure call

par anet er Li st a list of encoded parameters which are part of the indicated signature. The

parameters in par anet er Li st are ordered as they appear in the TTCN-3
signature declaration
r et urnval ue (optional) encoded return value of the procedure call

Out Parameters

n.a.

Return Value

The return status of the t r i Repl y operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 unicast reply operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 reply operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

All out and inout procedure parameters and the return value contain encoded values.

The par anet er Li st contains procedure call parameters. These parameters are the parameters
specified in the TTCN-3 signature template. Their encoding has to be done in the TE prior to this TRI
operation call.

If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct value
nul | shall be passed for the return value.

Effect

On invocation of this operation the SA can issue the reply to a procedure call corresponding to the
signature identifier si gnat ur el d and the TSI portt si Port | d.

The t ri Repl y operation will return TRI_OK on successful execution of this operation, TRI_Error
otherwise. The SA shall indicate no error in case the value of any in parameter or an undefined return
value is different from null.
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triReplyBC (TE — SA)

Signature

Tri StatusType tri Repl yBC(in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in TriSignaturel dType signatureld,
in TriParaneterlistType paraneterlist,
in TriParaneterType returnVal ue)

In Parameters

conmponent | d identifier of the replying test component

tsiPortld identifier of the test system interface port via which the reply is sent to the
SUT Adaptor

signatureld identifier of the signature of the procedure call

par anmet er Li st a list of encoded parameters which are part of the indicated signature. The

parameters in par anet er Li st are ordered as they appear in the TTCN-3
signature declaration
r et urnval ue (optional) encoded return value of the procedure call

Out Parameters

n.a.

Return Value

The return status of the t r i Repl yBC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 broadcast reply operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 reply operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

All out and inout procedure parameters and the return value contain encoded values.

The par anet er Li st contains procedure call parameters. These parameters are the parameters
specified in the TTCN-3 signature template. Their encoding has to be done in the TE prior to this TRI
operation call.

If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct value
nul | shall be passed for the return value.

Effect

On invocation of this operation the SA can broadcast the reply to procedure calls corresponding to
the signature identifier si gnat ur el d and the TSI portt si Port | d.

The t ri Repl yBC operation will return TRI_OK on successful execution of this operation, TRI_Error
otherwise. The SA shall indicate no error in case the value of any in parameter or an undefined return
value is different from null.
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triReplyMC (TE — SA)

Signature

Tri StatusType tri Repl yMC(in Tri Conponent|dType conponentld,

in TriPortldType tsiPortld,

in Tri AddressLi st Type SUTaddr esses,

in TriSignaturel dType signatureld,

in TriParaneterlistType paraneterlist,
in TriParaneterType returnVal ue)

In Parameters

conmponent I d
tsiPortld

SUTaddr esses
signatureld
par anet er Li st

identifier of the replying test component

identifier of the test system interface port via which the reply is sent to the
SUT Adaptor

destination addresses within the SUT

identifier of the signature of the procedure call

a list of encoded parameters which are part of the indicated signature. The

parameters in par anet er Li st are ordered as they appear in the TTCN-3
signature declaration

r et urnVal ue (optional) encoded return value of the procedure call

Out Parameters

n.a.

Return Value

The return status of the t r i Repl yMC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 multicast reply operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 reply operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

All out and inout procedure parameters and the return value contain encoded values.

The par anet er Li st contains procedure call parameters. These parameters are the parameters
specified in the TTCN-3 signature template. Their encoding has to be done in the TE prior to this TRI
operation call.

If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct value
nul | shall be passed for the return value.

Effect On invocation of this operation the SA can multicast the reply to procedure calls corresponding to the
signature identifier si gnat ur el d and the TSI portt si Port | d.
The t ri Repl yMC operation will return TRI_OK on successful execution of this operation, TRI_Error
otherwise. The SA shall indicate no error in case the value of any in parameter or an undefined return
value is different from null.

5.54.7 triRaise (TE — SA)

Signature Tri StatusType tri Raise(in Tri Conponent!| dType conponentl|d,

in TriPortldType tsiPortld,

in Tri AddressType SUTaddress,

in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

In Parameters

conmponent | d identifier of the test component raising the exception

tsiPortld identifier of the test system interface port via which the exception is sent to
the SUT Adaptor
SUTaddr ess (optional) destination address within the SUT

signatureld identifier of the signature of the procedure call which the exception is
associated with

exc the encoded exception

Out Parameters

n.a.

Return Value

The return status of the t r i Rai se operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 unicast raise operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 raise operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

The encoding of the exception has to be done in the TE prior to this TRI operation call.

Effect

On invocation of this operation the SA can raise an exception to a procedure call corresponding to
the signature identifier si gnat ur el d and the TSI portt si Port|d.

The t ri Rai se operation returns TRI_OK on successful execution of the operation, TRI_Error
otherwise.
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triRaiseBC (TE — SA)

Signature

Tri StatusType tri Rai seBC(in Tri Conponent|dType conponentld,
in TriPortldType tsiPortld,
in TriSignaturel dType signatureld,
in Tri ExceptionType exc)

In Parameters

conmponent I d
tsiPortld

identifier of the test component raising the exception

identifier of the test system interface port via which the exception is sent to
the SUT Adaptor

identifier of the signature of the procedure call which the exception is
associated with

the encoded exception

signatureld

exc

Out Parameters

n.a.

Return Value

The return status of the t r i Rai seBC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 broadcast raise operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 raise operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

The encoding of the exception has to be done in the TE prior to this TRI operation call.

Effect On invocation of this operation the SA can raise and broadcast an exception to procedure calls
corresponding to the signature identifier si gnat ur el d and the TSI portt si Port | d.
The t ri Rai seBC operation returns TRI_OK on successful execution of the operation, TRI_Error
otherwise.

5549 triRaiseMC (TE — SA)

Signature Tri StatusType tri Rai seMC(in Tri Conponent|dType conponentld,

in TriPortldType tsiPortld,

in Tri AddressLi st Type SUTaddr esses,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

In Parameters

conmponent I d identifier of the test component raising the exception

tsiPortld identifier of the test system interface port via which the exception is sent to the
SUT Adaptor
SUTaddr esses destination addresses within the SUT

identifier of the signature of the procedure call which the exception is
associated with
the encoded exception

signatureld

exc

Out Parameters

n.a.

Return Value

The return status of the t r i Rai seMC operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 multicast raise operation on a
component port that has been mapped to a TSI port. This operation is called by the TE for all
TTCN-3 raise operations if no system component has been specified for a test case, i.e. only a MTC
test component is created for a test case.

The encoding of the exception has to be done in the TE prior to this TRI operation call.

Effect

On invocation of this operation the SA can raise and multicast an exception to a procedure calls
corresponding to the signature identifier si gnat ur el d and the TSI portt si Port 1 d.

The t ri Rai seMC operation returns TRI_OK on successful execution of the operation, TRI_Error
otherwise.
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triEnqueueCall (SA — TE)

Signature

void tri EnqueueCall (in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in Tri Conponent | dType conponent| d,

in TriSignaturel dType signatureld,

in TriParaneterlListType paraneterlList)

In Parameters

tsiPortld

SUTaddr ess
conponent |l d
signatureld
par anet er Li st

identifier of the test system interface port via which the procedure call is
enqueued by the SUT Adaptor

(optional) source address within the SUT

identifier of the receiving test component

identifier of the signature of the procedure call

a list of encoded parameters which are part of the indicated signature. The

parameters in par amet er Li st are ordered as they appear in the TTCN-3
signature declaration. Description of data passed as parameters to the
operation from the calling entity to the called entity

Out Parameters

n.a.

Return Value

void

Constraints

This operation can be called by the SA after it has received a procedure call from the SUT. It can
only be used when t si Port | d has been either previously mapped to a port of corponent | d or
referenced in the previous t ri Execut eTest Case statement.

In the invocation of a t ri EnqueueCal | operation all in and inout procedure parameters contain
encoded values.

Effect The TE can enqueue this procedure call with the signature identifier si gnat ur el d at the port of the
component conponent | d to which the TSI port t si Port | d is mapped. The decoding of procedure
parameters has to be done in the TE.

The TE shall indicate no error in case the value of any out parameter is different from null.
5.5.4.11 triEnqueueReply (SA — TE)

Signature voi d tri EnqueueRepl y(in TriPortldType tsiPortld,

in Tri AddressType SUTaddress,

in TriConponent| dType conponent|d,

in TriSignaturel dType signatureld,

in TriParaneterlistType paraneterlist,
in TriParaneterType returnVal ue)

In Parameters

tsiPortld identifier of the test system interface port via which the reply is enqueued by the
SUT Adaptor
SUTaddr ess (optional) source address within the SUT

identifier of the receiving test component

identifier of the signature of the procedure call

a list of encoded parameters which are part of the indicated signature. The
parameters in par anet er Li st are ordered as they appear in the TTCN-3
signature declaration

(optional) encoded return value of the procedure call

conponent | d
signatureld
par amet er Li st

ret urnval ue

Out Parameters

n.a.

Return Value

void

Constraints

This operation can be called by the SA after it has received a reply from the SUT. It can only be used
when t si Por t | d has been either previously mapped to a port of conponent | d or referenced in the
previous t ri Execut eTest Case statement.

In the invocation of at ri EnqueueRepl y operation all out and inout procedure parameters and the

return value contain encoded values.
If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct value
nul | shall be used for the return value.

Effect

The TE can enqueue this reply to the procedure call with the signature identifier si gnat ur el d at
the port of the component conponent | d to which the TSI portt si Port | d is mapped. The
decoding of the procedure parameters has to be done within the TE.

The TE shall indicate no error in case the value of any in parameter or an undefined return value is
different from null.
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5.5.4.12 triEnqueueException (SA — TE)
Signature voi d tri EnqueueException(in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in Tri Conponent| dType conponent| d,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

In Parameters

tsiPortld identifier for the test system interface port via which the exception is
enqueued by the SUT Adaptor
SUTaddr ess (optional) source address within the SUT

conponent I d
signatureld

identifier of the receiving test component
identifier of the signature of the procedure call which the exception
is associated with

exc the encoded exception
Out Parameters |n.a.
Return Value void

Constraints

This operation can be called by the SA after it has received a reply from the SUT. It can only be
used when t si Por t | d has been either previously mapped to a port of conrponent | d or
referenced in the previous t ri Execut eTest Case statement.

In the invocation of a t ri EnqueueExcept i on operation except i on shall contain an encoded
value.

Effect The TE can enqueue this exception for the procedure call with the signature identifier si gnat ur el d
at the port of the component conponent | d to which the TSI port t si Port | d is mapped.
The decoding of the exception has to be done within the TE.

555 Miscellaneous operations

5.5.5.1 triSUTActioninformal (TE — SA)

Signature Tri StatusType tri SUTActionlnformal (in string description)

In Parameters

descri pti on aninformal description of an action to be taken on the SUT

Out Parameters

n.a.

Return Value

The return status of the t ri SUTact i onl nf or mal operation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 SUT action operation, which only
contains a single character string literal as an argument.

Effect On invocation of this operation the SA shall initiate the described actions to be taken on the SUT,
e.g. turn on, initialize, or send a message to the SUT.
The tri SUTAct i onl nf or mal operation returns TRI_OK on successful execution of the operation,
TRI_Error otherwise. Notice that the return value of this TRI operation does not make any statement
about the success or failure of the actions to be taken on the SUT.

5.55.2 triSUTActionParam (TE — SA)

Signature Tri StatusType tri SUTActi onParan(in Tri ParaneterlListType paraneterlList)

In Parameters paranms encoded parameters of an action to be taken on the SUT

Out Parameters |n.a.

Return Value

The return status of the t r i SUTact i onPar amoperation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a TTCN-3 SUT action operation, which either
contains multiple arguments or a single argument that is not a character string literal.

Effect

On invocation of this operation the SA shall initiate the described actions to be taken on the SUT,
e.g. turn on, initialize, or send a message to the SUT.

The t ri SUTAct i onPar amoperation returns TRI_OK on successful execution of the operation,
TRI_Error otherwise. Notice that the return value of this TRI operation does not make any statement
about the success or failure of the actions to be taken on the SUT.
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Platform interface operations

5.6.1 triPAReset (TE — PA)
Signature Tri StatusType tri PAReset ()
In Parameters n.a.

Out Parameters |n.a.

Return Value

The return status of the t ri PAReset operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation can be called by the TE at any time to reset the PA.

Effect The PA shall reset all timing activities which it is currently performing, e.g. stop all running timers,
discard any pending timeouts of expired timers.
The t ri PAReset operation returns TRI_OK in case the operation has been performed successfully,
TRI_Error otherwise.

5.6.2  Timer operations

5.6.2.1 triStartTimer (TE — PA)

Signature Tri StatusType tri StartTiner(

in TriTimerldType tinerld,
in TriTinmerDurationType timerDuration)

In Parameters

tinmerld identifier of the timer instance
timerDuration duration of the timer in seconds
Out Parameters |n.a.

Return Value

The return status of the t ri St art Ti mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when a timer needs to be started.

Effect On invocation of this operation the PA shall start the indicated timer with the indicated duration. The
timer runs from the value zero (0.0) up to the maximum specified by timerDuration. Should the timer
indicated by ti ner | d already be running it is to be restarted. When the timer expires the PA will call
thetri Ti meout () operation with ti nerl d.

Thetri Start Ti mer operation returns TRI_OK if the timer has been started successfully, TRI_Error
otherwise.

5.6.2.2 triStopTimer (TE — PA)

Signature Tri StatusType tri StopTiner(in TriTinmerldType tinerld)

In Parameters timerld identifier of the timer instance

Out Parameters |n.a.

Return Value

The return status of the t ri St opTi mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when a timer is to be stopped.

Effect

On invocation of this operation the PA shall use the t i mer | d to stop the indicated timer instance.
The stopping of an inactive timer, i.e. a timer which has not been started or has already expired,
should have no effect.

Thetri St opTi mer operation returns TRI_OK if the operation has been performed successfully,
TRI_Error otherwise. Notice that stopping an inactive timer is a valid operation. In this case TRI_OK
shall be returned.
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triReadTimer (TE — PA)

Signature

Tri StatusType tri ReadTi mer (
in TriTimerldType tinerld,
out Tri Ti nmerDurationType el apsedTi ne)

In Parameters

tinmerld identifier of the timer instance

Out Parameters

el apsedTi e value of the time elapsed since the timer has been started in seconds

Return Value

The return status of the t ri ReadTi mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation may be called by the TE when a TTCN-3 read timer operation is to be executed on the
indicated timer.

Effect On invocation of this operation the PA shall use the t i mer | d to access the time that elapsed since
this timer was started. The return value el apsedTi nme shall be provided in seconds. The reading of
an inactive timer, i.e. a timer which has not been started or already expired, shall return an elapsed
time value of zero.
The tri ReadTi ner operation returns TRI_OK if the operation has been performed successfully,
TRI_Error otherwise.

5.6.24 triTimerRunning (TE — PA)

Signature Tri StatusType tri Ti merRunning(in Tri TinmerldType tinerld,

out bool ean runni ng)

In Parameters

tinmerld identifier of the timer instance

Out Parameters

runni ng status of the timer

Return Value

The return status of the t ri Ti ner Runni ng operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation may be called by the TE when a TTCN-3 running timer operation is to be executed on
the indicated timer.

Effect On invocation of this operation the PA shall use the t i mer | d to access the status of the timer. The
operation sets r unni ng to the boolean value t r ue if and only if the timer is currently running.
The t ri Ti mer Runni ng operation returns TRI_OK if the status of the timer has been successfully
determined, TRI_Error otherwise.

