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TTCN-3(Testing & Test Control Notation Version 3)2 =M HEZF HAE AH00ICLTTCN-3= ChY¥
St E4 I2EZO0|LE X2 ¢S4 ASol)| st Hed AMEs & £ U1, TZ2E20|U =
A X0 EEO MEstH REHAA=XE H2SE = UL 2 =20 M= TICN-3S AIE0tH
o STt HZLFO AP ASY A0 et Z2E2 FX2H2 45 Asds 2HoI| 9l
NEtd AES HMetstn, As ASH AIED EX0 REE ZRES0 HE A230 NESXNE AME
ot= OIS AlIESHT
1. N8 O, S&st HAIX #*XE Hst)|l s ASN.1 o134
HEH AES TZ2EZ0| s Z=0 =estH 28 Jls0l FIHE A 1998 ISO/IEC2t ITU-TOI TTCN
TAE=XE HSote 2H0ICH L HIFSE Z2EZ9 Version 22 EZ=3F ZQACH1].
AASIE Z2EZ TXAC HSHS BH & £ AN TTCN-32 20014 TTCN-2° JIsE UWSFE =8
SHCH 0|2 2e eS| gAEZ SPIEL] AEz E8UgE HEGI0H 'Testing and Test Control
TTCN-3(Testing & Test Control Notation Version 3)2t Notation Version 3' Olct= M 01§22 HE32EUCH
= YA ZEHY SCAIAES HAE HAE FHO
g =M EE NE ASEU[1]. 2 =:0Ads 2.1 TTCN-3 0P8l H
TTCN-32 AI25i0f St STl AZME Nl =& o (O 1)0IAF 20l TTCN-3J1EF AIEDlE= 6I1e 22
st T2E2 X2 &5 ds82 2B&ot)| fs H oz G PE| QCt.Core Language= CtaFst
4 AIEES HMetold, s dAsd AMEH X *3 Presentation Formatilt S22 T/ JUAHM H=Z C
E ZZES0l BEF #4200 HESXE AlEdt=s HE Al g BR9 Aoz A5 HEO Jtsot=s TOHULH
&5t ASN.1E2 A& XIA6H0, T2 gAlQl HIAIXI Jl=2 XI&
S| Ish o101 =2 2AHO0IHE XI&SHCH[2][3][4].
2. TTCN-3 A}
. . Text Format
TTCN(Tree and Tabular Combined Notation)2 1980 A?Jﬁe@es
@ ZereH A0 &=H5t01 1992¥  1SO(International || Tabulr ||
Standards Organization) 2t ITU(International Other Types S Formal
Telecommunication) 0 E&E3tJH & ACH 8 Values » Coe | | Graphical |_|
TTCN-20lHS SAIE HHLISZOH OfLi2t HAIRH ! anauae romat
£ SAAIID /s 2ES L TIIX HE0 ZLEAS 1 ‘*
Other Types | | Presentation
& Values Format
¥ 2 A= 2007EHE A2Al AEA HEAIY ADlE X
2 A (B HHSINT070064) APHIZ = TAS. (0% 1) TTCN-3 &et™ %
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2.2 TTCN-3 HAE 4 2E9 Jo2= AME 74 24, PORT, Data EIY,
TTCN-32 SHOZ SA4 A Has 3" & Al 25 SOl Det =SS o
= Jls2 M3B0h AE E40/2 B FoE sS4 ZE =282 MO F= I2AR0AM I A2 A0
g 2= NE QA4S0 45 SZE PIY AE AAY B ¥=SE =280, Ale g52 480 L £
o 9= OIHHO0IAR MoECH TTCN-3 A& & Hy S MOfettr.
FXeE (O 2)2 LIEtY & UCH dtLIS A" "atols
ofLtel MTC(Master Test Component)Jt QL0{0F 5t04, Ct 2.4 TTCN-3 Et
2 NME824E PTC(Parallel Test Component)2t £&ICH TTCN-32 0Dl2| HoE J|2 EtY0l JASH, AE:e E
NEZS a8 Al XIS22 MTCI MADn A% = ge Us <a 1> 20
'‘Create’ 2&2 2HLIA &I PTCOt MM E O &CH MTC Class of type Keyword Sub-type
- ) Simple basic © nt st
9 PTCOF SUT(System Under Test)®t S5t SIoHA WP besichpes foat Tange T
= PORTII ZQ3ICh. PORTE Real Test System e Kt
Interface2t Abstract Test System Interfacell Z2H0l < verdicttype __list
o _ N Basic string types bitstring list, length
[e] = L. = = S0 hexstring list, length
XIStH ECh Ol MTC &2 PTCIt PORTE S3dot(H
o = . _ ctetstri list, lengih
SUTH H2S & % UM UL, A" =0 e Blx Sharsting A Tt g e
E= SHSF A Of universalcharstring range list, Iengm‘galtem
EE ANdg = ULt Structured types record list (see note)
record of list (see note), length
TTCN Test System set list (see note)
set of list (see nole), length
enumerated list {see note)
union list (see note)
mTC FTC1 Special data types anytype list (see note)
Special configuration types address
port
‘_) PTC2 component
Special default fypes default
NOTE:  List sublyping of these lypes Is possible when defining a new constrained type
l Abstract Test System Interface l Lrgp;lin a\r:ady existing parent type but not directly at the declaration of the first
i — [e]]
Real Test System Interface <# 1> TTCN 3 E+:’
SuT Jl2 Eteoles LetEoz T2 2HY AHouAM HM24
oy = e o = integer, Boolean ¥ 2X¥ EtY0| U220, TTCN-3
(18 2) TTON-3 HIAE AILE 71X WAEH MBS0 XIS Objid, Verdict Type UCH Eat 2
X3t EIY2Z record , set , enumerated EFI0l QUCH
23 Sl ZE Y L8 AlE ANAES REE HOIGH)| RIHAM S8 EtgsS
ANE QA 2 AME Q4% HZE £ D, AlA AM&E8tCHaddress , port , component) [2].
2 OIHHOIARL HEE =& QUCH A& 20 st XSt
Ol 210l LUiCtel H&A0l JtsatLt RAIUA H&Z8t=s A 2.5 TTCN-3 HAHT}
2 EJtsolth 2l AE Q4= 4 ZEE SilA Category Gperator Symbol or Keyword
B A= EEJIBO ®F PXE JIND YUCH X E Arithmetic op aadiion :
subtraction -
E= 2012 HMEol ele FIFO A2 24E & &+ U2 mutfpiication -
O, S4 Al O R0l 22 HAKY ZX 552 M= dhison L
UL oY ZEEZE AK8H A" 240 2dh (O 3) remainder rem
_ String operators concatenation &
20l MeletH2] Relational operators equal ==
less than <
¢ greater than >
MTIC PIC not equal =
-_— greater than or equal >=
less than or equal <=
Logical operators logical not not
(18 3) TTCN-3 S ZE 2d logical and and
- logical or or
lagical xor xor
Bitwise operators bitwise not not4h
2.3 TTCN-3 ?'é' Lo XA bitwise and and4b
bit 4
TTCN-32 JI& A9lo] 74 @At 2500 288 e “ordh
PICS(Protocol Implementation Conformance Statement) Shift operators :g:g‘;;m =<
@} PIXIT(Protocol Implementation eXtra Information for Rotate operators rofate fefl <@
Testing)2 W2t0IE 2IAEZ JHE 4 UCH T3 RS2 rolte fl &

