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Service testing — characteristics

Application

+ Many protocols are o W,

sl i RS P Multimedia
) %n_aa_o: Subsystem
involved

+ Testers care little about ; L P [

the protocol details

CS domain not shown

HUAWEI TECHNOLOGIES CO., LTD. Huawei Confidential Page 3 ...I.,”WL\-_ HUAWEI

Service testing — Why TTCN-3

+ Special language designed for
testing TTCN-3 Test Case

+ Especially on protocol
conformance testing

“ v

+ Simulation of network elements start

by the parallel components
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Service testing — Difficulties

Require more programming skill
High cost of script-based test case maintenances

Without a test APl specification, It is easy to bring

too many APIs, which is difficult to use .
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TTCN-3 & AW solution — Overview

+ Action word (AW ) is a _

methodology of keyword-driven

=

testing from Huawei

+ A 3rd generation of automatic
testing

+ Separates test design from
test execution

+ Graphical format of test case.

+ Easy to create and maintain

e
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TTCN-3 & AW solution — Framework

Requirement
and test case
management

Presentation Aﬁ AW test case

Layer _B WVO._.wooo
N cipt Generatr M

Socket

Execution

. GTR
Layer Coding Infrastructure

L T

{

HUAWEI TECHNOLOGIES CO., LTD. Huawei Confidential Page 8 ...&F\- HUAWEI




TTCN-3 & AW solution — Presentation Layer

Supports both tabular format and graphical format
Different to ETSI standard
Ease of complex value assignment
Similar to real test environment
User friendly
Extensible
Can be extended by C++ ,Delphi
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1. Testcase & AW

Title FPreShell |CaseStep | AfterShell | Result |

Test steps

= prepare test enviromment Action [ Parameter
IE operation DB cperation DB Hame=SeverDatalB;TableName=Ferson;Opsration Type=Update;F..
Execute SHELL Fumber Assign CallingHunber=07S5123456T8,Calling ¥isit Flace=shenchen;callin. .
Funber hssign Set Service... ServiceType=10;Set Order of Item|Value=status|1;#DB=SIV;
Generate CDR Set Subseri... Subseriber Nun=13435012345;Set Order of Item |Value=type|2:

= Service Feature Management Call Flow CallTempateHane=longlistanceCall;Call Duration=60,;PA/PC Sequen. .
Set Service Feature Fee Calcula ..  Subscriber Hum=075512345675 Charge Template Fame=longllistanceF. .

Check CIR Need FipGet CIR?=1;Fumber of Records=l;BillServer=3CU;

Subseriber Data Management
Set Subscriber Data
Set FH Hum

Check IE HDB=SeverDatall; field=Count=200; Condi tion=name=richs;

) Parameter Set — NHumber Assign
Set Relationship of Child-Farent C
Subscriber Data Record Nepiem 2 Tmber Aecies rce uee temt edit
—-Call Flow Management —
Call Flow FParamster Value —
SMS Flow Zh CallingHumber 075512345678
ECOMM Flow Calling ¥izit Flace shenzhen f th
USSD Flow callingFormat 0-Standby paramters of the
2| Fee Calculation Part Locationbumber Attribute 1-Subzcriber Hum
— « P
Fee Caloulation Eh Calledfumber 13435012345 number assign
Z\ Conpare Result Called Vizit Flacs shanghai
heek CIE CalledFormat 4-Tnternational Hum AW
Check Subscriber Account in DE VLENumber Attribute 91-International Hum
Cheel TE CallForwardLD
Check ECOMM CallForwardfumber Vizit Flace )
Check SNE CallForwar dfumber Format 4-Tnternational
ey e MF Flow LocationHumber Att 4-Tnternational
= rs MF Flow VLEHumber Attributs 91-International Hum
Remgo% m flaiegl Check Foint
Execute MAL
umm%wgm
Modi Explain : Here iz diztributing nuam, make zure who iz calling called, and call forward
HumberID: where iz wizited place IL, what format the Humber should be, and zo on. The
|_| information sppointsd by AW tool will replace the parameters in following IDF =ignaling
ree autematic.
#hat sppeinted hers iz configuwred ID. The real rnumber, host placs, charge ares,
infoff met atiributs, VLEHumber and zo om will be configurated in Humber programming £ile
< ¥ Brew Hext | oK ool
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2. User Iinterface

Action : UC INFO Scene use text edit
Parameter Value
“WScens Conference Setup
W Rl client
Wait sym
Set =ym
. Lacal rmmber $g_LocalFixFhonel
O__O—A Access code Fz_OutGoinghccCode

Response

@)

Conference ID=conferenceld
Member s=0TS5 123456 TSR ccount=Fg AfterAcclBhccount .
Eesult=success