5.6.2.5 triTimeout (PA — TE)

Signature void triTinmeout(in TriTinerldType tinerld)

In Parameters tinmerld identifier of the timer instance

Out Parameters |n.a.

Return Value void

Constraints

This operation is called by the PA after a timer, which has previously been started using the
tri StartTi mer operation, has expired, i.e. it has reached its maximum duration value.

Effect

The timeout with the t i mer | d can be added to the timeout list in the TE. The implementation of this
operation in the TE has to be done in such a manner that it addresses the different TTCN-3
semantics for timers defined in ETSI ES 201 873-4 [3].
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5.6.3 Miscellaneous operations
5.6.3.1 triexternalFunction (TE — PA)
Signature Tri StatusType tri External Functi on(

in TriFunctionldType functionld,
i nout TriParaneterlistType paraneterlist,
out Tri Paraneter Type returnVal ue)

In Parameters

functionld identifier of the external function

Out Parameters

r et urnVal ue (optional) encoded return value

InOutParameters

a list of encoded parameters for the indicated function. The parameters in
par anet er Li st are ordered as they appear in the TTCN-3 function
declaration.

par anet er Li st

Return Value

The return status of the t ri Ext er nal Funct i on operation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints

This operation is called by the TE when it executes a function which is defined to be TTCN-3 external
(i.e. all non-external functions are implemented within the TE).

In the invocation of at r i Ext er nal Funct i on operation by the TE all in and inout function
parameters contain encoded values. No error shall be indicated by the PA in case the value of any
out parameter is non-null.

Effect

For each external function specified in the TTCN-3 ATS the PA shall implement the behaviour. On
invocation of this operation the PA shall invoke the function indicated by the identifier f uncti onl d.
It shall access the specified in and inout function parameters in par anet er Li st , evaluate the
external function using the values of these parameters, and compute values for inout and out
parameters in par anmet er Li st . The operation shall then return encoded values for all inout and out
function parameters and the encoded return value of the external function.

If no return type has been defined for this external function in the TTCN-3 ATS, the distinct value

nul | shall be used for the latter.

The tri Ext er nal Funct i on operation returns TRI_OK if the PA completes the evaluation of the
external function successfully, TRI_Error otherwise.

Note that whereas all other TRI operations are considered to be non-blocking, the

tri Ext er nal Funct i on operation is considered to be blocking. That means that the operation shall
not return before the indicated external function has been fully evaluated. External functions have to
be implemented carefully as they could cause deadlock of test component execution or even the
entire test system implementation.

5.6.3.2

triSelf (PA — TE)

Signature

Tri Conponent | d tri Sel f()

In Parameters

n.a.

Out Parameters

n.a.

Return Value

The component id of the calling component.

Constraints

This operation can be called by the PA during the execution of triExternalFunction.

Effect The TriComponentld identifying the component which issued the external function call is returned.
5.6.3.3 triRnd (PA — TE)
Signature Tri Message tri Rnd(in Tri Conponent| dType conponentld, in Tri Message seed)

In Parameters

conmponent | d identifier of the component for which to generate the random number

seed the encoded seed to be used for generation of the random number or null

Out Parameters

n.a.

Return Value

The encoded generated float random number.

Constraints

This operation is called by the PA to generate a random number in the context of an external
function.

Effect

A random number is generated in the scope of the component identified by the given componentid
using the given seed (if any) according to the specification of the predefined rnd function defined in
ETSI ES 201 873-1 [2].
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6 Java™ language mapping

6.1 Introduction

This clause introduces the TRI Java™ language mapping. For efficiency reasons a dedicated language mapping is
introduced instead of using the OMG IDL [4] to Java™ language [5].

The Java™ language mapping for the TTCN-3 Runtime Interface defines how the IDL definitions described in clause 5
are mapped to the Java™ language. The language mapping is independent of the used Java version as only basic Java™
language constructs are used.

6.2 Names and scopes

6.2.1 Names

Although there are no conflicts between identifiers used in the IDL definition and the Java™ language some naming
tranglation rules are applied to the IDL identifiers:

. Java parameter identifiers shall start with alower case letter, and subsequent part building the parameter
identifier start with a capital letter. For example the IDL parameter identifier SUTaddr ess mapsto
sut Addr ess in Java.

. Javainterfaces or classidentifiers are omitting the trailing Ty pe used in the IDL definition. For example the
IDL typeTri Port | dType mapstoTri Portl dinJava

The resulting mapping conforms to the standard Java coding conventions.

6.2.2 Scopes

The DL modulet ri | nt er f ace is mapped to the Java™ packageor g. et si . ttcn3.tri . All IDL type
declarations within this modul e are mapped to Java classes or interface declarations within this package.

6.3 Type mapping
6.3.1 Basic type mapping

6.3.1.0 IDL type mapping

Table 3 gives an overview on how the used basic IDL types are mapped to the Java types.

Table 3: Basic type mappings

IDL Type Java Type
bool ean org.etsi.ttcn.tri. Tri Bool ean
string java.lang. String

Other IDL basic types are not used within the IDL definition.
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6.3.1.1 Boolean

The IDL bool ean typeis mapped to theinterfaceor g. et si . ttcn. tri. Tri Bool ean, so that objects
implementing this interface can act as holder objects.

The following interface isdefined for or g. et si . ttcn. tri. Tri Bool ean:

/1 TriBool ean

package org.etsi.ttcn.tri;

public interface Tri Bool ean {
public void setBool eanVal ue(bool ean val ue);
publ i ¢ bool ean get Bool eanVal ue();

}
M ethods:

(] set Bool eanVal ue
Setsthis Tr i Bool ean to the boolean value val ue.

. get Bool eanVal ue
Returns the boolean val ue represented by this Tr i Bool ean.

6.3.1.2 String

TheIDL st ri ng typeismappedtothej ava. | ang. Stri ng class without range checking or bounds for characters
in the string. All possible strings defined in TTCN-3 can be convertedtoj ava. | ang. St ri ng.

6.3.2 Structured type mapping

6.3.2.0 Mapping rules

The TRI IDL description defines user-defined types as native types. In the Java™ language mapping, these types are
mapped to Javainterfaces. The interfaces define methods and attributes being available for objects implementing this
interface.

6.3.2.1 TriPortldType

Tri Port1dType ismapped to the following interface:

/1 TRl 1DL TriPortldType

package org.etsi.ttcn.tri;

public interface TriPortld {
public String getPortNanme();
public String getPort TypeNane();
public Tri Conponent|ld get Conponent () ;
public bool ean isArray();
public int getPortlndex();

}

M ethods:

(] get Por t Nanme
Returns the port name as defined in the TTCN-3 specification.

(] get Port TypeNanme
Returns the port type name as defined in the TTCN-3 specification.

° get Conponent
Returns the component identifier that thisTr i Por t | d belongs to as defined in the TTCN-3 specification.

. i SArray
Returnst r ue if this port is part of aport array, f al se otherwise.
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(] get Port | ndex
Returns the port index if this port is part of aport array starting at zero. If the port is not part of a port array,
then -1 isreturned.

6.3.2.2 TriPortldListType

Tri Port1dLi st Type is mapped to the following interface:

/1 TR DL TriPortldListType
package org.etsi.ttcn.tri;
public interface TriPortldList {
public int size();
publ i c bool ean isEnpty();
public java.util.Enunmeration getPortlds();
public TriPortld get(int index);

}
M ethods:
. si ze
Returns the number of portsin thislist.
. i SEnpty
Returnst r ue if thislist contains no ports.
. get Port | ds
Returnsan Enuner at i on over the portsin the list. The enumeration provides the portsin the same order as
they appear in thelist.
(] get
Returnsthe Tr i Por t | d at the specified position.
6.3.2.3 TriComponentldType

Tri Conmponent | dType is mapped to the following interface:

/1 TR DL Tri Conponent|dType
package org.etsi.ttcn.tri;
public interface Tri Conponentld {
public String get Conponentld();
public String get Conponent Name() ;
public String get Conponent TypeNane();
public TriPortldList getPortList();
publ i ¢ bool ean equal s(Tri Conmponent|d conponent);

}
M ethods:

(] get Conponent | d
Returns a representation of this unique component identifier.

. get Conponent Nare
Returns the component name as defined in the TTCN-3 specification. If no name is provided, an empty string
is returned.

. get Conponent TypeName
Returns the component type name as defined in the TTCN-3 specification.

. get Port Li st
Returns the component's port list as defined in the TTCN-3 specification.

. equal s

Comparesconponent withthisTri Conmponent | d for equality. Returnst r ue if and only if both
components have the same representation of this unique component identifier, f al se otherwise.
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6.3.2.4 TriComponentldListType

Tri Conponent | dLi st Type ismapped to the following interface:

/1 TR 1DL Tri Conponent|dLi st Type
package org.etsi.ttcn.tri;
public interface Tri Conponent|dLi st Type {
public int size();
publ i c bool ean isEnpty();
public java.util.Enuneration getConponents();
public Tri Conponentld get(int index);
public void clear();
public void add(Tri Componentld conp);

}
M ethods:
. si ze
Returns the number of componentsin thislist.
. i SEnpty
Returnst rue if thislist contains no components.
. get Component s
Returns an Enuner ati on over the componentsin the list. The enumeration provides the componentsin the
same order asthey appear in thelist.
. get
Returnsthe Tri Component | d at the specified position.
. cl ear
Removes all components from this Tri Conponent | dLi st .
. add
Adds conp to the end of this Tri Conponent | dLi st .
6.3.2.5 TriMessageType

Tri MessageType is mapped to the following interface:

/1 TR 1DL Tri MessageType
package org.etsi.ttcn.tri;
public interface Tri Message {
public byte[] getEncodedMessage();
public void set EncodedMessage(byte[] nessage);
public int getNumberOFBits();
public void setNunberOfBits(int anmount);
publ i c bool ean equal s(Tri Message nessage);

}
M ethods:

. get EncodedMessage
Returns the message encoded according the coding rules defined in the TTCN-3 specification.

. set EncodedMessage
Sets the encoded message representation of this Tri Message to message.

. get NumberOF Bit s
Returns the amount of bits of the message.

. set Number O Bits
Sets the amount of bitsin the message.

. equal s

Comparesnessage withthisTri Message for equality. Returnst r ue if and only if both messages have
the same encoded representation, f al se otherwise.
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6.3.2.6 TriAddressType

Tri Addr essType ismapped to the following interface:

/1 TRl 1DL Tri AddressType
package org.etsi.ttcn.tri;
public interface Tri Address {
public byte[] getEncodedAddress();
public void set EncodedAddr ess(byte[] address);
public int getNunmberOBits();
public void setNunmberOBits(int anount);
publ i c bool ean equal s(Tri Address address);

}
Methods:
. get EncodedAddr ess
Returns the encoded address.
. set EncodedAddr ess
Sets the encoded address of this Tri Addr ess t0 addr ess.
. get Number O Bits
Returns the amount of bits of the address.
. set NumberOFBits
Sets the amount of bitsin the address.
. equal s
Comparesaddr ess withthisTri Addr ess for equality. Returnst r ue if and only if both addresses have
the same encoded representation, f al se otherwise.
6.3.2.7 TriAddressListType

Tri Addr essLi st Type ismapped to the following interface:

/1 TR 1 DL Tri AddressLi st Type
package org.etsi.ttcn.tri;
public interface Tri AddressLi st Type {
public int size();
publ i c bool ean i sEnpty();
public java.util.Enunmeration get Addresses();
public Tri Address get(int index);
public void clear();
public void add(Tri Address addr);

}
M ethods:
. si ze
Returns the number of componentsin thislist.
. i sEnpty

Returnst rue if thislist contains no components.

. get Addr esses
Returns an Enuner at i on over the componentsin the list. The enumeration provides the addresses in the same
order asthey appear in thelist.

. get
Returnsthe Tri Address at the specified position.

(] cl ear
Removes all addresses from this Tri Addr essLi st .

(] add
Adds addr to the end of thisTri Addr essLi st .
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6.3.2.8 TriSignatureldType

Tri Si gnaturel dType ismapped to the following interface:

/1 TR DL TriSignaturel dType

package org.etsi.ttcn.tri;

public interface Tri Signatureld {
public String getSignatureNanme();
public void setSignatureName(String sigNane);
publ i ¢ bool ean equal s(Tri Signatureld sig);

}
Methods:
. get Si gnat ur eNane
Returns the signature identifier as defined in the TTCN-3 specification.
. set Si gnat ur eNane
Setsthe signature identifier of thisTri Si gnat urel d to si gNane.
. equal s
Comparessi g with thisTri Si gnat ur el d for equality. Returnst r ue if and only if both signatures have the
same signature identifier, f al se otherwise.
6.3.2.9 TriParameterType

Tri Par amet er Type ismapped to the following interface:

// TR DL TriParaneterType
package org.etsi.ttcn.tri;
public interface Tri Paraneter {
public String getParaneterNanme();
public void setParaneterName(String nane);
public int getNumberOFBits();
public void setNunberOBits(int anount);
public int getParaneterPassi ngvde();
public void setParanet er Passi ngvbde( Tri Par anet er Passi nghbde node) ;
public byte[] getEncodedParaneter();
public void set EncodedParaneter (byte[] paraneter);

}
M ethods:

(] get Par anet er Nane
Returns the parameter name as defined in the TTCN-3 specification.

. set Par anmet er Nane
Sets the name of this Tri Par anet er parameter to nane.

. get NumberOF Bit s
Returns the amount of bits of the parameter.

. set Number O Bits
Sets the amount of bitsin the parameter.

. get Par anet er Passi nghbde
Returns the parameter passing mode of this parameter.

. set Par anet er Passi nghbde
Sets the parameter mode of this Tri Par anet er parameter to node.

. get EncodedPar anet er

Returns the encoded parameter representation of this Tri Par anet er, or thenul |  object if the parameter
contains the distinct value nul | (see also clause 5.5.4).
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. set EncodedPar anet er
Sets the encoded parameter representation of this Tri Par anet er to par anet er . If the distinct value nul I shall
be set to indicate that this parameter holds no value, the Javanul I shall be passed as par anet er (See aso
clause 5.5.4).

6.3.2.10 TriParameterPassingModeType

Tri Par amet er Passi ngMbdeType ismapped to the following interface:

/1 TRl 1DL Tri Paramet er Passi nghodeType

package org.etsi.ttcn.tri;

public interface Tri ParaneterPassi nghvbde {
public final static int TRI_IN = 0;
public final static int TRl _I NOUT = 1;
public final static int TRI_OUT = 2;

}
M ethods:

e TRI_IN
Will be used to indicate that a Tri Par anet er isani n parameter.

e TR _INOUT
Will be used to indicate that aTri Par anet er iSani nout parameter.

e TR _OUT
Will be used to indicate that a Tri Par anet er iSanout parameter.

6.3.2.11 TriParameterListType

Tri Par amet er Li st Type is mapped to the following interface:

/1 TR IDL TriParaneterlListType
package org.etsi.ttcn.tri;
public interface Tri ParaneterlList {
public int size();
publ i c bool ean i sEnpty();
public java.util.Enumeration getParaneters();
public TriParanmeter get(int index);
public void clear();
public void add(Tri Paraneter paraneter);

}
M ethods:

. si ze
Returns the number of parametersin thislist.

. i sEnpty
Returnst rue if thislist contains no parameters.

o get Par aneters
Returns an Enurrer at i on over the parametersin the list. The enumeration provides the parameters in the same
order asthey appear inthe list.

. get
Returnsthe Tri Par anet er at the specified position.

. cl ear
Removes al parameters from this Tri Par anet er Li st .