o2 Moz 4N &CH2].
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TTCN-32 CtYst HAXIE MBEHCH <E 2> it Ol A CHAHOl El&= SUTOI CIOIEDE dMgge 2858 20
XNE 7K D822 E2Fol =JULCH =10 AL

HAAMIIE Atz HAX , 22X HARE , 2 HARE [ TTCN-3 (IUT) ] [ SUT ]
=2 SARE, HIE &2l HAaR | 0lS AR, 3ld o
A% 2 22 g0l A0

. _ I

3. TTCN-3 &I 2i(TestingTechiit)

220 M=TestingTechitl TTCN-3 ZMAAE AIS _
Stod HZEFEEo AESH AIFM e =g
=2 XA o 5 «—— TCP/IP —
£ XHGICH (O 4) Z2oeio Ay

(O™ 4) TTCN-3 2mYe| a8 5™
4, QIS4 NEE S8t 29 4 & 8
4.1 8 &
CtS2 TestingTechiit ZFIMAHAE ALZot0 EHAE
IUT(Implementation Under Test)0fl CHet =& &A0ICH.

® OS : Windows XP
® |DE(Integrated Development
TTworkbench Professional
® language : TTCN-3 Core Language, ASN.1, JAVA
6
® Ethernet CARD : Realtek RTL8139/810x Family Fast
Ethernet NIC
CtS2 DLMS/COSEM[5] AlA® ZzIgel
Z0IH AlIE2l HAE &0l &= HDLC(High-Level
Data Link Control)0l2 SUT(System Under Test) Cist

S =20ICH.

Environment)

i

® OS : VMware 6(Red Hat Enterprise Linux 4)

® |DE(Integrated Development Environment) GCC
3.4.4(Red Hat 3.4.4-2)

® language : Standard C

® Ethernet CARD : Realtek RTL8139/810x Family Fast

Ethernet NIC

42 ®gtd AlE 3

(08 5)= TTCN-3 Test SystemOlAl SUTHHXIC|
SE0 Os OIEHE 20HEL. HAEE <
TTCN-3 Test Case OIASE GIOIEIJL OSI 7 Layer 2
TCP/IP S4l& ArZdl IUT(Implementation Under Test)

=
=]
S

k

&f

Al

1234

Ethernet

(O 5) TCP/IP Jlgtel Metd AIE & 22X
43 g4 A8 XE
TTCN-3 J|Bte] HOLC AZHZEU CHSt Test caseOll
st M2 AFEERAol o =<E 3> 2CH6].

