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1 Introduction

1.1

1.2

1.3

1.4

1.5

Objectives

(1) Public Transportation System2| Unit TestE +&dt7| ¢si Zast g& U XAS

Zolotrt.
(2) Public Transportation System?| Unit TestE &5t7| | Test Approach &

Techniquesg ‘82| tCt,

4
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rtot

(3) Public Transportation System?| unit TestS FHEHQ @Ak &

Test ==2 2| oLt

Background

Public Transportation System2 SZ0| 0|&5t= W&+HE &AMt 7|s2 ATt
o HSAIZH BEsAHE0| met OhE Z2M20

Ch O] 7|s&& &5 oF, O it o=,
S QFSICE Unit test= A|2HIS
TestO|O, A|ARIS] §&52 XRSHE Feature S Process 2FAIES BHESHE X|E &

olgt &= e 7|2HQl Test approach OlLCt.

>
o

Scope

o

| A% 2ME Public Transportation System®| Unit TestE =¥3}7
Z SOt Public Transportation system@| Unit TestS 3lisl7| st X[ @1t HA}, Test
approach®} Techniquell E2=2 o= &4 8 =3 2 EoBIC  Public
Transportation System2| Unit TestE A|AES FTHSHE X ACH

otH, 7oiEl 2E0| 2FAIE S TESE XS TestSHCt
Project plan

Configuration management plan

0

rir

Public Transportation System2| Program Source code % Unit TestE 2|2t Test Code
IDE: Cygwin Compiler: gcc &tB0A O|FO{ X0, Program Source Codel| g A =

AFSte x|&aMoz EHL| D TestE L}

oA
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(1) Program Source Code?2| #%4
Program Source CodeOf| #d 8 =3 &d A, 0|5 S5t +=FH2Z Unit

TestE TAotCt
2) &8 =7

Program Source Code= 278 F7|& 7tX|1 &SI} Build & Unit TestS A%t

-—

Ct.
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Test plan2 Cf
A8 EIL,

Team1 - SRA ver3.0
Team1 — SDS ver2.0

Test items

Public Transportation System& Td5t= Z[2 EH@|e] E&50| Unit Test| CHO| ECE 2
REO| @FAIE S UE SH=X|E TeststH, Test item2 CH2 AESE2FH A UCH
(1) Functionality of modules : Team1 — SDS ver2.0 : Process specification

otz 132 LRE H= AolCt

Card info Display Command

-}

Tri
roger Card info

Display Command
—— Calculate Standar —>
Cardinfo _ . edelEs i d Reader Write Command
21 Ti Fee — . 5
el 2113 Card Write Command

Trigger

Tick Display Command

__ TFaF nsfer Reader Write Command
A a6 -
Card info 2114 Card Write Command

>
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BUS STD Calculate Controller

? Tick[ A 2=
2% W ) ;r\ck[lir&%!_‘i] /'C L 1

7|2 kAt

Tick[7| &1
trigger standard fee in

Tick[?|£1
Jftrigger standard fee out

Tick[ERa AU =L Tick[SHAr T A =]

Tick[EE]
Jtrigger transfpr fee in

Tick[O] &4
Jtrigger Transfer
MNon-calculate fee in

Tick[2H3]
Jtrigger
transfer fee
out

Tick[Frot 2=

EHL

Jtrigger Lack Money

Tick[HA 42 =]
Fi
TickiH &2 =] Tickp A gt Tick{Al 2 2=
/ / s
Reference No. o 1.1
Name Calculate Controller
Input Card info, tick
Output Trigger

oy Card info§ ¥olM o} &9 FF, ET7 AF BF. 7t
Process Description
= AR 9. Aat g2 udd

(2) Module interface : Team1 — SRA ver3.0 : Process specification, Structure chart

Features to be tested

(1) Process in SRA : Zt T2 MAZ 7FX|ZD Q

AN

rr
fo
Y
>
ot
o
0

IHESH=X|E testBC)
(2) Modules in SDS : Zt 2=0| Z7}X|1 Q&= HIO|H QIHEO|A

&t Process(DFD) 2|AE >9| Process name & X
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<Table 1 H

AE% process(DFD) E|AE>

1. Bus&Metro Reader System

ID Name Description

Card infoE ZOtA FEO| 2t Lack Money, Standard

Fee, Transfer FeeOl Triggerg& EL{ZLCL.