[ add
Adds par anet er to the end of thisTri Par anet er Li st .
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6.3.2.12 TriExceptionType

Tri Excepti onType is mapped to the following interface:

/] TR DL TriExceptionType
package org.etsi.ttcn.tri;
public interface Tri Exception {
public byte[] getEncodedException();
public void set EncodedExcepti on(byte[] nessage);
public int getNunmberOBits();
public void setNunmberOBits(int anount);
publ i ¢ bool ean equal s(Tri Exception exc);

}
M ethods:

. get EncodedExcepti on
Returns the exception encoded according to the coding rules defined in the TTCN-3 specification.

. set EncodedExcepti on
Sets the encoded exception representation of this Tri Except i on to exc.

. get Number O Bits
Returns the amount of bits of the exception.

U set NunberOfBits
Sets the amount of bits in the exception.

. equal s
Comparesexc withthisTri Excepti on for equality. Returnst r ue if and only if both exceptions have the same
encoded representation, f al se otherwise.

6.3.2.13 TriTimerldType

Tri Ti mer | dType ismapped to the following interface:

/1 TR IDL TriTinerldType
package org.etsi.ttcn.tri;
public interface TriTinerld {
public String getTi mer Nane();
public bool ean equal s(Tri Tinmerld tinmner);

}
M ethods:

(] get Ti mer Nane
Returns the name of this timer identifier as defined in the TTCN-3 specification. In case of implicit timersthe
result is implementation dependent (see clause 4.1.2.4).

. equal s
Comparesti mer withthisTri Ti mer 1 d for equality. Returnst r ue if and only if both timersidentifiers
represent the same timer, f al se otherwise.

6.3.2.14 TriTimerDurationType

Tri Ti mer Dur at i onType is mapped to the following interface:

// TR IDL TriTinerDurationType
package org.etsi.ttcn.tri;
public interface Tri TinerDuration {
publ i c doubl e getDuration();
public void setDuration(double duration);
publ i c bool ean equal s(Tri Ti merDurati on duration);
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M ethods:

. get Duration
Returns the duration of atimer asdoubl e.

(] set Duration
Sets the duration of thisTri Ti ner Durati on todur ati on.

. equal s
Comparesdur at i on with thisTri Ti mer Dur at i on for equality. Returnst r ue if and only if both have the
same duration, f al se otherwise.

6.3.2.15 TriFunctionldType

Tri Functi onl dType ismapped to the following interface:

/1 TR DL TriFunctionldType
package org.etsi.ttcn.tri;
public interface Tri Functionld {
public String toString();
public String getFuncti onNane();
publ i ¢ bool ean equal s(Tri Functionld fun);

}
M ethods:

. toString
Returns the string representation of the function as defined in TTCN-3 specification.

. get Funct i onNane
Returns the function identifier as defined in the TTCN-3 specification.

. equal s
Comparesf un with thisTri Functi onl d for equality. Returnst r ue if and only if both functions have the same
function identifier, f al se otherwise.

6.3.2.16 TriTestCaseldType

Tri Test Casel dType ismapped to the following interface:

/1 TR DL Tri Test Casel dType
package org.etsi.ttcn.tri;
public interface Tri TestCaseld {
public String toString();
public String get Test CaseNane();
publ i c bool ean equal s(Tri Test Caseld tc);

}
M ethods:

. toString
Returns the string representation of the test case as defined in TTCN-3 specification.

. get Test CaseNane
Returns the test case identifier as defined in the TTCN-3 specification.

. equal s
Comparest c with thisTri Test Casel d for equality. Returnst r ue if and only if both test cases have the same
test case identifier, f al se otherwise.

6.3.2.17 TriActionTemplateType

The content of this clause is obsolete.
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6.3.2.18 TriStatusType

Tri St at usType ismapped to the following interface:

/1 TriStatusType

package org.etsi.ttcn.tri;

public interface Tri Status {
public final static int TRI_OK = 0;
public final static int TRI_ERROR = -1;
public String toString();
public int getStatus();
public void setStatus(int status);
publ i c bool ean equal s(Tri Status status);

}
M ethods:

. toString
Returns the string representation of the status.

(] get St atus
Returns the status of thisTri St at us.

(] set St at us
Setsthe status of thisTri St at us.

. equal s
Comparesst atus withthisTri st at us for equality. Returnst r ue if and only if they have the same status,
fal se otherwise.

6.4 Constants

Within this Java™ language mapping constants have been specified. All constants are defined publ i ¢ fi nal

st ati ¢ and are accessible from every object from every package. The constants defined within this clause are not
defined with the IDL clause (see clause 5 for more details). Instead they result from the specification of the TRI IDL
types marked as native.

The following constants can be used to determine the parameter passing mode of TTCN-3 parameters (see also
clause 6.3.2.8):

. org.etsi.tten.tri. TriParameterPassingMode. TRI_IN;
. org.etsi.tten.tri. TriParameterPassingMode. TRI_INOUT;
. org.etsi.tten.tri. TriParameterPassingMode. TRI_OUT.

The values of instances of these constants shall reflect the parameter passing mode defined in the TTCN-3 procedure
signatures.

For the distinct parameter value nul | , the encoded parameter value shall be set to Javanul | .
The following constants shall be used to indicate the local success of a method (see also clause 6.3.2.18):
. org.etsi.tten.tri. TriStatus. TRI_OK;

. org.etsi.tten.tri. TriStatus. TRI_ ERROR.
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6.5 Mapping of interfaces

6.5.0 Basic rules

The TRI IDL definition defines two interfaces, thet ri Conmruni cati on andthetri Pl at f or m interface. Asthe
operations are defined for different directions within thisinterface, i.e. some operations can only be called by the
TTCN-3 Executable (TE) on the System Adaptor (SA) while others can only be called by the SA onthe TE. Thisis
reflected by dividing the TRI IDL interfacesin two sub interfaces, each suffixed by the called entity.

Table 4: Sub Interfaces

Calling/Called TE SA PA
TE - Tri Comruni cati onSA |tri Pl at f or nPA
SA Tri Comruni cati onTE - -
PA Tri Pl at f or nTE - -

All methods defined in these interfaces should behave as defined in clause 5.

6.5.1 Out and InOut Parameter Passing Mode
Thefollowing IDL typesare used in out or i nout parameter passing mode:
e  TriParameter.
o  TriParameterList.
e  TriBoolean.
e  TriTimerDuration.

In casethey are used inout ori nout parameter passing mode objects of the respective class will be passed with the
method call. The called entity can then access methods to set the return val ues.

6.5.2 triCommunication - Interface

6.5.2.0 Introduction

Thetri Communi cati on interface is divided into two sub interfaces, thet ri Communi cat i onSA interface, defining calls
fromthe TE to the SA and thet ri Conmuni cat i onTE interface, defining calls from the SA to the TE.

6.5.2.1 triCommunicationSA

Thetri Comuni cat i onSA interface is mapped to the following interface:

/1 Tri Communi cation

/1 TE -> SA

package org.etsi.ttcn.tri;

public interface Tri Communi cationSA {
/] Reset Operation
/!l Ref: TRI-Definition 5.5.1
Tri Status tri SAReset ();

/1 Connection handling operations
// Ref: TRI-Definition 5.5.2.1
public TriStatus tri ExecuteTest Case(Tri Test Casel d
test Casel d, Tri PortldList tsiPorts);
/1l Ref: TRI-Definition 5.5.2.2
public TriStatus tri Map(Tri Portld conpPortld, TriPortld tsiPortld);
/1 Ref: TRI-Definition 5.5.2.3
public TriStatus tri MapParam(Tri Portld conmpPortld, TriPortld tsiPortld,
Tri Paramet er Li st paranLi st);
[/l Ref: TRI-Definition 5.5.2.4
public TriStatus tri Unmap(TriPortld conpPortld, TriPortld tsiPortld);
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/1 Ref: TRI-Definition 5.5.2.5

public TriStatus tri UnmapParan(Tri Portld conpPortld, TriPortld tsiPortld,
Tri Par anet er Li st paranLi st);

// Ref: TRI-Definition 5.5.2.6

public TriStatus tri EndTest Case();

/'l Message based communication operations

// Ref: TRI-Definition 5.5.3.1

public TriStatus tri Send(Tri Conponentld conmponentld, TriPortld tsiPortld,
Tri Addr ess sut Address, Tri Message sendMessage) ;

/1 Ref: TRI-Definition 5.5.3.2

public TriStatus tri SendBC(Tri Conponentld conponentld, TriPortld tsiPortld,
Tri Message sendMessage);

/1 Ref: TRI-Definition 5.5.3.3

public TriStatus tri SendMZ(Tri Conponentld conponentld, TriPortld tsiPortld,
Tri Addr essLi st sut Addresses, Tri Message sendMessage);

/'l Procedure based conmuni cati on operations
/1 Ref: TRI-Definition 5.5.4.1
public TriStatus triCall (Tri Conponentld conponentld,
TriPortld tsiPortld, TriAddress sutAddress,
Tri Signatureld signatureld, TriParaneterList paraneterList);
/1 Ref: TRI-Definition 5.5.4.2
public TriStatus tri CallBC(Tri Conponentl|d conponentld,
TriPortld tsiPortld,
Tri Signatureld signatureld, TriParaneterlList paraneterList);
/1 Ref: TRI-Definition 5.5.4.3
public TriStatus triCall M(Tri Conponentl|d conponentld,
TriPortld tsiPortld, TriAddressList sutAddresses,
Tri Signatureld signatureld, TriParaneterList paraneterlList);

/!l Ref: TRI-Definition 5.5.4.4

public TriStatus tri Reply(Tri Conponentld conponentld,
TriPortld tsiPortld, TriAddress sutAddress,
Tri Signatureld signatureld, TriParaneterlList paraneterlist,
Tri Paraneter returnVal ue);

/1 Ref: TRI-Definition 5.5.4.5

public TriStatus tri Repl yBC(Tri Conponentld conponent|d,
TriPortld tsiPortld,
Tri Signatureld signatureld, TriParaneterlList paraneterlList,
Tri Paranet er returnVal ue);

I/l Ref: TRI-Definition 5.5.4.6

public TriStatus tri Repl yMZ(Tri Conponentld conponent|d,
TriPortld tsiPortld, TriAddressList sutAddresses,
Tri Signatureld signatureld, TriParaneterList paraneterlist,
Tri Paranmet er returnVal ue);

/1l Ref: TRI-Definition 5.5.4.7
public TriStatus tri Rai se(Tri Conponentld conponentld, TriPortld tsiPortld,
Tri Addr ess sut Addr ess,
Tri Signatureld signatureld,
Tri Exception exc);
/!l Ref: TRI-Definition 5.5.4.8
public TriStatus tri Rai seBC(Tri Conponent!|d conponentld,
TriPortld tsiPortld,
Tri Signatureld signatureld,
Tri Exception exc);
/! Ref: TRI-Definition 5.5.4.9
public TriStatus tri Rai seMZ(Tri Conponentl|d conponentld, TriPortld tsiPortld,
Tri Addr essLi st sut Addr esses,
Tri Signatureld signatureld,
Tri Exception exc);

/'l M scel | aneous operations

/1l Ref: TRI-Definition 5.5.5.1

public TriStatus tri SutActionlnformal (String description);

/!l Ref: TRI-Definition 5.5.5.2

public TriStatus tri SutActionParan(Tri ParaneterlList paraneterlList);

6.5.2.2 triCommunicationTE

Thetri Comuni cati onTE interface is mapped to the following interface:
/1 Tri Communi cation

/Il SA -> TE
package org.etsi.ttcn.tri;
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public interface Tri Communi cationTE {
/'l Message based conmunication operations
/1 Ref: TRI-Definition 5.5.3.4
public void tri EnqueueMsg(Tri Portld tsiPortld,
Tri Addr ess sut Address, Tri Conponentld conponentld,
Tri Message recei vedMessage) ;

/'l Procedure based communi cation operations
/1 Ref: TRI-Definition 5.5.4.10
public void triEnqueueCall (TriPortld tsiPortld,
Tri Address sut Address, Tri Conponentld componentl|d,
Tri Signatureld signatureld, TriParaneterList parameterList );

/!l Ref: TRI-Definition 5.5.4.11

public void tri EnqueueRepl y(TriPortld tsiPortld, Tri Address sut Address,
Tri Conponent | d conponentld, TriSignatureld signatureld,
Tri Paramet er Li st paraneterList, TriParameter returnVal ue);

/1 Ref: TRI-Definition 5.5.4.12

public void tri EnqueueException(TriPortld tsiPortld,
Tri Address sut Address, Tri Conponentld conponentld,
Tri Signatureld signatureld, TriException exc);

/1 Error handling
/1 Ref: TRI-Definition 5.2.1
public void tri SAErrorReq (String nmessage);

6.5.3 triPlatform - Interface

6.5.3.0 Introduction

Thetri Pl atform interfaceisdivided in two sub interfaces, thetri Pl at f or nPA interface, defining callsfromthe TE
tothe PA and thetri Pl at f or nTE interface, defining calls from the PA to the TE.

6.5.3.1 TriPlatformPA

Thetri Pl at f or nPA interface is mapped to the following interface:

/1 TriPlatform

/1l TE -> PA

package org.etsi.ttcn.tri;

public interface Tri Pl atfornPA {
I/l Ref: TRI-Definition 5.6.1
public TriStatus tri PAReset ();

/1 Timer handling operations

// Ref: TRI-Definition 5.6.2.1

public TriStatus triStartTimer(TriTinmerld tinmerld,
Tri Ti merDuration timerDuration);

/1 Ref: TRI-Definition 5.6.2.2
public TriStatus tri StopTinmer(TriTinmerld tinmerld);

/1 Ref: TRI-Definition 5.6.2.3
public TriStatus tri ReadTimer(TriTimerld tinerld,
Tri Ti merDuration el apsedTi ne);

/1 Ref: TRI-Definition 5.6.2.4

public TriStatus tri TimerRunning(TriTimerld timerld,
Tri Bool ean running);

/'l M scel | aneous operations

/1 Ref: TRI-Definition 5.6.3.1

public TriStatus triExternal Function(Tri Functionld functionld,
Tri Par anet er Li st paraneterList, TriParanmeter returnVal ue);
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6.5.3.2 TriPlatformTE

Thetri Pl atfornTE interfaceis mapped to the following Javainterface:

/1 TriPlatform
/1 PA ->TE
package org.etsi.ttcn.tri;
public interface Tri Pl atfornTE {
/'l Ref: TRI-Definition 5.6.2.5
public void triTinmeout(TriTimerld timerld);

/1 Error handling
// Ref: TRI-Definition 5.2.2
public void tri PAErrorReq (String nessage);

/1 Ref: TRI-Definition 5.6.3.2
public Tri Conpnentld triSelf();

/1 Ref: TRI-Definition 5.6.3.3
public Tri Message tri Rnd(Tri Conponentld conponentld, TriMessage seed);

6.6 Optional parameters

Clause 5.4 defines that areserved value shall be used to indicate the absence of an optional parameter. For the Java
language mapping the Javanul | value shall be used to indicate the absence of an optional value. For exampleif in the
t ri Send operation the address parameter shall be omitted the operation invocation shall be:

tri Send(conponentld, tsiPortld, null, sendMessage).

6.7 TRI initialization

All methods are non-static, i.e. operations can only be called on objects. As the present document does not define
concrete implementation strategies of TE, SA and PA the mechanism how the TE, the SA, or the PA get to know the
handles on the respective objectsis out of scope of the present document.

Tool vendors shall provide methods to the developers of SA and PA to register the TE, SA and PA to their respective
communication partner.

7 ANSI C language mapping

7.1 Introduction

This clause defines the TRI ANSI-C language [6] mapping for the abstract data types specified in clause 5.3. For basic
IDL types, the mapping conformsto OMG recommendations.

