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TTCN-32H A7

0 Testing and Test Control Notation Version 3
Q HEaEeNRES

> HETSI HIRZREFR
(Methods for Testing and Specification)

Q — /NEZNAEREN TIVABEISERNERFES
> B TAREMMENREHKES
> g&g@&;ﬁl%%ﬁﬁﬂéalﬂk% BN 2R TR T A W

Q & T &0 N S AN SR Y R HR
> ?J?TTCN-?:B@}* ZIERM, TTCN-B3RRNFRERMEXEHLEME

> B FE R B AR 4R i % B
> BEREL. BZRFITVARKHAIEIE, 3G, LTEMNSL TR

TTCN-3 ##2
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TTCN-3

(free download at http://www.ttcn-3.org/Specifications.htm)

O ES 201 873-1 (Z.140)
» TTCN-3 Core Language

O ES 201 873-2 (Z.141)

» TTCN-3 Tabular Presentation Format (TFT)
O ES 201 873-3 (Z.142)

» TTCN-3 Graphical Presentation Format (GFT)

O ES 201 873-4 (Z.143)

» TTCN-3 Operational Semantics
O ES 201 873-5

» TTCN-3 Runtime Interface (TRI)
O ES 201 873-6

» TTCN-3 Control Interfaces (TCI)

O ES 201 873-7 and onwards (under development)
» Using ASN.1, XML, IDL, C/C++ with TTCN-3
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BAH41ETTCN-3 AF ...

O WESHEFESRERERES?

>

Y

YV VYVY

FENRERE, BENARHMIIRIENTREWH
58 KK Py B UL ACA L

Snapshot semantics, i.e., well defined handling of port and

timeout queues during their access

Hlse Cverdicts)HIMEas, BARHEMBRRHLE]

SCRFFHRIRAT AR E X

SCREVHET %
FEVFIBAT I AU AR B
BRI SEI B

O AR TARENEEFMRAIES?
> AMKIBTHRE R B D A2 P B E B SR T

> MEB TR RTRPATHR, mFERRERIERS

> gﬂﬁgsﬂﬁlﬂiﬁﬂﬁxﬂ%ﬁ%, o Eo g PR Ay fAREAY, IEHC DA KR

)
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TTCN-3FITTCN-22 i S BE [

O TTCN-3ETTCN-2EA E4E, EREZEY BT TTCN-2AEF
FIThge

BOLIESERRNRE LEREEREES: BAH¥

ANEAE R B ARIEIMPCO, ASP, PDU%

Klﬁm%mﬂéﬁ jCZ':’ Qi%’ Qﬂé

SEAFANARLE

X RFEEE

XA ARRGE IR

HERITR RS E O (TRI & TCI)

SO SCAR R R IR IENRIE R

E5ASN.1, XML,IDLEIFHHMA

T RIS ERB RS0, XML, ASN.1, C, ...

YV V VYV YV VY VYV
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iR

O TTCN-3xE Xk, HEAFE —
AR RGEPAT A
a %RI%[ITCI PRt A R G4

> gCN- 3 TRERVIAZFAH
H

> AT EANFKIRTE

MENRGESFEH
Q MARAFE

> —~ TTCN-3 tool = TTCN-3%s
FRAPATIAEE

» A test platform for a specific
device under test

()

Note: Tools come with default
Test Control & Logging
(C s+ s
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TTCN-3MR R G MEid

Test System Executor
T 7
! TTCN-3 Test System
TClI IE | | %

[compiled]

TTLEN-?) | TTCN-3 Executable

TRI

latform Adapte

= =
SUT Adapter
o

TCIl = TTCN-3 Control Interface
TRI = TTCN-3 Runtime Interface

TTCN-3 #f2 6
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TTCN-3Mi &Gt L1 IPvoilliz

Test System Executor

TTCN-3 Test System

oM

[compiled]

IPv6 ATS
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TTCN-38 4k

Q TTCN-3RIBRE G HFEH
> ARG A B R AR IE B 2R
Q BRI e R BAT
> R XHIEE, BS-MEEEX
> SF5EA B3 KT
Q IR AT AR RS
Q gﬁfﬁ%?%xmﬁwmﬁﬂiﬁ, WA A FEE = mRr

Q RiERIRRADA
> ARG T K R IE TC PR # B LT
> TR - RFIIRRSREER RIEEEK
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TTCN-35 I ==

Q fEETSI

> FHEIFRAEMF R —2ENREE, . SIP (VolP), IPv6
(Core, Mobility, Security), HiperMAN / WiMax, 3GPP IP
Multimedia Subsystem, ...