FIM AYY Assistant¥1.0 [ UC INFO Scene|Role ]

¥alue

Hame
Scene
Fols
Expl: | Wait =ym
Dafa |2t =¥
Walne | Lecal number
Canfn | jecesz code
Memo
Sawve |[Conference ID
Request | Members
H¥Eoquest | Account
#Eequest | Account password
Fequest | Subject
Bequest | FBackesround musie
¥Eequest | FRecord
¥Eequest | Conference type
Request | Conference size
Request | Conference paszword
¥Bezponse | Result
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Conference Setup

client

$g localFixFhonel | OTSSE6661001 | local telephone
$g OutGoingheeCode | 900 | Out going acceszz code

conferenceld
OTSS 12345673

fg Afterfcel | OTSSSS550001 | PFS Account Fumber

123456873

Discussing work plan
listen. waw

Tes

Multimedia

10

123458

success
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TTCN-3 & AW solution — Script Generator

Convert tabular test case into TTCN-3 script

Each TTCN-3 AW has only one parameter, containing a

parameters in a string, it also supports optional p

Il the AW

arameters:

paramA{valueA} paramB{valueB} paramC{valueC} paramD{valueD}...

Generate PTCs to simulate different network elements

the SUT

HUAWEI TECHNOLOGIES CO,, LTD.

Huawei Confidential

surrounds

Page 12

&2 Huawel

N2 Huawel




1. Convert Tabular AW to TTCN-3 function

Aetion IB operation
Farameter Value
Comment
Mw #IE Hame ServerB
Compound SAL
TableHame Ferzon
Operation Type Tpdate
Field Hame address |age
Value shenzhen in China|10
fhere Condition name=" richs’
Input SAL

SQL Statement

One parameter
contains all the
tabular parameter
value

SDH_AY("DBName{ServerDB}TableName{Person}0peration{Update}Fields{address|age}
Values{shenzhen in China|18}Condition{name="richa’}"};
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2. PTCs simulate different network elements

Title |EPreShell CaseStep |AfterShell | Result|

Ha _sto _ Aotion Farameter
10 Caller Call Flow CallTempateName=longlistancelall;Call ..
20 Callee ECOMM Flow ECOMM Template Wame=RecomMsg;Value Lis. ..
@)\O PTCs ‘/Caller
. AWDemoComp awdemocompi := AWDemoComp.create;
//Callee

—| prepare test enwirommel
IB operation
Execute SHELL
Fumber A==ign
Generate CORE
—]-Service Feature Management
Set Service Feature
—]-Subscriber Data Management
Set Subscriber Data
Set FH Hum
Set Relationship of Chil
Subseriber Data Record
—]-Call Flew Management
Call Flow
SMS Flow
RCOMM Flow
USED Flow
—l-Fee Caleulation Part
Fee Caleulation

< ?
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var AWDemoComp awdemocomp? := AWDemoComp.create;
awdemocomnp1.start{AWDenoComp1_Func{});
awdemoconp? . start{AWDenoComp2_Func{}};
awdemoconp1.done;

awdemoconp? . done;

function AWDemoComp1_Func(} runs on AYDemoComp
{
MakeGallFlow(*signalFlowName{longDistanceCall}callTime{68}releaseRole{Calling hang up}
IDPHumType{8-Full Humber}CONMECTDest{1-user}");
SendRCOHM( " tmpRCOMHHane {Recomkisg }RCOMMYalue1{18,28}");

function AWDemoComp2_Func{} runs on AWDemoComp

{
WakeCallFlow(*'signalFlowName{longDistanceCall}callTine{6@8}releaseRole{Calling hang up}
IDPHumType{1-Calling Short Humber}COHNECTDest{1-user}"};
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3. Convert tabular test case to TTCN-3 test case

module Test_28878218154641_1 {
import from ServerFunAY all;
testcase Test_28878218154641_1_TESTCASE() runs on AWDemoComp system AWDemoComp {
//PreShell
SDHM_AUW{"DBHame{ServerDB}TableHame{Person}0peration{Update}Fields{address|age}
Values{shenzhen in China|18}Condition{name="richa"}"3;
PrePhoneNum{"callingId{ 875512345678 callingVisit{shenzhen}calledId{13435012345}
farwardUlrFormat{?1-International Hum}');
SetServFlag("servType{18}iservFlagaArgs{stutus|1DBEHame {SDU}""} ;
SetUserData("phoneNum{ 13435812345 yuserDatafargs{type |2}y ;

= Preshell

ffGaller

var AWDemoComp awdemocomp1 == AWDemoComp.create;

//Callee

var AWDemoComp awdemocomp2 := AWDemoComp.create;

awdemoconpi .start{aWbemoComp1_Func{}} ;]| d Omwmmﬁm—u

awdemocomp2 .start{AWDemoComp2_Func()});
awdemocomp1 _done ;
awdemocomp2 _done ;