7.2 Names and scopes

7.2.0 Naming rules

C parameter identifiers shall start with alower case letter, and subsequent part building the parameter identifier start
with acapital letter. For example the IDL parameter SUTaddr ess maps to sut Addr ess in C.

Abstract data type identifiersin C are omitting the trailing Type used in the IDL definition. For example the IDL type
Tri Port|dType mapsto Tri PortidinC.

Older C specifications have restricted the identifier uniqueness to the most significant 8 characters. Nevertheless, the
recent ANSI-C specifications have moved this limitation to the 31 most significant characters. Aside from thisissue, no
naming or scope conflicts have been identified in this mapping.
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7.2.1  Abstract type mapping

TRI ADT ANSI C Representation Notes and comments
Tri Addr ess Bi naryString
Tri Addr essLi st typedef struct Tri AddressList |See note 1.

Tri Addr ess** addr Li st;
long int |ength;

} Tri AddresslLi st;

Tri Conponent I d typedef struct Tri Conponentld |See note 2.

Bi naryString conplnst;

String conpNane;

Qual i fi edName conmpType;
} Tri Conponent | d;
Tri Conponent | dLi st typedef struct See note 3.
Tri Conmponent | dLi st
{

Tri Conponent | d** conpl dLi st ;
long int |ength;
} Tri Conponent | dLi st;

Tri Exception Bi naryString

Tri Functionld Qual i fi edNane

Tri Message Bi naryString

Tri Par anet er Li st typedef struct See note 4.
Tri Par amet er Li st
{

Tri Par anet er ** par Li st;
long int |ength;

} Tri ParaneterlList;

Tri Par anet er typedef struct Tri Paraneter

Bi naryString par;

Tri Par anet er Passi nghbde
node;
} TriParaneter;
Tri Par anmet er Passi nghvbde |t ypedef enum See note 5.

TR _IN = 0,

TRl _INOUT = 1,

TRI_QUT = 2

} Tri Par amet er Passi nghbde;

TriPortldLi st typedef struct TriPortldList See note 6.

TriPortld** portldList;
long int |ength;
} TriPortldList;
TriPortld typedef struct TriPortld See notes 7, 8 and 9.

Tri Conponent I d conpl nst;
char* port Nane;

long int portlndex;

Qual i fi edNanme port Type;

voi d* aux;
} TriPortld;
Tri Signatureld Qual i fi edNane
Tri St at us | ong int See note 10.

#define TRI_ERROR -1
#define TRI_OK 0

Tri Test Casel d Qual i fi edNane
Tri Ti mer Dur ati on Doubl e
TriTinerld Bi naryString See note 11.
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TRI ADT | ANSI C Representation | Notes and comments
NOTE 1: No special values mark the end of addr Li st[] . The | engt h field shall be used to traverse this
array properly.
NOTE 2: conpl nst is for component instance.
NOTE 3: No special values mark the end of conpl dLi st[]. The |l engt h field shall be used to traverse this
array properly.
NOTE 4: No special values mark the end of par Li st. The | engt h field shall be used to traverse this array
properly.
NOTE 5: The values of instances of this type shall reflect the parameter passing mode defined in the
corresponding TTCN-3 procedure signatures.
NOTE 6: No special values mark the end of port | dLi st[]. The | engt h field shall be used to traverse this
array properly.
NOTE 7: conpl nst is for component instance.
NOTE 8: For a singular (non-array) declaration, the por t | ndex value should be -1.
NOTE 9: The aux field is for future extensibility of TRI functionality.
NOTE 10: All negative values are reserved for future extension of TRI functionality.
NOTE 11: Pending ETSI statement on timer and snapshot semantics may influence future representation!
7.2.2  ANSI C type definitions
C ADT Type definition Notes and comments
Bi naryString typedef struct BinaryString See notes 1, 2 and 3.
{
unsi gned char* data;
long int bits;
voi d* aux;
} BinaryString;
Qual i fi edNane typedef struct QualifiedName See notes 4 and 5.
char* nodul eNane;
char* obj ect Nane;
voi d* aux;
} QualifiedNaneg;
NOTE 1: dat a is a non-null-terminated string.
NOTE 2: bi t s is the number of bits used in data. bits value -1 is used to denote omitted value.
NOTE 3: The aux field is for future extensibility of TRI functionality.
NOTE 4: The nodul eNane and obj ect Nane fields are the TTCN-3 identifiers literally.
NOTE 5: The aux field is for future extensibility of TRI functionality.
7.2.3 IDL type mapping
IDL type ANSI C Representation Notes and comments
Bool ean unsi gned char From OMG IDL to C++ mapping
String char* From OMG IDL to C++ mapping
7.2.4 TRI operation mapping
IDL Representation ANSI C Representation
Tri StatusType tri SAReset () Tri Status tri SAReset ()
Tri StatusType tri Execut eTest Case Tri Status tri Execut eTest Case
(in TriTest Casel dType test Caseld, (const Tri Test Casel d* test Caseld,
in TriPortldListType tsiPortlList) const TriPortldList* tsiPortlList)
Tri StatusType tri Map Tri Status tri Map
(in TriPortldType conpPortld, (const TriPortld* conpPortld,
in TriPortldType tsiPortld) const TriPortld* tsiPortld)
Tri StatusType tri MapParam Tri Status tri MapParam
(in TriPortldType conpPortld, (const TriPortld* conpPortld,
in TriPortldType tsiPortld, const TriPortld* tsiPortld,
in TriParaneterlListType paraniist) const Tri ParaneterlList* paraniist)
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Tri StatusType tri Unnmap
(in TriPortldType conpPortld,
in TriPortldType tsiPortld)

Tri Status tri Unmap
(const TriPortld* conpPortld,
const TriPortld* tsiPortld)

Tri StatusType tri UnmapPar am
(in TriPortldType conpPortld,
in TriPortldType tsiPortld,
in TriParaneterlListType paraniist)

Tri Status tri UnmapParam
(const TriPortld* conpPortld,
const TriPortld* tsiPortld,
const Tri ParaneterlList* paraniist)

Tri StatusType tri EndTest Case()

Tri Status tri EndTest Case()

Tri StatusType tri Send
(in Tri Conponent | dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in Tri MessageType sendMessage)

Tri Status tri Send

(const Tri Component | d* conponent|d,
const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Message* sendMessage)

Tri StatusType tri SendBC
(in Tri Conponent | dType conponent|d,
in TriPortldType tsiPortld,
in Tri MessageType sendMessage)

Tri Status tri SendBC

(const Tri Component | d* conponentld,
const TriPortld* tsiPortld,
const Tri Message* sendMessage)

Tri StatusType tri SendMC
(in Tri Conponent | dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddr esses,
in Tri MessageType sendMessage)

Tri Status tri SendMC

(const Tri Component | d* conponentld,
const TriPortld* tsiPortld,
const Tri AddressLi st* sut Addresses,
const Tri Message* sendMessage)

voi d tri EnqueueMsg
(in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in TriConponent| dType conponent|d,
in Tri MessageType recei vedMessage)

voi d tri EnqueueMsg

(const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Conponent| d* conponentld,
const Tri Message* recei vedMessage)

Tri StatusType triCall

TriStatus triCall

(in Tri Conponent | dType conponent|d, (const Tri Component | d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in Tri AddressType SUTaddress, const Tri Address* sut Address,

in TriSignaturel dType signatureld, const Tri Signatureld* signatureld,

in TriParaneterlistType paraneterlist) const Tri ParaneterlList* paraneterlList)
Tri StatusType triCall BC TriStatus triCallBC

(in Tri Conponent | dType conponent|d, (const Tri Component | d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in TriSignaturel dType signatureld, const Tri Signatureld* signatureld,

in TriParaneterlListType paraneterlList) const Tri ParaneterList* paraneterlList)
Tri StatusType triCall MC TriStatus triCall MC

(in TriConmponent | dType conponent|d, (const Tri Conponent|d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in Tri AddressLi st Type SUTaddr esses, const Tri AddressLi st* sut Addresses,

in TriSignaturel dType signatureld, const Tri Signaturel d* signatureld,

in TriParaneterlListType paraneterlList) const Tri ParaneterList* paraneterlList)
Tri StatusType triReply Tri Status tri Reply

(in TriConmponent| dType conponent|d, (const Tri Conponent | d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in Tri AddressType SUTaddress, const Tri Address* sut Address,

in TriSignaturel dType signatureld, const Tri Signaturel d* signatureld,

in TriParameterlListType paraneterlList, const Tri ParaneterList* paraneterlList,

in TriParaneterType returnVal ue) const Tri Paraneter* returnVal ue)
Tri StatusType tri Repl yBC TriStatus tri Repl yBC

(in Tri Conponent | dType conponent|d, (const Tri Conponent| d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in TriSignaturel dType signatureld, const Tri Signatureld* signatureld,

in TriParameterlListType paraneterlList, const Tri ParaneterList* paraneterlList,

in TriParaneterType returnVal ue) const Tri Paraneter* returnVal ue)
Tri StatusType tri Repl yMC TriStatus tri Repl yMC

(in Tri Conponent | dType conponentld, (const Tri Conponent| d* conponentld,

in TriPortldType tsiPortld, const TriPortld* tsiPortld,

in Tri AddressLi st Type SUTaddr esses, const Tri AddressLi st* sut Addresses,

in TriSignaturel dType signatureld, const Tri Signatureld* signatureld,

in TriParaneterlistType paraneterlist, const Tri ParaneterlList* paranmeterlList,

in TriParaneterType returnVal ue) const Tri Paraneter* returnVal ue)
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Tri StatusType tri Rai se
(in Tri Conponent | dType component|d,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

TriStatus tri Rai se
(const Tri Conmponent | d* conponent|d,
const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Signaturel d* signatureld,
const Tri Exception* exception)

Tri StatusType tri Rai seBC
(in Tri Conponent | dType component|d,
in TriPortldType tsiPortld,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

Tri Status tri Rai seBC
(const Tri Conmponent | d* conponent|d,
const TriPortld* tsiPortld,
const Tri Signaturel d* signatureld,
const Tri Exception* exception)

Tri StatusType tri Rai seMC
(in Tri Conponent | dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddr esses,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

Tri Status tri Rai seMC
(const Tri Conponent| d* conponentld,
const TriPortld* tsiPortld,
const Tri AddressLi st* sut Addresses,
const Tri Signaturel d* signatureld,
const Tri Exception* exception)

voi d tri EnqueueCal |
(in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in TriConponentld conponentld,
in TriSignaturel dType signatureld,
in TriParaneterlistType paraneterlist)

voi d tri EnqueueCal |
(const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Conponentl d* conponentld,
const Tri Signaturel d* signatureld,
const Tri ParaneterlList* paraneterlList)

voi d tri EnqueueReply
(in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in Tri Conponent| dType conponentld,
in TriSignaturel dType signatureld,
in TriParaneterlistType paraneterlist,
in TriParaneterType returnVal ue)

voi d tri EnqueueReply
(const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Conponent | d* conponentld,
const Tri Signatureld* signatureld,
const Tri ParaneterlList* paranmeterlList,
const Tri Paraneter* returnVal ue)

void tri EnqueueExcepti on
(in TriPortldType tsiPortld,
in Tri AddressType SUTaddress,
in Tri Conponent| dType conponentld,
in TriSignaturel dType signatureld,
in Tri Excepti onType exc)

voi d tri EnqueueException
(const TriPortld* tsiPortld,
const Tri Address* sut Address,
const Tri Conponent | d* conponentld,
const Tri Signatureld* signatureld,
const Tri Exception* exception)

Tri StatusType tri SUTActi onl nf or nal
(in string description)

Tri Status tri SUTActi onl nf or mal
(const char* description)

Tri StatusType tri SUTActi onParam
(in TriParameterlListType paraneterlList)

Tri Status tri SUTActi onParam
(const TriParaneterList* paraneterlList)

Tri Stat usType tri PAReset ()

Tri Status tri PAReset ()

Tri StatusType tri StartTi mer
(in TriTimerldType tinerld,
in TriTimerDurationType timerDuration)

Tri Status tri StartTi ner
(const TriTinmerld* tinerld,
Tri Ti merDuration tinerDuration)

Tri StatusType tri StopTi mer
(in TriTimerldType tinerld)

Tri Status tri StopTi nmer
(const TriTimerld* tinerld)

Tri StatusType tri ReadTi mer
(in TriTimerldType tinerld,
out Tri Ti merDurationType el apsedTi ne)

Tri Status tri ReadTi nmer
(const TriTimerld* timerld,
Tri Ti mer Durati on* el apsedTi ne)

Tri StatusType tri Ti mer Runni ng
(in TriTimerldType tinerld,
out bool ean runni ng)

Tri Status tri Ti mer Runni ng
(const TriTinmerld* tinerld,
unsi gned char* runni ng)

void tri Ti meout
(in TriTimerldType tinerld)

voi d tri Ti meout
(const TriTimerld* tinerld)

Tri StatusType tri External Function
(in TriFunctionldType functionld,
i nout Tri ParaneterlListType

par anet er Li st ,
out Tri Paranet er Type returnVal ue)

Tri Status tri External Function
(const Tri Functionld* functionld,
Tri ParaneterLi st* paraneterlist,
Tri Paramet er* returnVal ue)

Tri Conponentld tri Sel f()

Tri Conponentld tri Sel f()

Tri Message tri Rnd
(in TriComponentld self,
in Tri Message seed)

Tri Message tri Rnd
(const Tri Conmponent | d* conponent|d,
const Tri Message* seed)

void tri PAErrorReq(in string nessage)

voi d tri PAErrorReq(const char* nessage)

void tri SAErrorReq(in string nmessage)

voi d tri SAErrorReq(const char* nessage)
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7.3 Memory management

The content of this clause is obsolete.

8 C++ language mapping

8.1 Introduction

This clause introduces the TRI C++ language [ 7] mapping for the definitions given in clause 5.

8.2 Names and scopes

The namespace ORG_ETSI_TTCN3_TRI has been defined for the TRI C++ mapping, in order to avoid conflicts with
the different names used, for example, in the C mapping.

C++ classidentifiers are omitting the trailing "Type" at the end of the abstract definitions, e.g. the type TriMessageType
is mapped to TriMessage in C++.

8.3 Memory management

A genera policy for memory management is not defined in this mapping. However, parameters are passed as pointers
(or references) where possible, and a clone method has been added to the definition of every interface. The clone
method can be used by the receiving entity to make alocal copy where needed.

8.4 Void

8.5 Type mapping

8.5.0 Basic rules

This clause introduces the TRI C++ language mapping for the abstract types defined in clause 5.3. The following
concepts have been used:

o Pure classes have been used, following the concept of an interface.
. Basic data types have both set and get methods, so that they can be handled in a general way.

. The Standard Template Library (STL) has been used asit is a standardized way of using container classes, and
iterators, such aslists. All classes define the operator "<" for easy insertion in STL containers.

. C++ types have been encapsulated under abstract definitions, like Tfloat or Tinteger.

8.5.1 Encapsulated C++ types

The following types have been defined in order to keep the definitions of data types and operations as general as
possible:

o Boolean type definition: typedef bool Thoolean.

. Integer type definition: typedef long int Tinteger.
e  Sizetype definition: typedef unsigned long int Tsize.
. Float type definition: typedef double Tfloat.
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. Byte type definition: typedef unsigned char Thyte.
. String type definition: typedef std::string Tstring.