Q ETWFHF
> MAEAMMNESE, . BE, IRE &/, ...
> FAT{SFE20064E I TTCN-3H P K&k & 1000475 5N

licenses
» Nokia experiences captured in IEEE Software 23(4) 2006
> Motorolafk &AM RRE —FF
Q TR LS

» Strong community in China

TTCN-3 ##2
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TTCN-3M

szl

Unit

Module

TTCN-3##2
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TTCN-3 TTCN-3
—C
Conformance testiné Confor_mance Festing

m (of a network element) (of terminal equipment)
o
=

L4

-
(4]

| -

O

b

] = |

0 < Interoperability testing >
0 (of terninal equipment)

5 TTCN-3 TTCN-3
e
7]
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O OO0 o0O0D0D0DO00e

TTCN-3FEThRE

HAFH RN AREE

BBV (F 22 RP)

BABRKILEALG KSR MsignaturefiR (B& EAERERN)
Attributes for encoding, display or user-defined information
MRESHIL

TP AT H2 ) A S BT

B 2% B e B 2 )

7 BC A AL E PR A 52

EASN.1. XML . IDL KJ#iA

ARIHIRITE K

Well-defined syntax, static - and operational semantics

TTCN-3%#&
www.testingtech.com.cn
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Standards for Business

TTCN-3 ##2
www.testingtech.com.cn

BB MEERAEA

Text format tij

Q Core format is text based
(most popular)

O TTCN-3 can be edited or
viewed in other formats

» Tabular format
(for TTCN-2 people)

» Graphical format (good
for visual overview)

» Other standardized
formats in the future?

» Proprietary formats
possible

13
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testcase TC resolveEtsiWww () runs on DnsClient

{

timer t ack;
serverPort.send (m_dnsQuestion("www.etsi.org"))
t ack.start(1.0);
alt {
[] serverPort.receive (mw_dnsAnswer ("172.26.1.17")) {
setverdict (pass);

}

[] serverPort.receive { // any other message
setverdict (fail) ;

}
[] t ack.timeout {
setverdict (inconc) ;

}

}
t _ack.stop;

TTCN-3# 2
www.testingtech.com.cn

14



KA RIE R T T

testcase TC resolveEtsiWww ()
runs on DnsClient

mtc serverPort
DnsClient DnsPort

timer t_ack I

I
" t ack% m_dnsQuestion ("www.etsi.org") ':
% alt ) |
c mw_dnsAnswer ("172.26.1.17") |
@ < pass > |
= R P i
[+ 4] :::::::: ) '
. fail I
O [ I o e L T T f----
7] t_ack |
.E <_inconc |
o) |
I
.E t ack>e |
| I
S
174

TTCN-3# 2
www.testingtech.com.cn
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Testcase
Name TC_resolveEtsiWww ()
Group
Purpose
System Interface
MTC Type DnsClient
Comments
Local Def Name Type Initial value Comments
t_ack timer
Behavior

serverPort.send (m_dnsQuestion ("www.etsi.org"));

t _ack.start(1.0);

alt {
[] serverPort.receive (mw dnsAnswer ("172.26.1.17"))
{ setverdict (pass); } B
[] serverPort.receive // any other message
{ setverdict (fail); }
[l t ack.timeout
{ setv;rdict(inconc); }
}
t_ack.stop;

Detailed Comments:

16
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Use of TTCN-3 With Other Languages

TTCN-3##&
www.testingtech.com.cn

O TTCN can be
integrated with
types systems of
other languages

O Fully harmonized

with ASN.1 (1997)

O Harmonized with

other languages
> IDL, XML, C/C++
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TTCN-3 Executable
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Communication
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TTCN-3