Test Case Incorrect frame field values -
make sure we have a connected device
Classification ~ Positive test case.
Precondition ~ Take the HDLC address parameters from the PIXIT.
Preamble
Do Send an SNRM frame to the 1UT.
Check Check the response. If there is no response, the Verdict is FAILED
HLO.1
Postamble
Remark
<H 3> HDOLC 92 &Z&FO0l U8t Test Case

<H 33>2 IUTIH oA
SUTIH B4 E2Z NR
d&ot=Xol et

?Iof SNRMS &S
UABIIAIRIE

SH=Ct.

02

= s

=

4AHZ LT SHEQ AlA
(08 )2 o ol
Client
Applicat
ion
Process

S8k

Primitive OICt.

24 AXN
=2 =2o

Client
Applicat

Server
Applicat
ion
Process

Server
Applicat
ion
Layer

Client Server
H Protocol Protocol
ion

Layer Layer Layer

No Connection is established

[CONNECT.req

CONNECT.req)

............ » CONNECT.ind

CONNECT.ind|

CONNECT.res

CONNECT.res

CONMECTind [ __________

CONNECT.cnf

Connection is established P
(0% 6) CONNECTION establishment

JA o i
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45 A& d Ego o34 AE Y (O 10)2 92 30 28 IUT Zyol 2st
TTCN-3 i E2 AMESHH XY Test Case2 =J| SUTS o2 A& &2lof Cish Za 3t oIt ZaAl
Alsd 3100|CHOE 7). SNRM ZggES =4 &1 SUTE NRMZ Bi6t0 UA
- DY A(SY Ty Y)S MSsHL
Sl ;: ;Acx HCS(header check seqguence)
(3 7) TTCN-3 Test Case =J| &I33H84(IUT) (0% 10) ©1Z &F0l O &858 (SUT)
(08 8)2 suTol ail=dt= DLMS/COSEM(HDLC) 5. 28
Al HO|CY. =2 =20lA =8 TTCN-3 JIEt T2 &3 IS4 Al
= ; 2 (@Es EXT Blls BN ABED Ys SN FISOU 2 2oz
=S = e SA HXS0l Z2EZ0 HEgsHXo ol 23
o B -,
& I218 33 @%%Q@ g = UALBZ =otcte MBS SEQ a0 2 g
root@localhost: S 00D 2 4 AT
ot(E) ™ME(E) 221(\) EHOYT) ®(B) == S felltete HMegd Al Jl=2 0lgst ==2idl,
[root@localhost Server DLMS]# ./SERVER _DLMS 0lgl 20 MEZE JI=0IL HHle 2A=20 =6t
#%* Start up DLMS / COSEM Server! ** QUes AX™OICH o0 2422 HLAHE XU J=E9
** HDLC Init successl! ** "33 ¥ HNEgd AlES S§ Sl Fdle nEEs o
** COSEM Init success! ** S 4 ADY ABl, FUEOZ £ SIIIAE MuE
* % 1 1 * %
g it comnection. 200ICH €8 Xetd AEE SIS FIL ZRESO
(02 8) A% 21318 30i(SUT) HHIA S8 Al AlZE, ZRINOZ 20 o84 D 20
- e 4ol2 22 + YT
(08 9= o9& &
IUTOI A SUTHIZ o #a2s
Tyos MU [1] John Wiley & Sons, Ltd, "An Introduction to
TTCN-3", Page 1
e [2] ETSI ES 201 873-1 (V.38.1.1): "Methods for
= e Testing and Specification (MTS);
= $E-E- 80| BO- e o b b The Testing and Test Control Notation version 3; Part

0x21_0x23 OxCD 0x3B
0x81 0x80 Ox1Z 0x0§
0x01 Ox82 Ox06 0x01
0x82 0x07 Ox04 0x00
0x00 0x00 Ox0z 0x08
0x04 Ox00 Ox00 0x00
0x02 OxCD OXBE Dx7E

Tesf
= @ ExtendedTC2SUBL
S g to_SNRM
P 23:41:34.703
@ to_DIsC

HyTestidapter: Received | 32 bytes)

0x7E OxAO OX1E Dx21
0x03_0x73_0xC3 Ox7L
0x81 Ox80 Ox1z 0x0S

B TTCN-3 Textual Logging

TC2SUBL.te_SHRM
Start : 2008-09-16 23:41:34.717
End :2008-09-16 23:41:35.454

23:41:34 758
23:41:34 767
23:41:34 928
23:41:34 831
23:41:34 932
23:41:34 945
23:41:34 949
23:41:35 454
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1: TTCN-3 Core Language".
[8] ETSI ES 201 873-2 (V.3.1.1): "'Methods for
Testing and Specification (MTS); The Testing and Test

Control Notation version 3; Part 2: TTCN-3 Tabular
presentation Format (TFT)"
[4] ETSI ES 201 873-3 (V.3.1.1): "Methods for

Testing and Specification (MTS); The Testing and Test
Control Notation version 3; Part 3: TTCN-3 Graphical
Presentation Format(GPT)"

[5] http://www.testingtech.com/

[6] DLMS UA 1001-1, Third Edition:
Conformance Test Process".
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