8.5.2 Abstract data types

8.5.2.1 QualifiedName

This class defines aqualified TTCN-3 identifier: moduleName and objectName. It is mapped to the following pure
virtual class:

class QualifiedNanme {
publi c:
~QualifiedName ();
const Tstring & get Modul eName () const = O;
voi d set Modul eNane (const Tstring &mMane) = O;
const Tstring & get hj ectName () const = O;
voi d set Obj ect Name (const Tstring &Nane) = O;
Tbool ean equal s (const QualifiedNane &gn) const = 0;
Qual i fiedName * cloneQualifiedName () const = O;
Thool ean operator< (const QualifiedName &gn) const = 0;

}
M ethods:
e ~QualifiedNane
Destructor.
e get Mbdul eNane
Gets the module name as string value.
e set Modul eNane
Set the module name from string parameter.
e get Obj ect Nane
Gets the object name as string value.
e set Obj ect Nane
Set the object name from string parameter.
. oper ator==
Returns true if both objects are equal.
e cloneQualifiedNane
Returns a copy of the QualifiedName.
. oper ator<
Operator < overload.
8.5.2.2 TriAddress

A value of type TriAddress indicates a source or destination address within the SUT. The TriAddress class contains a
C++ template: TAddress. It is mapped to the following pure virtual class:

class Tri Address {
public:
virtual ~TriAddress ();
virtual const Thyte *get EncodedDat a() const =0;
virtual void setEncodedData(const Thyte *str, Tsize bitLen)=0;
virtual Tsize getBitsDatalen()const=0;
virtual Tbool ean operator== (const Tri Address &add) const =0;
virtual TriAddress * cloneAddress () const =0;
virtual Tbool ean operator< (const Tri Address &add) const =0;

}
M ethods:

. ~Tri Addr ess
Destructor.
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get EncodedDat a
Gets the encoded address.

set EncodedDat a
Sets the encoded address.

get Bi t sDat aLen
Gets address length.

oper ator==
Returns true if both TriAddress objects are equal.

cl oneAddr ess
Returns a copy of the TriAddress.

oper ator<
Operator < overload.

85.23 TriAddressList

Thevalue of thistypeisalist of TriAddress elements. This abstract type is used for multicast communicationin TRI. It

is mapped to the following pure virtua class:

class Tri AddressList {

publi c:

virtual ~Tri AddressList ();

virtual Tsize size () const =0;

virtual Tbool ean isEnpty () const =0;

virtual const Tri Address & get (Tsize index) const =0;

virtual void clear ()=0;

virtual void add (const Tri Address &el en)=0;

virtual Tbool ean operator== (const Tri AddressLi st &addl) const =0;
virtual Tri AddressList * cloneAddressList () const =0;

virtual Tbool ean operator< (const Tri AddressList &addl) const =0;

}

M ethods:

~Tri Addr esslLi st
Destructor.

si ze
Returns the number of addressesin the list.

i SEnpty
Returnstrue if address list is empty.

get
Gets TriAddress element at specified position from the address list.

cl ear
Removes all TriAddress elements from the list.

add
Adds aTriAddress e ement to the list.

oper at or ==

Returns true if both TriAddressList objects are equal.

cl oneAddr essLi st

Returns a copy of the TriAddressList.

oper ator<
Operator < overload.
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8.5.24 TriComponentld

A value of type TriComponentld includes an identifier, a name and the component type. This abstract type is mainly
used to resolve TRI communication operations on TSI ports that have mappings to many test component ports. It is

mapped to the following pure virtual class:

cl ass

Tri Conmponent | d {

public:

Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi

}

rtual ~Tri Conponentld ();

rtual const QualifiedNane & get Conponent TypeNane () const =0;
rtual voi d set Conponent TypeNane (const QualifiedNane &t Nane)=0;
rtual const Tstring & get Conponent Nane () const =0;

rtual voi d set Conponent Nane (const Tstring &sNane) =0;

rtual const Tinteger & getConponentld () const =0;

rtual void setConponentld (const Tinteger & d)=0;

rtual Tbool ean operator== (const Tri Conponentld &cnp) const =0;
rtual Tri Conponentld * cloneConponentld () const =0;

rtual Tbool ean operator< (const Tri Conponentld &cnp) const =0;

M ethods:

~Tri Conponent | d
Destructor.

get Conponent TypeNane
Returns a const reference to the component type name.

set Conponent TypeNane
Set the component type name.

get Conponent Nane
Gets the component name.

set Conponent Nane
Set the component name.

get Conponent | d
Returns the component identifier.

set Conponent | d
Set the component identifier.

oper ator==
Returns true if both TriComponentld objects are equal.

cl oneConponent | d
Returns a copy of the TriComponentlid.

oper ator<
Operator < overload.

8.5.2.5 TriComponentldList

This abstract type defines alist of TriComponentld elements. It is mapped to the following pure virtual class:

cl ass

Tri Conponent | dLi st {

public:

Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi

rtual ~Tri ConponentldList ();

rtual Tsize size () const =0;

rtual Tbool ean i sEnpty () const =0;

rtual const Tri Conponentld & get (Tsize index)const=0;

rtual void clear ()=0;

rtual void add (const Tri Conponentld &conp)=0;

rtual Tbool ean operator== (const Tri Conponent|dLi st &cnpl) const =0;
rtual Tri ConponentldList * cl oneConponentldList () const =0;

rtual Tbool ean operator< (const Tri ConponentldList &npl) const =0;
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M ethods:

8.5.2.6

~Tri Conponent | dLi st
Destructor.

si ze
Returns the number of componentsin the list.

i SEnpty
Returnstrueif thislist contains no components.

get
Returns the component at the specified position.

cl ear
Removes all the components from thislist.

add
Adds a component to the end of thislist.

oper at or ==

Returnstrue if both TriComponentldList are equal .

cl oneConponent | dLi st
Returns a copy of the TriComponentldList.

oper ator<
Operator < overload.

TriException

Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

A value of type TriException is an encoded type and value of an exception that either isto be sent to the SUT or has
been received from the SUT. This abstract type is used in procedure based TRI communication operations. It is mapped
to the following pure virtua class:

class TriException {

public:
virtual ~TriException ();
virtual const Tbhyte *get Data()const=0;
virtual void setData(const Thyte *str, Tsize bitlLen)=0;
virtual Tsize getBitsDatalen()const=0;
virtual Tbool ean operator== (const Tri Exception &exc)const =0;
virtual TriException * cloneException () const =0;
virtual Tbool ean operator< (const Tri Exception &exc) const =0;
}
M ethods:
e ~Tri Exception
Destructor.
. get Dat a

Gets binary string data (array of characters).

set Dat a
Set the binary string data (array of characters).

get Bi t sDat aLen
Gets data length.

oper at or ==

Returns true if both TriException objects are equal.

cl oneExcepti on
Returns a copy of the TriException.

ETSI



61 Final draft ETSI ES 201 873-5 V4.9.1 (2022-02)

. oper ator<
Operator < overload.

85.2.7 TriFunctionld

A value of type TriFunctionld is the name of afunction as specified in the TTCN-3 ATS. It isaderived class from
QualifiedName, mapped to the following pure virtua class:

class TriFunctionld : public QualifiedNane {
public:
virtual ~TriFunctionld ();
virtual Tbool ean operator== (const Tri Functionld &fid) const =0;
virtual TriFunctionld * cloneFunctionld () const =0;
virtual Tbool ean operator< (const TriFunctionld & id) const =0;

}
M ethods:
e ~TriFunctionld
Destructor.
. oper ator==
Returns true if both TriFunctionld objects are equal.
e cloneFunctionld
Returns a copy of the TriFunctionld.
. oper ator<
Operator < overload.
8.5.2.8 TriMessage

A value of type TriMessage is encoded test data that either isto be sent to the SUT or has been received from the SUT.
It is mapped to following pure virtual class:

class Tri Message {
publi c:
virtual ~TriMessage ();
virtual const Tbhyte *get Data()const=0;
virtual void setData(const Thyte *str, Tsize bitlLen)=0;
virtual Tsize getBitsDatalen()const=0;
virtual Tbool ean operator== (const Tri Message &nsg) const =0;
virtual TriMessage * cloneMessage () const =0;
virtual Tbool ean operator< (const Tri Message &nsg) const =0;

}

Methods:
e ~Tri Message
Destructor.
. get Dat a

Gets binary string data (array of characters).

. set Dat a
Set the binary string data (array of characters).

. get Bi t sDat aLen
Gets data length.

e operator==
Returnstrue if both TriMessage objects are equal .

e cloneMessage
Returns a copy of the TriMessage.

e operator<
Operator < overload.
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TriParameter

A value of type TriParameter includes an encoded parameter and a value of TriParameterPassingM ode to represent the
passing mode specified for the parameter in the TTCN-3 ATS. It is mapped to the following pure virtual class:

class TriParaneter {

public:
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual

}
M ethods:

. ~Tri

~Tri Paraneter ();

const Tstring & getParaneterNanme () const =0;

voi d set ParaneterNane (const Tstring &nane)=0;

const Tri Paramet er Passi ngMbde & get Par anmet er Passi ngMbde () const =0;
voi d set Par anet er Passi nghbde (const Tri Par anmet er Passi ngMbde &nrode) =0;
const Thyte *get EncodedPar anet er () const =0;

voi d set EncodedPar anet er (const Thyte *str, Tsize bitLen)=0;

Tsi ze get BitsDat alLen() const =0;

Tbhool ean operator== (const Tri Paraneter &par) const =0;

Tri Paranmeter * cloneParaneter () const =0;

Thool ean operator< (const Tri Paraneter &par) const =0;

Par anet er
Destructor.

. get Par anet er Nane

Returns the parameter name as defined in the TTCN-3 specification.

. set Par anet er Nane

Set the parameter name.

e get Par anet er Passi nghvbde

Returns the parameter passing mode of this parameter.

e set Paranet er Passi nghvbde

Set the parameter passing mode.

e get EncodedPar anet er

Gets the encoded parameter.

. set EncodedPar anet er

Sets the encoded parameter.

e getBitsDatalen

Gets parameter length.

. oper at or ==

Returns true if both TriParameter objects are equal.

. cl onePar anet er

Returns a copy of the TriParameter.

e operator<

8.5.2.10

Operator < overload.

TriParameterList

A value of type TriParameterList isalist of TriParameterType. This abstract type is used in procedure based TRI
communication operations and for external function calls. It is mapped to the following pure virtual class:

class TriParaneterlList {

public:
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual
vi rtual

~Tri ParaneterList ();

Tsi ze size () const =0;

Tbool ean i seEnpty () const =0;

const TriParanmeter & get (Tsize index) const =0;

void clear ()=0;

void add (const Tri Paraneter &paraneter)=0;

Tbhool ean operator== (const Tri ParaneterlList &m) const =0;
Tri ParaneterList * cloneParaneterList () const =0;

Thool ean operator< (const Tri ParaneterList &m ) const =0;
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}
M ethods:
e ~TriParaneterlList
Destructor.
e size

Returns the number of parametersin thislist.

e isEnpty
Returns trueif thislist contains no parameters.
. get
Returns the TriParameter at the specified position.
e clear
Removes all parameters from this TriParameterList.
. add

Adds parameter to the end of this TriParameterList.

. oper at or ==

Returns true if both TriParameterList objects are equal.

e cloneParaneterlList
Returns a copy of the TriParameterList.

e operator<
Operator < overload.

8.5.2.11 TriParameterPassingMode

Defines the parameter passing mode. It is mapped to an enumeration:
typedef enum

I'N
aut
I NOUT 2

} Tri Par anet er Passi nghvbde;

0,
1,

8.5.2.12 TriPortld
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A value of type TriPortld includes a value of type TriComponentl dType to represent the component to which the port
belongs, a port index (if present), and the port name as specified inthe TTCN-3 ATS. The TriPortld type is mainly
required to pass information about the TSI and connectionsto the TSI from the TE to the SA. It is mapped to the

following pure virtual class:

class TriPortld {

public:
virtual ~TriPortld (void);
virtual const Tstring & getPortNane () const =0;
virtual void setPortNanme (const Tstring &pNane)=0;

virtual const Tri Conponentld & get Conponent () const =0;

virtual void setConponent (const Tri Conponentld &conp)=0;

virtual Tsize getPortlndex () const =0;
virtual void setPortlndex (Tsize index)=0;
virtual const QualifiedName & getPortType () const =0;

virtual void setPortType (const QualifiedName &pType)=0;

virtual Tboolean isArray () const =0;

virtual Tbool ean operator== (const TriPortld &rt) const =0;

virtual TriPortld * clonePortld () const =0;

virtual Tbool ean operator< (const TriPortld &prt) const =0;
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M ethods:

. ~TriPortld
Destructor.

e get Port Nane
Returns the port name.

. set Por t Nane
Set the port name.

e get Conponent
Returns the component identifier that this TRI port belongsto.

. set Conponent
Set the component identifier that this port belongs to.

. get Port | ndex
Getsthe port index (0..N). Returns -1 if it is not part of an array.

. set Port | ndex

Set the port index.

. get Port Type

Gets the port type.
. set Port Type

Set the port type.
e isArray

Returns trueif port is defined as part of an array.

. oper ator==
Returns true if both TriPortld objects are equal.

e clonePortlid
Returns a copy of the TriPortld.

. oper ator<
Operator < overload.

8.5.2.13 TriPortldList

The value of thistypeisalist of TriPortldType elements. It is mapped to the following pure virtual class:

class TriPortldList {
publi c:
virtual ~TriPortldList ();
virtual Tsize size () const =0;
virtual bool isEmpty () const =0;
virtual const TriPortld & get (Tsize index) const =0;
virtual void clear ()=0;
virtual void add (const TriPortld &el em =0;
virtual Tbool ean operator== (const TriPortldList &prtl) const =0;
virtual TriPortldList * clonePortldList () const =0;
virtual Tbool ean operator< (const TriPortldList &rtl) const =0;

}
M ethods:

. ~Tri PortldLi st
Destructor.

e size
Returns the number of portsin thislist.

. i SEnpty
Returnstrueif port list is empty.
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. get

Gets TriPortldType element at position index from the port list.
e clear

Removes all TriPortldType elements from the list.
. add

Adds a TriPortldType element to the list.

. oper ator==
Returns true if both TriPortldList objects are equal.

e clonePortldList
Returns a copy of the TriPortldList.

. oper ator<
Operator < overload.

8.5.2.14 TriSignatureld

A value of type TriSignaturel dType is the name of a procedure signature as specified inthe TTCN-3 ATS. Itisa
derived class from QualifiedName, mapped to the following pure virtual class:

class TriSignatureld : public QualifiedNane {
publi c:
virtual ~TriSignatureld ();
virtual Tbool ean operator== (const Tri Signatureld &sid) const =0;
virtual TriSignatureld * cloneSignatureld () const =0;
virtual Tbool ean operator< (const Tri Signatureld &sid) const =0;

}
M ethods:

e ~TriSignatureld
Destructor.

e operator==
Returnstrue if both TriSignatureld objects are equal.

e cloneSignatureld
Returns a copy of the TriSignaturel d.

e operator<
Operator < overload.

8.5.2.15 TriStatus

Defines TRI status as an enumeration:
typedef enum

TRI_OK = 0,
TRI_ERROR = -1
} Tri Status;

8.5.2.16 TriTestCaseld

A value of type TriTestCaseld is the name of atest case as specified inthe TTCN-3 ATS. It isaderived class from
QualifiedName, mapped to the following pure virtual class:

class TriTestCaseld : public QualifiedNane {
public:
virtual ~TriTestCaseld ();
virtual Tbool ean operator== (const Tri TestCaseld &tcid) const =0;
virtual TriTestCaseld * cloneTestCaseld () const =0;
virtual Tbool ean operator< (const Tri TestCaseld &t cid) const =0;
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M ethods:

. ~Tri Test Casel d
Destructor.

e operator==
Returnstrueif both TriTestCaseld objects are equal .

e cloneTest Casel d
Returns a copy of the TriTestCaseld.

e operator<
Operator < overload.