2.1.1.1 | Calculate Controller

Card info & BS230| ZXAE 4% Triggerg 20t
2.1.1.2 | Lack Money HEEZE  OAXIE &8ss HWEE  Display

CommandZ HGLHC}

Card info & 250| Ofd &L TriggerE 2ot ©s82
a2 Ad = 2tHE EHtE= Display CommandE &
2.1.1.3 | Standard Fee o, CHE7] O|8EEE X ESt= Reader Write

o
CommandE EUC} 12| FIEEEE XNHS=

mjo

Y B2 Triggerg 2ot BE8a
AL = 3tHE £t Display CommandE 2L
2.1.14 | Transfer Fee CHZ7| Ol 8HEE X &St= Reader Write Command
£ 24tk 2|1 FEFEE NTSt= Card Write

CommandE HHC}

Display Command, Card info 2t ticke OtAl Z}EH A

2.2.1 Display Controller
EiE Z2A|7|E Triggers =ML}

222 Lack Display TriggerE 2OIM ZHE £ZF MA|X|E 2tHO| Z3HtCt
223 Card Display Triggerg #OIM SXt@a1t Zh=E SO Z33t0}
224 | Time Display TriggerE 20N A|ZHES 2tEHO| ZoHCt

Reader Write CommandE 2O} Reader Writer O
2.3.1 Reader Write Controller TriggerE EC} tick& 2 AlOl= InitializationOf|

Triggerg 2 THE7|E 7|3 AlZICH

232 Reader Writer TriggerE 20F THE7|0] 7IEFEE MLt

233 Initialization CHYY| MEE Z7|3t AlZICH

Card Write Command& 20} Card Writer O TriggerE
HHOE

2.4.1 Card Write Controller
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242

Card Writer

TriggerE ®OLM 7IEEEE FtE0| XN otr).

2. Collection System

ID Name Description
1.1 Reader Interface HA Sl X|5HE Cha7| YEE ZotM Sttt
SerEl HA B XSHE Y| HEE 2OtM Sorting
1.2 Sorting
Sho Y ALY S ME Tt
2 HfWIE HL a5, X5HH 25, &5 252
2.1.1 Distribute Controller
2 Lo 22 FLatALbE A A[TT
2.2.1 Exact Calculation Display otH =HE ottt

Features not to be tested

(1) Process in SRS : X|S}EZ &t

& Al IDcount DHOE HE|A LS & = QiCt

(2) Modules in SDS : <Table 2 EH|AESIX| %2 Process(DFD) 2|AE>2| Process name & &

<Table 2 HIAESIX| %S Process(DFD) Z|AE >

1. Bus&Metro Reader System (T, 2.1.1.4.32 MetroOf| 2t s

ID Name Description
AHALS|  Input CommandOf 2} sl  AX|
1.1 Reading Card Interface PTS-SystemO| A= Card TagZt EXSIEZ, testO A |
QIStRALE.
Input CommandO] filename2 %20} 1 IO U=
1.2 Parser dataE Comma(" , & L+ ZHYS SIEE Inputdt
OutputO| Z7FO0| EO{AY testO| M H|2lStRALE
Trigger @t Card infoS HHOtA EESHAIFIIRZES £
2.1.1.43 | Transfer Fee out

1510} Card infoll ME3tL, otHE E3H3t= Display
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CommandE ELj1,

X &8t= Card Write Co

Reader Write CommandS HGHCH 12

TE7| oI88EE MTsSh=s

[
N
I

oz
HT
i

mmand& HEHC},

2.5.1

Send Controller 38 F7|9| ticks Bfot

Send FileO| TriggerS ELHECH

252

Trigger@t Reader file2
Send File

BFOLA Reader fileS F£=TA|A

gol 2= AUMES 2WL}

2. Collection System

Name Description

2.3

Send Interface LY HYHEE Zt A0 EHHCE

Approach

Public Transportation System®| Program source code %

unit testE et test codes

CTIP(Continuous Testing & Integration Platform)2t40|A O|FO{X|{, program source

code/test codel| HE U 7 A2 XHEHOZ SE|D test=lCh

Item pass/fail criteria

Functional test pass/fail criteria : Zf Z&2 27FAI S 25 UHEEL0{0F SHCt

Unit test design specification

7.1

7.2

73

Test design specification identifier

Features to be tested
7.2.1 Processes in SRA

<Table 1 H|AEZ Process(DFD) 2|AE> &E

Approach refinements

Public Transportation System2| 2t 2=0| QFAIES THESI=X| =el5t7| 251, 2

TARSO FofE LHEO 7B test caseE A-ITIC

ME test caseE ZMHSHX| %=Lt
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Identifier