TTCN-3 Test System T

MTC
~__| | Executable _
[ Internal J_— ﬁ Logging
Communication PTC PTC
>tf Codecs
TRI
SUT Adapt latform Adapt

System Under T

Q —MREE T 2 HFRMRA G HAT
O H RS S TR R B A SE B

TTCN-3 ##2
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Data types which specify

« Structure of messages or calls and their
information elements (fields, parameters)

* Internal data structures (e.g., for computation)

* Possibly encoding or display information

Built-in basic types

integer, boolean, float,

bitstring, hexstring, octetstring,
charstring, universal charstring

... and structured types
record, record of, set, set of
union, enumerated

... and special types such as
component, port, verdicttype, default, etc
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—ANTTCN-3MAE BB R

Actual test data (values) used during
testing

« Constants or Templates for specific
message or call parameter values

* Matching expressions for allowing multiple
message or call parameter values

 value range, value list, wildcards,
presence, length, size, permutation

* regular expressions

» Using also template decomposition,
parameterization and modification

TTCN-3##2
www.testingtech.com.cn
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—ANTTCN-3MAE BB R

Static aspects
» Test component and port types
Dynamic aspects

* Dynamic instantiation and
management of test components

* Mappings of test components to
abstract test system interfaces

« Connections between test
component interfaces

- Management of test components

TTCN-3%#2
www.testingtech.com.cn
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—NTTCN-3MAE R EFIEIR

test cases

» specify sending/receiving messages,
computation (e.g., checksums),
and verdict assighment

« can be decomposed with functions and
altsteps

e can (re)use default behaviour

e can use timers and timeouts

test execution control (optional)
» order, repetition, conditions, etc

TTCN-3 ##&
www.testingtech.com.cn
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TTCN-3 Module

module EtsiDnsTests

{
// Test definition part

control

{

// Test execution part
// (optional)

TTCN-3 ##2
www.testingtech.com.cn
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Definitions Part

module EtsiDnsTests

// Message structure

// Actual test data

// Test configuration

// Test Case definitions

TTCN-3 &
www.testingtech.com.cn
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Structured Definitions Part

module EtsiDnsTests

group MessageStructure

{

// Defintions of message types

}
group TestData

{

// Templates for messages instances

}

group TestSystemConfiguration

{
// Port and component types and mappings

}

group TestCases

{
}

// Test case definitions

TTCN-3 ##2
www.testingtech.com.cn
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Message Structure and Test Data

type record DnsMsg // simplified message structure!
{
DnsMsgKind kind,
charstring question,
charstring answer optional

}

type enumerated DnsMsgKind {e_query, e response}

template DnsMsg m_dnsQuestion( charstring p_ question )

{
kind := e_query,
question := p question,
answer := omit // no answer

}

template DnsMsg mw_dnsAnswer ( charstring p answer )

{

kind := e_answer,
question := ?, // any question ok
answer := p_answer

TTCN-3 ##2 27
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Test Configuration

type port DnsPort message

{

inout DnsMsg

}
// Note: port types may also allow multiple different

// message types or restrict the direction

type component DnsClient

{

port DnsPort serverPort

}

// Note: component types can also define multiple port

// instances of the same or different port type and
// declare timers, constants or variables
TTCN-38(2

www.testingtech.com.cn
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Test Behaviour

query

_—
4—
response

testcase TC_resolveEtsiWww () runs on DnsClient

{

timer t_ack;
serverPort.send (m_dnsQuestion ("www.etsi.org"));
t ack.start(1.0);
alt {
[] serverPort.receive (mw_dnsAnswer ("172.26.1.17")) {
setverdict (pass) ;
}
[] serverPort.receive { // any other message
setverdict (fail) ;
}
[1] t_ack.timeout ({
setverdict (inconc) ;
}

}
t _ack.stop;

TTCN-3 & 29
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The Control Part

)

module EtsiDnsTests

{
// Test definition part

modulepar boolean mp example;

testcase TC_resolveEtsiWww ()
runs on DnsClient

{

// .. as in previous slide

}

// Test execution part
control {
if (mp_example) ({
execute (TC_resolveEtsiWww()) ;

}
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