8.5.2.17 TriTimerDuration

A value of type TriTimerDuration specifies the duration for atimer in seconds. It is mapped to the following pure
virtual class:

class TriTinmerDuration {
public:
virtual ~TriTinerDuration ();
virtual Tfloat getDuration () const =0;
virtual void setDuration (Tfloat duration)=0;
virtual Tbool ean operator== (const Tri TinerDuration &ind) const =0;
virtual TriTinerDuration * cloneTinerDuration () const =0;
virtual Tbool ean operator< (const TriTinerDuration &ind) const =0;

}
M ethods:

. ~Tri Ti mer Dur ati on
Destructor.

] get Duration
Gets the timer duration time.

. set Dur ati on
Set the timer duration time from "duration" value.

e operator==
Returnstrue if both TriTimerDuration objects are equal .

e cloneTimerDuration
Returns a copy of the TriTimerDuration.

e operator<
Operator < overload.

8.5.2.18 TriTimerld

A value of type TriTimerld specifies an identifier for atimer. Thistype isrequired for all TRI timer operations. Itis
mapped to the following pure virtual class:

class TriTinmerld {
public:
virtual ~TriTinerld ();
virtual const Tstring & getTinerNane () const =0;
virtual void setTinerNane (const Tstring & Nane)=0;
virtual const Tinteger getTld() const =0;
virtual Tbool ean operator== (const TriTinerld & m d) const =0;
virtual TriTinerld * cloneTinerld () const =0;
virtual Tbool ean operator< (const TriTinerld & mid) const =0;
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M ethods:

. ~TriTimerld
Destructor.

. get Ti mer Nane
Returns the timer id name (string value).

. set Ti mer Nane
Sets the timer id name.

e getTld
Returns the timer identification as integer.

e operator==

Returnstrueif both TriTimerld objects are equal.

e cloneTinerld
Returns a copy of the TriTimerld.

. oper ator<
Operator < overload.

8.6 Mapping of interfaces

8.6.1 TriCommunicationSA
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Thisinterface consists of operations that are necessary to implement the communication of the TTCN-3 ETS with the

SUT. It is mapped to the following pure virtual class:

class Tri Comruni cati onSA {
public:

/] Destructor.

virtual ~Tri CommunicationSA ();
//To reset the System Adaptor
virtual TriStatus tri SAReset ()=0;

/1 To execute a test case.

virtual TriStatus tri ExecuteTestCase (const Tri TestCaseld *testCaseld, const Tri PortldLi st

*tsi PortList)=0;

//To establish a dynamic connection between two ports.
virtual TriStatus triMap (const TriPortld *conPortld,

const TriPortld *tsiPortld)=0;

/1 To establish a dynam c connection between two ports including configuration paraneters.
virtual TriStatus triMapParam (const TriPortld *conPortld, const TriPortld *tsiPortld,

const Tri ParaneterlList *paranilist)=0;

/1 To cl ose a dynam c connection to the SUT for the referenced TSI port.

virtual TriStatus triUnmap (const TriPortld *conPortld,

const TriPortld *tsiPortld)=0;

/1 To close a dynam c connection to the SUT for the referenced TSI port

/1including configuration paraneters.

virtual TriStatus triUnmapParam (const TriPortld *conPortld, const TriPortld *tsiPortld,

const Tri ParaneterlList *paraniist)=0;

//To end a test case.
virtual TriStatus tri EndTest Case ()=0;

/1 Send operation on a conmponent which has been nmapped to a TSI port.
virtual TriStatus triSend (const Tri Conponentld *conponentld, const TriPortld *tsiPortld, const
Tri Address *SUTaddress, const Tri Message *sendMessage) =0;

/1 Send (broadcast) operation on a conponent which has been napped to a TSI port.

virtual TriStatus triSendBC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,

const Tri Message *sendMessage) =0;
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/1Send (multicast) operation on a conponent which has been napped to a TSI port.
virtual TriStatus triSendMC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri AddressLi st *SUTaddresses, const Tri Message *sendMessage) =0;

//lnitiate the procedure call.

virtual TriStatus tricCall (const Tri Conponentld *conponentld, const TriPortld *tsiPortld, const
Tri Address *sut Address, const TriSignatureld *signatureld, const TriParaneterList

*par anet er Li st) =0;

//lnitiate and broadcast the procedure call.
virtual TriStatus triCallBC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const TriSignatureld *signatureld, const TriParaneterList *paraneterlList)=0;

//lnitiate and multicast the procedure call.

virtual TriStatus triCallMC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri AddressLi st *sut Addresses, const Tri Signatureld *signatureld, const Tri ParaneterlList
*par anet er Li st) =0;

//1ssue the reply to a procedure call.

virtual TriStatus triReply (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri Address *sut Address, const TriSignatureld *signatureld, const TriParaneterlList *
paraneterLi st, const TriParameter *returnVal ue)=0;

/] Broadcast the reply to a procedure call.

virtual TriStatus triReplyBC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri Signatureld *signatureld, const TriParaneterList *paraneterlList, const TriParaneter
*r et urnVal ue) =0;

/I Milticast the reply to a procedure call.

virtual TriStatus triReplyMC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri AddressLi st *sut Addresses, const Tri Signatureld *signatureld, const TriParaneterList
*paranet erLi st, const TriParaneter *returnVal ue)=0;

// Rai se an exception to a procedure call.
virtual TriStatus triRaise (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri Address *sut Address, const Tri Signatureld *signatureld, const Tri Exception *exc)=0;

// Rai se an broadcast an exception to a procedure call.
virtual TriStatus tri RaiseBC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri Signatureld *signatureld, const TriException *exc)=0;

//Raise an nulticast an exception to a procedure call.

virtual TriStatus triRaiseMC (const Tri Conponentld *conponentld, const TriPortld *tsiPortld,
const Tri AddressLi st *sut Addresses, const Tri Signatureld *signatureld, const Tri Exception
*exc) =0;

//lnitiate the described actions to be taken on the SUT.
virtual TriStatus triSUTactionlnformal (const Tstring *description)=0;

/llnitiate the described actions to be taken on the SUT with paraneters.
virtual TriStatus triSUTacti onParam (const Tri ParaneterList *paraneterlList)=0;

8.6.2 TriCommunicationTE

This interface consists of operations that are necessary to implement the communication of the SUT with the TTCN-3
ETS. It is mapped to the following pure virtual class:

class Tri Communi cati onTE {
publi c:

/] Destructor.
virtual ~Tri ConmunicationTE ();

//Called by SA after it has received a nessage fromthe SUT.
virtual void tri EnqueueMsg (const TriPortld *tsiPortld, const Tri Address *SUTaddress, const
Tri Conponent | d *conponent|d, const Tri Message *recei vedMessage) =0;

//Called by SA after it has received a procedure call fromthe SUT.

virtual void triEnqueueCall (const TriPortld *tsiPortld, const Tri Address *SUTaddress, const
Tri Component | d *conponentld, const Tri Signatureld *signatureld, const TriParaneterList

*par anet er Li st) =0;

//Called by SA after it has received a reply fromthe SUT.
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virtual void triEnqueueReply (const TriPortld *tsiPortld, const Tri Address *SUTaddress, const
Tri Conponent | d *conponentld, const TriSignatureld *signatureld, const TriParaneterlList
*par aneterLi st, const TriParaneter *returnVal ue)=0;

//Called by SA after it has received an exception fromthe SUT.

virtual void triEnqueueException (const TriPortld *tsiPortld, const Tri Address *SUTaddress,
const Tri Conmponent|d *conponentld, const TriSignatureld *signatureld, const Tri Exception
*exc) =0;

//Called by SA in unrecoverable error situations.
virtual void tri SAError (const Tstring &message) =0;

8.6.3 TriPlatformPA

Thisinterface consists of operations that are necessary to implement the communication of the TTCN-3 ETS with the
platform, in which the testcase is running. It is mapped to the following pure virtual class:

class TriPlatfornPA {
publi c:

/] Destructor.
virtual ~TriPlatfornmPA ();

//Reset all timng activities which It is currently perform ng.
virtual TriStatus triPAReset ()=0;

//Start the indicated tiner with the indicated duration.
virtual TriStatus triStartTiner (const TriTinerld *tinerld, const TriTinerDuration
*timerDuration)=0;

//Stop the indicated tiner.
virtual TriStatus triStopTiner (const TriTinerld *tinerld)=0;

//Use the timerld to access the tine that el apsed since this timer was started.
virtual TriStatus triReadTiner (const TriTinmerld *tinerld, TriTinmerDuration *el apsedTi ne) =0;

//Use the tinmerld to access the status of the tiner.
virtual TriStatus triTimerRunning (const TriTinerld *timerld, Tboolean * running)=0;

/I For each external function specified in the TTCN-3 ATS inpl enent the behaviour.
virtual TriStatus triExternal Function (const TriFunctionld *functionld, TriParaneterList
*par anmet erLi st, TriParaneter *returnVal ue)=0;

8.6.4 TriPlatformTE

Thisinterface consists of operations that are necessary to implement the communication of the platform, in which the
testcase is running, with the TTCN-3 ETS. It is mapped to the following pure virtual class:

class TriPlatfornlE {
public:

/] Destructor.
virtual ~TriPlatformTE ();

/I Notify the timeout of the tinmer.
virtual void triTineout (const TriTinerld *tinerld)=0;

//Called by PA in unrecoverable error situations.
virtual void triPAError (const Tstring &essage)=0;

//Called by PA inside external function
virtual TriConponentld *tri Self ()=0;

/| Gener at e random nunber .
virtual TriMessage* tri Rnd (const Tri Conponentld *conponentld, const Tri Message *seed)=0;
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9 C# language mapping

9.1 Introduction

The C# mapping for the TTCN-3 Runtime I nterface defines how the IDL definitions described in clause 5 are mapped
to C#[8].

9.2 Names and scopes

9.2.1 Names

Although there are no conflicts between identifiers used in the IDL definition and C# some naming translation rules are
applied to the IDL identifiers.

C# parameter identifiers shall start with alower case letter and subsequent part building the parameter identifier start
with a capital letter.

EXAMPLE 1: ThelIDL parameter identifier SUTaddr ess mapsto sut Addr ess in C#.

C# interfaces are omitting the trailing Type used in the IDL definition. In addition to that, the capital letter "1" is added
to the beginning of interface names.

EXAMPLE2: ThelDltypeTri Port | dType mapstol Tri Portl dinC#.

The resulting mapping conforms to the standard C# coding conventions.

9.2.2 Scopes

The IDL module trilnterface is mapped to the namespace Etsi. Ttcn3.Tri. All IDL type declarations within this module
are mapped to C# interface declarations within this namespace. The associated assembly fileis Etsi.Tten3.Tri.dll.

9.3 Null value mapping

Thedistinct value nul | specified inthe IDL definitionisequa tonul | in C#.

9.4 Type mapping
9.4.1 Basic type mapping

9.4.1.0 IDL type mapping

Table 5 gives an overview on how the used basic IDL types are mapped to the C# types.

Table 5: Basic type mappings

IDL Type C# TypelInterface
boolean Etsi.Ttcn3.Tri.ITriBoolean
string string

Other IDL basic types are not used within the IDL definition.
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94.1.1 Boolean

The IDL boolean type is mapped to the interface Etsi. Tten3.Tri.I TriBoolean, so that objects implementing this interface
can act as holder objects.

The following interface is defined for Etsi. Ttcn3.Tri.ltriBoolean:

public interface |TriBool ean {
bool Bool eanVal ue { get; set; }
}

Members:

. Bool eanVal ue
Gets or sets the boolean value associated with the object.

9.41.2 String

The IDL string type is mapped to the System.String class without range checking or bounds for charactersin the string.
All possible strings defined in TTCN-3 can be converted to System. String.

9.4.2 Structured type mapping

9.4.2.0 Mapping rules

The TRI IDL description defines user-defined types as native types. In the C# mapping, these types are mapped to C#
interfaces. The interfaces define methods and properties being available for classes implementing this interface.

9.4.2.1 IQualifiedName

| Qual i fi edName interface representsa TTCN-3 identifier. Although it is not specified in the TRI IDL description, it
is used as parent type of several other C# interfaces which are present in the IDL description. It is also common type of
TRI properties containing TTCN-3 type references. The interface is defined as follows:

public interface | QualifiedNane {
string Mdul eNane { get; }
string BaseNanme { get; }
bool Equal s(1 QualifiedNanme nane);

}

Members:

(] Modul eNane
Returns the name of the module where the identifier is defined.

° BaseName
Returns the name of the identifier.

. Equal s
Compares a qualified name with this| Qual i f i edNane for equality. Returnst r ue if and only if the
module and base name of both instances are equal, f al se otherwise.

9422 TriPortldType

Tri Port 1 dType ismapped to the following interface:

public interface |ITriPortld {
string PortName { get; }
| Tri Conponent | d Conponent { get; }
bool I|sArray { get; }
int Portlndex { get; }
I QualifiedNane PortTypeNane { get; }
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Members:

(] Por t Nanme
Returns the port name as defined in the TTCN-3 specification.

(] Port TypeNane
Returns the port type name as defined in the TTCN-3 specification.

L4 Conponent
Returns the component identifier that this| Tr i Por t | d belongsto as defined in the TTCN-3 specification.

. I sArray
Returnstrueif thisport is part of a port array, false otherwise.

. Por t | ndex
Returns the port index if this port is part of aport array starting at zero. If the port is not part of a port array,
then -1 isreturned.

9.4.2.3 TriPortldListType

Tri Port1dLi st Type is mapped to the following interface:

public interface | TriPortldList
System Col | ecti ons. | Enunerabl e {
int Size { get; }
bool |sEnpty { get; }
ITriPortld this[int index] { get; }

}
Members:
. Si ze
Returns the number of portsin thislist.
(] | sEmpty
Returnst r ue if thislist contains no ports.
(] get Enuner at or
Inherited from | Enuner abl e. Returns an enumerator for this object and allows to use thelist in aforeach
loop.
. I ndexi ng oper at or
Returnsal Tri Por t | d instance at the specified position. | ndexCQut Of RangeExcept i on isthrown if
theindex isless than zero or greater or equal to thelist size.
9424 TriComponentldType

TriComponentl dType is mapped to the following interface:

public interface |Tri Conponentld {
string Conponentld { get; }
string ConponentNane { get; }
| Qual i fi edNane Conponent TypeNane { get; }
bool Equal s( I Tri Conponentld conp);

}

Members:

. Conponent I d
Returns a representation of this unique component identifier.

(] Conponent Nane
Returns the component name as defined in the TTCN-3 specification. If no nameis provided, nul | is
returned.
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Conmponent TypeNane
Returns the component type name as defined in the TTCN-3 specification.

Equal s

Compares component with this Tri Conponent | d for equality. Returnst r ue if and only if both
components have the same representation of this unique component identifier, f al se otherwise.

TriComponentldListType

Tri Conmponent | dLi st Type is mapped to the following interface:

public interface |Tri Conponent!|dList: System Coll ections.|Enunerable {
int Size { get; }

bool IsEmpty { get; }
| Tri Conponentld this[int index] { get; }
void dear();

voi d Add( | Tri Conmponent|d conp);

}

Members:

Si ze
Returns the number of componentsin thislist.

| sEmpty
Returnst r ue if thislist contains no components.

get Enuner at or
Inherited from | Enuner abl e. Returns an enumerator for this object and allows to use thelist in aforeach

loop.

I ndexi ng oper at or
Returnsal Tri Conponent | d instance at the specified position. | ndexQut Of RangeExcepti on is
thrown if the index isless than zero or greater or equal to the list size.

C ear
Removes all components from thelist.

Add
Adds a component to the end of the list.