Feature

Valid/Invalid value

PTS_UTC_2111_000

2.1.1.1 Calculate Controller

201411210115,BUS,5000,0UT,60

PTS_UTC_2111_001

2.1.1.1 Calculate Controller

201411210115,METRO,50000,IN,00

PTS_UTC_2111_002

2.1.1.1 Calculate Controller

201411456070,METRO,20000,IN,61

PTS_UTC_2111_003

2.1.1.1 Calculate Controller

201411190301,MEMO,200000000000000,IN,61

PTS_UTC_2111_004

2.1.1.1 Calculate Controller

201411190301,METRO,1950,0UT,711

PTS_UTC_2112_000

2.1.1.2 Lack Money

Trigger IN

PTS_UTC_2113_000

2.1.1.3 Standard Fee

201411210115,BUS,5000,0UT,60

PTS_UTC_2113_001

2.1.1.3 Standard Fee

201411210115,METRO,-10000,IN,60

PTS_UTC_2114_000

2.1.1.4 Transfer Fee

201411210115,METRO,50000,IN,00

PTS_UTC_2114_001

2.1.1.4 Transfer Fee

201411210115,METRO,50000,IN,6-1

PTS_UTC_221_000

2.2.1 Display Controller

time.year= "2014" month="11" day="21"
hour = "00" min=00"
Card Info.fee = 500 / Cardinfo.balance =10000

PTS_UTC_221_001

2.2.1 Display Controller

time.year= "2014" month="11" day="21"
hour = "00" min=70"
Card Info.fee = 500 / Cardinfo.balance =10000

PTS_UTC_221_002

2.2.1 Display Controller

time.year= "2014" month="11" day="21"
hour = "00" min=10"
Card Info.fee = -11 / Cardinfo.balance =-222

PTS_UTC_222_000

2.2.2 Lack Display

Trigger IN

PTS_UTC_223_000

2.2.3 Card Display

500 / Cardinfo.balance =10000

Card Info.fee

PTS_UTC_223_001

2.2.3 Card Display

Card Info.fee = -40 / Cardinfo.balance =0

PTS_UTC_224_000

2.2.4 Time Display

time.year= "2014" month="11" day="21"
hour = "00" min=00"

-T1 Team-
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PTS_UTC_224_001

2.2.4 Time Display

time.year= "-2222" month="11" day="21"
hour = "00" min=00"

PTS_UTC_231_000

2.3.1 Reader Write Controller

readerWriteCommand == 1

PTS_UTC_231_001

2.3.1 Reader Write Controller

readerWriteCommand ==

PTS_UTC_232_000

2.3.2 Reader Writer

CardInfo.fee =1050

PTS_UTC_232_001

2.3.2 Reader Writer

CardInfo.fee =-5999

PTS_UTC_233_000

2.3.3 Initialization

Tick, Trigger IN

PTS_UTC_241_000

2.4.1 Card Write Controller

cardWriteCommand ==

PTS_UTC_241_001

2.4.1 Card Write Controller

cardWriteCommand ==

PTS_UTC_242_000

2.4.2 Card Writer

time.year= "2014" month="11" day="21"
hour = "00" min=00"

CardInfo.balance =10000
CardInfo.filename ="abc.txt"
CardInfo.IDcount = 60

CardInfo.traffic ="METRO"

CardInfo.inout=0

PTS_UTC_242_001

2.4.2 Card Writer

time.year= "-2222" month="11" day="21"
hour = "00" min=00"

CardInfo.balance =10000
CardInfo.filename ="abc.txt"
CardInfo.IDcount = 60

CardInfo.traffic ="TAXI"

CardInfo.inout=0

PTS_UTC_11_000

Reader Interface

reader file names.

PTS_UTC_12_000

Sorting

fileQ| oF =1t 1 Z=9| A[ZH

PTS_UTC_211_000

Distribute Controller

sorted Linked List

PTS_UTC_221_000

Exact Calculation Display

displaycommand==

PTS_UTC_221_001

Exact Calculation Display

displaycommand==

-T1 Team-
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8.1

(23 / =3 % SIS BE B0

Feature pass/fail criteria
Public Transportation System2| 2} ZE=E(ZEAMN2A)2 SRAO 7H2|E|0f
;