FfAfFtershell
ﬁuwﬁmwjml_ CalFee{”phoneMum{ 875512345678 }chargeModel{longlistance }chargeRole{Calling}defaultAccount{normalCount}");
JudgePPSBill{"BillTemplate{BillCallTemplate}BillType{Calling CDR}IsGet{1}BillNum{1}BillServer{SCU}"");:
CompareDatabase{"'DBHame{ServerDataDB}Table Field Bit{Count}CompareValue{count=280}Condition{name="richa"}

H

function AWDPemoGomp1_Func{) runs on AWDemoComp {
HMakeCallFlow{"signalFlowMHame{longDistanceCall}callTime{68}releaseRole{Calling hang up}
IDPHumType{ 8-Full Humber }CONNECTDest{1-user}");
SendRCOHMH({ " tmpRCOMMHame {RecomMsg }RCOMMUalue1{16,28}");
H
function AWDPemoGomp2_Func{) runs on AWDemoComp {
HMakeCallFlow{"signalFlowMHame{longDistanceCall}callTime{68}releaseRole{Calling hang up}
IDPHumType{1-Calling Short Humber }CONMECTDest{1-user}"};
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TTCN-3 & AW solution — Execution Layer

+ Action Word Implementation mw|_|_N
implements AW function with
TTCN-3 Y

+ Protocol library
implements protocol stacks like /

RTP MSRP
SIP stack, with TTCN-3 TCs ﬁ:msg_,:@vf( (l;llrlw\

ifferent protocols

+ Common library J

implements common operations

Telnet,FT
P,DB

on database, file, telnet, ftp, etc,

r) / S/
with TTCN-3 / C++ (PA) /TCL PA =
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TTCN-3 & AW solution — Application Area

Adapt to service testing

Not recommended for protocol testing/ API testing
Good to test service that is :

driven by many protocols

stable, less than 10% changing would be perfect

(so that the AW test cases can be inherited )
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Typical application

HUAWEI TECHNOLOGIES CO., LTD.

+ A User dialed a virtual number

+ The AS called the office phone

and the home telephone at the

same time

+ The home telephone is picked

up

+ Here , we use TTCN-3 & AW to simulate

Softswitchand MRS to test the AS

Huawei Confidential

— Test scenario
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Typical application — Test system details

*
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TTCN-3 SIP Protocol
Stack handles sip
message and SIP
transaction, dialog,
etc.

Service AW are
TTCN-3 functions
that simulate the
Softswitch (caller,
callee) and MRS

actions

: Service

,_mn'm__2 “Calles | MRS & Aw
C APl >
P Test
P system
S EEEEEEEEEEEEEEEEEEEEEEE lmll—w lllllllllllllllllllllll -

AS SuT

Huawei Confidential
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Typical application — bemo Testcase

AutoTestTM View - newTest
Title FreShell |CaseStep | AfterShell | Result |

s Arotion Parameter
: Initial enviremment  Import DB type=SDUSSCIV;
IE operation IE operation operation~lUpdate; DB type=SDU/SCIU; tab. ..
DB data check DB operation operationslpdate; DB type=SIU/SCIV; tab. ..
—-Service data Eefresh memory data  Memory tables=all;

Initial enwironment
Initial charge data
Initial serwice data

o 1

Title | Preshell CaseStep | afterShell | Result |

He _ Memo _ Aetion Parameter _
10 Caller Wait SIF syn When=before; SIPNSGType=response; SIFIF. . .
20 Callee Callee flow Element identify=LocalCallee;Fumber=0... call flow
30 Mr=
Caller — AS MRS Callee
AutoTestTM View - newTest invite
LN -
Title |FPreShell | CaseStep AfterShell |Result | . invite
invite
~ Action FParameter 200 >
Table data delete Caleulate fee Fill template=UCEillTempalte. xml;Humb. ack
IE operation Eill check Ei1ll template=UCEillTempalte.xml;Fiel. ..
DE data check IE data check DB type=SIU/SCIV; table=lC_baseTab; 200
—]-Service data b
Initial enwironment 200 ye >
Initial charge data <
Initial serwice data 200
[P M @O_A _
" ack
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Benefits Kot

Total users Total test cases

300 45000
40000

250
35000
200 30000
150 25000
20000
100 15000
50 10000
_|_ 5000

o 0 | |
2005 2006 2007 2005 2006 2007
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Future work

+ AW design with layers

High level AW can be implemented by lower level
AWs

+ Object oriented AW design

With object oriented design, it is similar to real

entity
+ Integrate AW implemented in C++/ TCL/ java
Share AW pool largely
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Thank you!
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