9.4.2.6 TriMessageType

Tri MessageType is mapped to the following interface:

public interface |Tri Message {
byte [] EncodedMessage { get; set; }

}

int

Number OFBits { get; }

voi d Set EncodedMessage(byte[] data, int nunberOBits);

bool

Equal s( 1 Tri Message nsgQ);

Members:

EncodedMessage

Gets or sets the message encoded according the coding rules defined in the TTCN-3 specification. In case the
message is set, the property assignment call produces the same result as calling the Set EncodedMessage
method with the second parameter equal to byte array length * 8.

Nunber Of Bi t s
Returns the amount of bits of the message.

Set EncodedMessage
Sets the encoded message representation of this Tr i Message to message. The number of bits hasto be less

orequa todat a. Length * 8.
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Equal s
Compares a message with this Tr i Message for equality. Returnst r ue if and only if both messages have

the same encoded representation, f al se otherwise.

TriAddressType

Tri Addr essType is mapped to the following interface:

public interface |Tri Address {
byte [] EncodedAddress { get; set; }

bool

Equal s( | Tri Address addr);

voi d Set EncodedAddress(byte[] data, int nunberOBits);
int NumberOFBits { get; }

}

M ethods:

9.4.2.8

EncodedAddr ess
Gets or sets the encoded address.

Equal s
Compares an address with this| Tr i Addr ess for equality. Returnst r ue if and only if both addresses have

the same encoded representation, f al se otherwise.

Set EncodedAddr ess
Sets the encoded address value of this| Tr i Addr ess together with the number of valid bits. The number of

bits shall belessor equal todat a. Length * 8.

Nunber O Bits
Returns the amount of bits of the encoded address.

TriAddressListType

Tri Addr essLi st Type is mapped to the following interface:

public interface |Tri AddressList: System Col |l ections.|Enunerable {

}

int Size { get; }

I'sEnpty { get; }

| Tri Address this[int index] { get; }
void Cear();
voi d Add(| Tri Address addr);

Members:

Si ze
Returns the number of addressesin thislist.

| SEnpty
Returnst r ue if thislist contains no addresses.

get Enuner at or
Inherited from | Enuner abl e. Returns an enumerator for this object and allows to use the list in aforeach

loop.

| ndexi ng oper at or
Returnsal Tri Addr ess instance at the specified position. | ndexQut Of RangeExcept i on isthrown if
theindex isless than zero or greater or equal to thelist size.

d ear
Removes all addresses from the list.

Add
Adds an address to the end of thelist.
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9.4.2.9 TriSignatureldType

Tri Si gnat ur el dType C# mapping isderived fromthe | Qual i fi edNane interface:

public interface |Tri Signatureld : |QualifiedNane {}

9.4.2.10 TriParameterPassingModeType

Tri Par amet er Passi ngMbdeType is mapped to the following enumeration:

publ i c enum Tri Par anet er Passi nghbde {

Triln = 0,
TrilnQut = 1,
TriQut =2

9.4.2.11 TriParameterType

Tri Par amet er Type is mapped to the following interface:

public interface |Tri Paraneter {
string ParaneterNanme { get; set; }
Tri Par anet er Passi ngMbde Par anet er Passi ngbde { get; set; }
byte [] EncodedParameter { get; set; }
voi d Set EncodedPar aneter (byte[] data, int nunmberOFBits);
int NunberOBits { get; }

}

Members:

(] Par anet er Nane
Getsor setsthe parameter name.

L Par anet er Passi nghvbde
Gets or sets the parameter passing mode of this parameter.

. EncodedPar anet er
Gets or sets the encoded representation of this TriParameter, or the nul | object if the parameter contains the
distinct value nul | (seeaso clause 5.5.4). Thenul | valueisused to indicate that this parameter holds no
value.

. Set EncodedPar anet er
Sets the encoded parameter value of this| Tr i Par anet er together with the number of valid bits. The
number of bits shall belessor equal todat a. Length * 8.

L Nunber Of Bi t s
Returns the amount of bits of the encoded parameter.

9.4.2.12 TriParameterListType

Tri Par amet er Li st Type is mapped to the following interface:

public interface | Tri ParaneterList: System Coll ections.|Enunerable {
int Size { get; }
bool IsEmpty { get; }
| Tri Paraneterld this[int index] { get; }
void dear();
voi d Add(I Tri Paraneter conp);
}

Members:

. Si ze
Returns the number of parametersin thislist.

(] | sEmpty
Returnst r ue if thislist contains no parameters.
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L4 get Enuner at or
Inherited from | Enuner abl e. Returns an enumerator for this object and allows to use thelist in aforeach
loop.

. I ndexi ng oper at or

Returnsal Tri Par anet er instance at the specified position. | ndexQut Of RangeExcept i on isthrown
if theindex islessthan zero or greater or equal to thelist size.

. C ear
Removes all parameters from thelist.

e Add
Adds a parameter to the end of thelist.

9.4.2.13 TriExceptionType

Tri Excepti onType is mapped to the following interface:

public interface |Tri Exception {
byte [] EncodedException { get; set; }
bool Equal s(|Tri Excepti on exception);
voi d Set EncodedException(byte[] data, int nunberOfBits);
int NumberOFBits { get; }

}
M ethods:

. EncodedExcepti on
Gets or sets the encoded exception.

. Equal s
Compares an exception with this| Tr i Except i on for equality. Returnst r ue if and only if both exceptions
have the same encoded representation, f al se otherwise.

. Set EncodedExcepti on
Sets the encoded exception value of this| Tr i Except i on together with the number of valid bits. The
number of bits shall belessor equal todat a. Length * 8.

. Nunber Of Bi t s
Returns the amount of bitsin the encoded exception.

9.4.2.14 TriTimerldType

Tri Ti mer | dType is mapped to the following interface:

public interface ITriTinerld {
string TinmerNanme { get; }
bool Equal s(ITriTinerld tinmer);

}

Members:

. Ti mer Namre
Returns the name of this timer identifier as defined in the TTCN-3 specification. In case of implicit timersthe
result is implementation dependent (see clause 4.1.2.4).

. Equal s
Comparestimer with this Tri Ti ner | d for equality. Returnst r ue if and only if both timersidentifiers
represent the same timer, f al se otherwise.
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9.4.2.15 TriTimerDurationType

Tri Ti mer Dur at i onType is mapped to the following interface:
public interface |TriTinmerDuration {

doubl e Duration { get; set; }

bool Equal s(ITri Ti merDuration duration);

}

Members:

. Dur ati on
Gets or setsthe duration of atimer.

. Equal s
Compares duration with this Tr i Ti mer Dur at i on for equality. Returnst r ue if and only if both have the
same duration, f al se otherwise.

9.4.2.16 TriFunctionldType

Tri Functi onl dType C# mapping is derived from the | Qual i fi edNane interface:

public interface |Tri Functionld : |QualifiedNane {}

9.4.2.17 TriTestCaseldType

Tri Test Casel dType C# mapping isderived from thel Qual i f i edNane interface:

public interface I Tri TestCaseld : |QualifiedName {}

9.4.2.18 TriStatusType

Tri St at usType ismapped to the following enumeration:

public enum Tri Status {
Trik = 0,
TriError = -1

9.5 Mapping of interfaces

9.5.0

The TRI IDL definition defines two interfaces, the triCommunication and the triPlatform interface. As the operations
are defined for different directions within this interface, i.e. some operations can only be called by the TTCN-3
Executable (TE) on the System Adaptor (SA) while others can only be called by the SA on the TE. Thisisreflected by
dividing the TRI IDL interfaces in two sub interfaces, each suffixed by the called entity.

Basic rules

Table 6: TRI sub-interfaces

Calling/Called TE SA PA

TE

ITriCommunicationSA

ITriPlatformPA

SA

ITriCommunicationTE

PA

ITriPlatformTE

All methods defined in these interfaces should behave as defined in clause 5.
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9.5.1 Out and inout parameter passing mode
The following C# interfaces are used in out or inout parameter passing mode:
o | TriParameter
J I TriParameterList
o I TriBoolean
J ITriTimerDuration

In case they are used in out or inout parameter passing mode, instances of the respective interfaces will be passed with
the method call. The called entity can then access methods and properties of the passed instances to set the return
values.

95.2 triCommunication interface

9520 Introduction

Thet ri Comruni cati on interfaceisdivided into two C# sub-interfaces, thel Tr i Conmruni cat i onSA interface,
defining calls from the TE to the SA and thel Tri Communi cat i onTE interface, defining calls from the SA to the
TE.

9521 ITriCommunicationSA

Thel Tri Conmuni cat i onSA interfaceis defined as follows:

public interface |Tri Communi cationSA {

/] Reset operation

/1 Ref: TRI-Definition clause 5.5.1

Tri Status Tri SAReset ();

/1 Connection handling operations

/l Ref: TRI-Definition clause 5.5.2.1

tri Status Tri Execut eTest Case(i Tri Test Casel d test Casel d,
I Tri PortldLi st portldList);

/1 Ref: TRI-Definition clause 5.5.2.2

TriStatus Tri Map(l TriPortld compPortld, ITriPortld tsiPortld);

/1l Ref: TRI-Definition clause 5.5.2.3

Tri Status Tri Mapparam(| Tri Portld conpPortld, |TriPortld tsiPortld,
| Tri Paranet erLi st parantiist);

/1 Ref: TRI-Definition clause 5.5.2.4

Tri Status Tri Unmap(l Tri Portld conmpPortld, ITriPortld tsiPortld);

/1l Ref: TRI-Definition clause 5.5.2.5

Tri Status Tri Unmapparan(| Tri Portld conmpPortld, ITriPortld tsiPortld,
| Tri Par anet er Li st paranili st);

/1l Ref: TRI-Definition clause 5.5.2.6

Tri Status Tri EndTest Case();

/'l Message based communi cation operations

/!l Ref: TRI-Definition clause 5.5.3.1

Tri Status Tri Send(| Tri Conponent|d conponentld, |TriPortld tsiPortld,
| Tri Address address, |Tri Message sent Message);

/1l Ref: TRI-Definition clause 5.5.3.2

Tri Status Tri SendBC(| Tri Conmponent|d conponentld, |TriPortld tsiPortld,
| Tri Message sent Message);

/'l Ref: TRI-Definition clause 5.5.3.3

Tri Status Tri SendMC(I Tri Conponent | d conponentld, |TriPortld tsiPortld,
| Tri Addr essLi st addresses, |Tri Message sent Message);

/'l Procedure based conmunication operations

/] Ref: TRI-Definition clause 5.5.4.1

Tri Status TriCall (I Tri Conmponentld conponentld, ITriPortld tsiPortld,
| Tri Address sut Address, |Tri Signatureld signatureld,
| Tri Par anet er Li st paraneterlList);

/] Ref: TRI-Definition clause 5.5.4.2

Tri Status TriCall BC(I Tri Conponent|d conponentld, |TriPortld tsiPortld,
| Tri Signatureld signatureld, |TriParaneterList paraneterlList);

/] Ref: TRI-Definition clause 5.5.4.3

TriStatus TriCall MC(I Tri Conponent|d conponentld, |TriPortld tsiPortld,
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| Tri Addr essLi st sut Addresses, | Tri Signatureld signatureld,
| Tri Par anet er Li st paraneterlList);

/'l Ref: TRI-Definition clause 5.5.4.4

Tri Status Tri Reply(I Tri Conponent!|d conponentld, |TriPortld tsiPortld,
| Tri Address sut Address, |Tri Signatureld signatureld,
| Tri Par anmet er Li st paraneterlList, |TriParanmeter returnVal ue);

/1 Ref: TRI-Definition clause 5.5.4.5

Tri Status Tri Repl yBC(I| Tri Conponent|d conponentld, |TriPortld tsiPortld,
| Tri Signatureld signatureld, |TriParaneterlList paraneterlist,
| Tri Par amet er returnVal ue);

// Ref: TRI-Definition clause 5.5.4.6

Tri Status Tri Repl yMC(| Tri Conponent | d conponentld, | TriPortld tsiPortld,
| Tri Addr essLi st sut Addresses, | Tri Signatureld signatureld,
| Tri Par amet er Li st paraneterlList, |TriParanmeter returnValue);

/1 Ref: TRI-Definition clause 5.5.4.7

Tri Status Tri Rai se(lTri Conponentld conponentld, |TriPortld tsiPortld,
| Tri Address sut Address, |Tri Signatureld signatureld,
| Tri Exception exc);

/] Ref: TRI-Definition clause 5.5.4.8

Tri Status Tri Rai seBC(I Tri Conponent|d conponentld, |TriPortld tsiPortld,
I Tri Signatureld signatureld, |TriException exc);

/'l Ref: TRI-Definition clause 5.5.4.9

Tri Status Tri Rai seMC(I Tri Component | d conponentld, |TriPortld tsiPortld,
| Tri Addr essLi st sut Addresses, | Tri Signatureld signatureld,
| Tri Exception exc);

/'l M scel | aneous operations

/1 Ref: TRI-Definition clause 5.5.5.1

Tri Status Tri SutActionlnformal (string description);

/1 M scel | aneous operations

/'l Ref: TRI-Definition clause 5.5.5.2

Tri Status Tri Sut Acti onParan(| Tri Par anet er Li st paraneterlList);

9522 ITriCommunicationTE

Thel Tri Conmuni cat i onTE interfaceis defined as follows:

public interface |Tri Communi cationTE {
/1 Message based conmunication operations
/1 Ref: TRI-Definition clause 5.5.3.4
voi d EnqueueMessage(| TriPortld tsiPortld, |TriAddress sut Address,
| Tri Conponent | d conponentld, |TriMessage nsg);

/'l Procedure based conmunication operations
/1 Ref: TRI-Definition clause 5.5.4.10
voi d EnqueueCal | (I Tri Portld tsiPortld, |TriAddress sut Address,
| Tri Conponent | d conponentld, |TriSignatureld signatureld,
| Tri Paranet erLi st paraneterlList);
/1 Ref: TRI-Definition clause 5.5.4.10
voi d EnqueueRepl y(ITriPortld tsiPortld, |TriAddress sut Address,
| Tri Conponent | d conponentld, |TriSignatureld signatureld,
| Tri ParaneterLi st paraneterList, |TriParaneter returnVal ue);
/1 Ref: TRI-Definition clause 5.5.4.11
voi d EnqueueException(lTriPortld tsiPortld, |TriAddress sutAddress,
| Tri Conponent |l d conponentld, |TriSignatureld signatureld,
| Tri Exception exc);
/1 Ref: TRl Definition clause 5.2.1
voi d Tri SAErrorReq(string nessage);
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9523 ITriPlatformPA

Thel Tri Pl at f or mPA interface is defined as follows:

public interface |TriPlatfornPA {
/1 Ref: TRI-Definition clause 5.6.1
Tri Status Tri PAReset ();

/1 Timer handling operations
/] Ref: TRI-Definition clause 5.6.2.1
TriStatus TriStartTimer(ITriTimerld timerld, |TriTimerDuration duration);
/1 Ref: TRI-Definition clause 5.6.2.2
TriStatus Tri StopTimer(ITriTinmerld tinmerld);
/] Ref: TRI-Definition clause 5.6.2.3
TriStatus TriReadtimer(ITriTimerld timerld,
| Tri Ti mer Dur ati on el apsedTi ne) ;
/1 Ref: TRI-Definition clause 5.6.2.4
TriStatus TriTinerrunning(lTri Timerld tinmerld, |TriBoolean running);

/'l M scel | aneous operations
/1 Ref: TRI-Definition clause 5.6.3.1
Tri Status Tri External Function(ltri Functionld functionld,
| Tri paranet erLi st paraneterlList, |TriParaneter returnValue);

9524 ITriPlatformTE

Thel Tri Pl at f or mMTE interface is defined as follows:

public interface |TriPlatfornTE {
/] Ref: TRI-Definition clause 5.6.2.5
void TriTinmeout (I TriTinerld tinerld);
/1 Ref: TRl Definition clause 5.2.2
voi d Tri PAErrorReq(string nessage);
/1 Ref: TRl Definition clause 5.6.3.2
| Tri ConponentId Tri Sel f();
/1 Ref: TR Definition clause 5.6.3.3
| Tri Message Tri Rnd(| Tri Conponent|d conmponentld, |Tri Message seed);

9.6 Optional parameters

Clause 5.4 defines that areserved value shall be used to indicate the absence of an optional parameter. For the C#
language mapping the distinct value nul | shall be used to indicate the absence of an optional value. For exampleif in
the triSend operation the address parameter shall be omitted the operation invocation shall be TriSend(componentid,
tsiPortld, null, sendM essage).
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Annex A (normative):
IDL Summary

This clause summarizes the IDL definition of TRI operations as defined in clause 5.

// kkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkk*x*%x

/1l Interface definition for the TTCN-3 Runtine Interface

VAR R R R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

nodul e trilnterface

{
11

// kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkkkhkkhkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkk*x*%x

/1 Types

// khkkhkkhkkhkkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhkhhkhhkhkhkhkhkhkhkhkhkhkkkkx*x*

/1

/1 Connection

native TriPortldType;

typedef sequence<Tri Port|dType> Tri PortldLi st Type;

native Tri Conponent | dType;

typedef sequence<Tri Conponent | dType> Tri Conponent | dLi st Type;

/1 Cormmuni cati on

native Tri MessageType;

native Tri AddressType;

typedef sequence<Tri AddressType> Tri Addr essLi st Type;
native Tri Signaturel dType;

nati ve Tri Paramneter Type;

typedef sequence<Tri Paraneter Type> Tri Paramet er Li st Type;
native Tri ExceptionType;

/1 Timng
native Tri Ti merldType;
native Tri Ti merDurati onType;

/'l M scel | aneous

native Tri Functionl dType;
native Tri Test Casel dType;
native Tri StatusType;

VAR R R R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

Il Interfaces

// kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkkhkkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkhkkkkkkkkkkkkkkk*x*%x

// kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkkhkkhkkhkkhkkkhkkkhkkkkkkkkkkkkkkk*x*%x

/1 The communication interface (Ref: TRI-Definition: clauses 5.5 and 5.2)
// R R R R R R R R R S S R R R SRR R R R R R R RS EEEEEEEEEEE R

interface tri Communi cation

{

/! Reset operation

/1l Ref: TRI-Definition clause 5.5.1
Tri StatusType tri SAReset ();

/1 Connection handling operations

/1l Ref: TRI-Definition clause 5.5.2.1

Tri StatusType tri Execut eTest Case(in Tri Test Casel dType test Casel d,
in TriPortldListType tsiPortlList);

/1 Ref: TRI-Definition clause 5.5.2.2
Tri StatusType tri Map(in TriPortldType conpPortld, in TriPortldType tsiPortld);
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I/l Ref: TRI-Definition clause 5.5.2.3
Tri StatusType tri MapParan(in TriPortldType conmpPortld, in TriPortldType tsiPortld, in
Tri Par anet er Li st Type parantLi st);

/1 Ref: TRI-Definition clause 5.5.2.4
Tri StatusType triUnmap(in TriPortldType conpPortld, in TriPortldType tsiPortld);

/] Ref: TRI-Definition clause 5.5.2.5
Tri StatusType tri UnmapParam(in TriPortldType conpPortld, in TriPortldType tsiPortld, in
Tri Par amet er Li st Type paranili st);

/] Ref: TRI-Definition clause 5.5.2.6
Tri StatusType tri EndTest Case();

/] Message based communication operations

/1l Ref: TRI-Definition clause 5.5.3.1
Tri StatusType tri Send(in Tri Conponent|dType conmponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri MessageType sendMessage);

/1l Ref: TRI-Definition clause 5.5.3.2
Tri StatusType tri SendBC(i n Tri Conponent | dType conponentld, in TriPortldType tsiPortld,
in Tri MessageType sendMessage);

/1l Ref: TRI-Definition clause 5.5.3.3
Tri StatusType tri SendMC(in Tri Conponent | dType conponentld, in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddresses, in Tri MessageType sendMessage);

/1 Ref: TRI-Definition clause 5.5.3.4
void tri EnqueueMsg(in TriPortldType tsiPortld , in TriAddressType SUTaddress,
in Tri Conponent|dType conponentld, in Tri MessageType recei vedMessage) ;

/'l Procedure based conmunication operations

/] Ref: TRI-Definition clause 5.5.4.1

Tri StatusType triCall (in Tri Conponent|dType conmponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri SignatureldType signatureld,

in TriParaneterlistType paraneterlist);

/] Ref: TRI-Definition clause 5.5.4.2

Tri StatusType tri Call BC(in Tri Conponent | dType conponentld, in TriPortldType tsiPortld,
in TriSignatureldType signatureld,

in TriParaneterlistType paraneterlList);

/1 Ref: TRI-Definition clause 5.5.4.3

Tri StatusType triCall MC(in Tri Conponent | dType conponentld, in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddresses, in Tri Signaturel dType signatureld,

in TriParaneterlListType paraneterlList);

/1 Ref: TRI-Definition clause 5.5.4.4

Tri StatusType tri Reply(in Tri Conponent| dType conponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri SignatureldType signatureld,

in TriParaneterlListType parameterList, in TriParaneterType returnVal ue );

/1 Ref: TRI-Definition clause 5.5.4.5

Tri StatusType tri Repl yBC(in Tri Conmponent | dType conponentld, in TriPortldType tsiPortld,
in TriSignaturel dType signatureld,

in TriParaneterlListType paraneterList, in TriParaneterType returnVal ue );

/1l Ref: TRI-Definition clause 5.5.4.6

Tri StatusType tri Repl yMC(in Tri Component | dType conponentld, in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddresses, in Tri SignatureldType signatureld,

in TriParaneterlistType paraneterlist, in TriParaneterType returnValue );

/1l Ref: TRI-Definition clause 5.5.4.7

Tri StatusType tri Raise(in Tri Conponent| dType conponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri SignatureldType signatureld,

in Tri Excepti onType exc);

I/l Ref: TRI-Definition clause 5.5.4.8

Tri StatusType tri Rai seBC(in Tri Conponent | dType conponentld, in TriPortldType tsiPortld,
in TriSignatureldType signatureld,

in Tri Excepti onType exc);
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I/l Ref: TRI-Definition clause 5.5.4.9

Tri StatusType tri Rai seMC(in Tri Conmponent | dType conponentld, in TriPortldType tsiPortld,
in Tri AddressLi st Type SUTaddresses, in Tri SignatureldType signatureld,

in Tri ExceptionType exc);

/1 Ref: TRI-Definition clause 5.5.4.10

void tri EnqueueCal |l (in TriPortldType tsiPortld, in Tri AddressType SUTaddress,
in Tri Conponent | dType conponentld, in TriSignatureldType signatureld,

in TriParaneterlListType paraneterlList );

/1l Ref: TRI-Definition clause 5.5.4.11

void tri EnqueueRepl y(in TriPortldType tsiPortld, in TriAddressType SUTaddress,
in Tri Conmponent | dType conponentld, in TriSignaturel dType signatureld,

in TriParaneterlListType paranmeterList, in TriParaneterType returnVal ue );

/1 Ref: TRI-Definition clause 5.5.4.12

voi d tri EnqueueException(in TriPortldType tsiPortld, in Tri AddressType SUTaddress,
in Tri Conponent | dType conponentld, in Tri Signaturel dType signatureld,

in Tri ExceptionType exc);

/'l M scel | aneous operations

/1l Ref: TRI-Definition clause 5.5.5.1

Tri StatusType tri SUTactionlnformal (in string description);

/1l Ref: TRI-Definition clause 5.5.5.2

Tri StatusType tri SUTactionParan(in Tri ParaneterListType paraneterlList);

/1 Error Handling

/1 Ref: TRI Definition clause 5.2.1
void tri SAErrorReq(in string nessage);

khkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkkhkkhkkkkkkkkkkkkkkk**x*%

The platforminterface (Ref: TRI-Definition: clauses 5.6 and 5. 2)

R R R R R R R R R R R

interface triPlatform

{

/] Reset Operation

/'l Ref: TRI-Definition clause 5.6.1
Tri StatusType tri PAReset ();

/1 Tinmer handling operations

/1 Ref: TRI-Definition clause 5.6.2.1
Tri StatusType triStartTimer(in TriTinerldType tinerld,
in TriTimerDurationType timerDuration);

/1 Ref: TRI-Definition clause 5.6.2.2
Tri StatusType tri StopTinmer(in TriTinerldType timerld);

// Ref: TRI-Definition clause 5.6.2.3
Tri StatusType tri ReadTiner(in TriTinerldType tinerld,
out Tri TinmerDurationType el apsedTi ne);

/Il Ref: TRI-Definition clause 5.6.2.4
Tri StatusType tri TimerRunning(in TriTimerldType timerld, out bool ean running);

/1 Ref: TRI-Definition clause 5.6.2.5
void triTimeout(in TriTimerldType tinerld);

/'l M scel | aneous operations
/] Ref: TRI-Definition clause 5.6.3.1
Tri StatusType tri External Function(in Tri FunctionldType functionld,

i nout Tri ParaneterlistType paraneterlist,
out Tri Paranet er Type returnVal ue);
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/1 Ref: TRI-Definition clause 5.6.3.2
Tri Conponent | dType tri Sel f();
/] Ref: TRI-Definition clause 5.6.3.3
Tri Message tri Rnd(in Tri Conmponent | dType conponentld,
in Tri Message seed);

/1 Error Handling

/1l Ref: TRl Definition clause 5.2.2
void tri PAErrorReq(in string nessage);
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Annex B (informative):
Use scenarios

B.0 Introduction

This annex contai ns use scenarios that should help users of the TRI and tool vendors providing the TRI understand the
semantics of the operations defined within the present document.

Three scenarios are defined in terms of Message Sequence Charts (MSC). A scenario consists of a TTCN-3 code
fragment that uses TTCN-3 communication functionsto the SUT as well as timer handling functions. The MSC shows
the interactions between the TE, SA and PA entities together with the SUT.

Note that the TTCN-3 fragments are not complete, as the main objective of the fragments is the usage of dynamic
behaviour. All of the presented scenarios use a common preamble sequence of TRI operations shown in figure B.1.

Notice that the M SCs presented in this clause use message pairsto model each TRI operation. The MSC message
triMap followed by triMapOK denotes, for example, that the TRI operation triMap has been invoked by the TE and it
returns successfully from the SA. TRI operation calls are shown using abstract types and values, and are intended to
serve only for illustration purposes. The concrete representation of these parameters in a particular target language is
defined in the respective language mappings.

msc Preamble

TE | SA ] | PA | SuT
triSAResetd ’
reset communication
means
‘ triSAResetOK
triPAResetd ’

reset all timing

triPAResetOK

.

triExecuteTestCasefaTestC3se, PortList)

establish static communication means,
if neccessary

triexecuteOK

.
I I I I

Figure B.1: Common MSC Preamble
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B.1 First scenario

B.1.0 Use case

The first scenario shows some TTCN-3 timer operations, i.e. start and timer running, message based communication
operations, i.e. send and receive, as well as connection handling operations, i.e. map and unmap.

B.1.1 TTCN-3 fragment

nodul e tri Scenari ol
external function MyFunction();
type port PortTypeMsg nessage { inout integer }
type conponent MyConponent {
port PortTypeMsg MyPort;
timer MyTi mer

}

type conponent MyTSI {
port PortTypeMsg PCOL;

}
testcase scenariol() runs on MyConponent system MyTSI
{
MyPort. cl ear;
M/Port.start;
MyTimer.start(2);
map( MyConponent: MyPort, system PCOL);
MyPort.send (integer : 5);
if (MyTinmer.running)
MyPort.receive(integer:7);
}
el se
MyFunction();
unmap( MyConponent: My/Port, system PCOL);
MyPort . stop;
}
control {
execute( scenariol() );
}
}
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B.1.2 Message sequence chart

ms¢ Scenariol

( )

wrS1anTimeriMyTimer, 2 ’

triStanTimerOK

<

triMapMyPort, PCOD

tnMapOK
<

rSend)

>

risendOK

Sending Message

<

triTimerRunningMyTimen

P

trilimerRunningOK

MyTimer.running
: ReceivingMessage

trifnqueueMessagel.)

mLs_

1|[nqueueuesugekepl¥

< otherwise >

triexternalfunctiontMyfuncton,..)

evaluate external function

tribxternalfunctionOK

triUnmapMyPont, PCOL)

triUnmapOK

<

tritndlestCase

>

release static communication means,
If neccessary

tribndlestCaseOK

<
I | I [

Figure B.2: Use Scenario 1
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B.2 Second scenario

B.2.0 Use case

The second example shows a similar scenario which also uses timed procedure based communication operations which
are initiated by the test component MyConponent . In this example MyConponent is assumed to run asthe MTC.

B.2.1 TTCN-3 fragment

nodul e tri Scenari 02

{

signature MyProc ( in float parl, inout float par?2)
excepti on( MyExcepti onType) ;

type record MyExceptionType { Fiel dTypel parl, FieldType2 par2 }
type port PortTypeProc procedure { out MyProc }

type conponent MyConponent {
port PortTypeProc MyPort;
timer MyTimer =7

}

testcase scenario02() runs on MyConponent
var float MyVar;

MyPort. cl ear;
M/Port.start;
MyTi mer. start;

MyVar : = MTi ner.read;

if (MyVar>5.0) {
MyPort.call (MyProc:{MVar, 5.7}, 5);
alt {
[T MyPort.getreply(MProc:{-, MVar*5}) {}
[T MyPort.catch (MyProc, MyExceptionType:* ) {}
[1 MyPort.catch (tineout) {}

}
3
My Ti mer . st op;
MyPort . stop;
}

control {
execute( scenario2() );
}

}
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B.2.2 Message sequence chart

Figure B.3: Use Scenario 2
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B.3 Third scenario

B.3.0 Use case

Use scenario 3 shows the reception of a procedure call as well as areply and raising of an exception based on this
received call. Again MyConponent isassumed to run asthe MTC. Fi el dTypel, Fi el dType2, p1, and p2 are assumed to
be defined elsewhere.

B.3.1 TTCN-3 fragment

nodul e tri Scenari 03

{

signature MyProc ( in float parl, inout float par2)

excepti on( MyExcepti onType) ;
type record MyExceptionType { FieldTypel parl, FieldType2 par2 }
type port PortTypeProc procedure { in M/Proc }

type conponent MyConponent {
port PortTypeProc MyPort;
timer MyTiner = 3

}

testcase scenario3(integer x) runs on MyConponent

{
M/Port.start;

M/Ti mer. start;
alt

{[] MyPort . getcal | (M/Proc: {5.0, 6.0})
iWTi mer . st op;

[x>5] MyTiner.tinmeout

E/yPort.repI y(My/Proc: {-, 30.0});

[ x<=5] MyTimer.timeout

{
M/Port.rai se(MProc, M/ExceptionType:{pl, p2} );
}

}
MyPort . stop;

}
control {
execute( scenario3(4) );
}
}
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B.3.2 Message sequence chart
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[ T ] [ SA ] [ PA ] [ SuT ]
[ [ [ [
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triStanTimerMyTimer, 31
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<

.......
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triTimeout MyTimen
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nReplyl.)

e

>

ReplyCall

triReplyOK

]

o

triTimeout MyTimen

...............
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>

Raisebxception
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If neccessary
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Figure B.4: Use Scenario 3
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