oo 2t RE(EEAM2)2 €Y /&

=]
A2 SRAZ| process description &= 3 State Transition Diagrama & ZX9HC}

Unit test case specification

Test case specification identifier

Ver. 1.0

Test Case |ldentifier

Input specification

Output specification

PTS_UTC_2111_000

201411210115,BUS,5000,0UT,60

Trigger to Standard Fee

PTS_UTC_2111_001

201411210115,METRO,50000,IN,
00

Trigger to Standard Fee

PTS_UTC_2111_002

201411456070,METRO,20000,IN,
61

Trigger to Transfer Fee

PTS_UTC_2111_003

201411190301,MEMG,20000000
0000000,IN,61

Trigger to Lack Money

PTS_UTC_2111_004

201411190301,METRO,1950,0U
T711

Trigger to Standard Fee

PTS_UTC_2112_000

Trigger IN

Display Command ==

PTS_UTC_2113_000

201411210115,BUS,5000,0UT,60

Trigger to Standard fee out

PTS_UTC_2113_001

201411210115,METRO,-10000,1
N,60

Trigger to Standard fee in

PTS_UTC_2114_000

201411210115,METRO,50000,IN,
60

Trigger to Transfer fee in

PTS_UTC_2114_001

201411210115,METRO,50000,IN,
6-1

Trigger to Transfer fee in

PTS_UTC_221_000

time.year= "2014" month="11"

day="21"
hour = "00" min=00"
Card Infofee = 500 /

display

-T1 Team-
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Cardinfo.balance =10000

time.year= "2014" month="11"
day="21"
PTS_UTC_221_001 hour = "00" min=70" display
Card Infofee = 500 /
Cardinfo.balance =10000
time.year= "2014" month="11"
day="21"
PTS_UTC_221_002 hour = "00" min=10" display
Card Infofee = -11 /
Cardinfo.balance =-222
PTS_UTC_222_000 | Trigger IN display Lack Money Message
Card Infofee = 500 /
PTS_UTC 223 000 display fee= 500/ balance = 100000
Cardinfo.balance =10000
Card Infofee = -40 /
PTS_UTC_223_001 display fee = -40/ balance = 0
Cardinfo.balance =0
time.year= "2014" month="11"
PTS_UTC_224 000 | day="21" Time : 201411210000
hour = "00" min=00"
time.year= "-2222" month="11"

PTS_UTC_224_001

day="21"
hour = "00" min=00"

Time : -222211210000

PTS_UTC_231_000

readerWriteCommand ==

Trigger to readerFileWrite

PTS_UTC_231_001

readerWriteCommand ==

NONE.

PTS_UTC_232_000

CardInfo.fee =1050

ex>201411210115,METRO,1050,IN,60

PTS_UTC_232_001

CardInfo.fee =-5999

ex>201411210115,METRO,-5999,IN,60

PTS_UTC_233_000

Tick, Trigger IN

delete reader file.

PTS_UTC_241_000

cardWriteCommand ==

Trigger to cardFileWrite

PTS_UTC_241_001

cardWriteCommand ==0

NONE

-T1 Team-
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PTS_UTC_242_000

time.year= "2014" month="11"
day="21"

hour = "00" min=00"
CardInfo.balance =10000
CardInfo.filename ="abc.txt"
CardInfo.IDcount = 60
CardInfo.traffic ="METRO"

CardInfo.inout=0

abc.txt0f 201411210000,METRO,0UT,10000,60

PTS_UTC_242_001

time.year= "-2222" month="11"
day="21"

hour = "00" min=00"
CardInfo.balance =10000
CardInfo.filename ="abc.txt"
CardInfo.IDcount = 60
CardInfo.traffic ="TAXI"

CardInfo.inout=0

abc.txt0f -222211210000,TAXI,0UT,10000,60

PTS_UTC_11_000

reader file names.

add to linked list

PTS_UTC_12_000

fileQ] ¢ 1t 1 E2| AlZh

AlZt2 KeyZ listOfl insertSt™ Al sort

PTS_UTC_211_000

sorted Linked List

riot

bS->HASKSHE M2 oA oF Zat

Z kresult.busresult2} result.metroresult)

PTS_UTC_221_000

displaycommand==

display result.

PTS_UTC_221_001

displaycommand==0

NONE

8.2 Test items

<Table 3 Test Design Identification> &=

8.3  Input specifications

<Table 4 Test Case Identification> X=X

8.4  Output specifications

<Table 4 Test Case Identification> &=

Testing tasks
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Environmental needs

Public Transportation System?2| unit testE |3t &t

- cygwin : gcc complier/linker
Unit Test deliverables

Schedules
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