Ver. 1.0

Unit Testing Plan
for Public Transportaion System
« Test Plan

« Test Design Specification

« Test Cases Specification

Project Team
AT2 Team

Date
2014-11-21

Team Information
201011337 HAM
201011349 O]l
201011365 Hxj=

[HAE Q& AT2 Team 1



1

11

12

13

14

15

16

7.1

7.2

73

74

7.5

8.1

8.2

Ver. 1.0

Table of Contents

INEFOAUCTION oottt sttt sttt ss sttt 4
ODJECHIVES ..ottt ettt bbb 4
BACKGIOUNG .ottt sss st sss st 4
SCOPIE ettt ettt AR et 4
PrOJECE PIAN ettt sss st 4
Configuration MAaNAGEMENT PIAN ... eeisseeesesseseess st esss s ssss s ssssesssssssesessssesseses 4
RETEIENCES c.ovv ettt sttt sttt 4

TEST IEEIMNS oottt 5

FEALUIES 1O 8 TESTEA c.ou ettt bbb 6

FEALUIES NOT 10 D8 TESTOA ..oorieeeeeee ettt sss sttt 7

AAPPIOACN ..ottt bbbttt 9

TEEM PASS/TAIl CIIEEII covveerr ettt est sttt 9

Unit test deSign SPECITICATION ...ttt ssss st sss s sss st ssss s 9
Test design SPeCification IAENEITIEN ...ttt sst st sss st esessee 9
FEATUIES 1O D@ TESTEM oottt bbb 9
APPIOACH TEIINEMENTS ....oooo ettt st s sttt 9
TEST IAENTIFICATION oottt ettt sts st s st bbb 10
FEATUIE PASS/FAIl CIIEEIIA .veeee ettt ettt sttt 12

UNit teSt CASE SPECITICATION ...ttt 12
Test case SPECfiCation IAENTITIEN ...t 13
TEST IEEIMNS .ottt ettt sS85 8RSt 15

AE Q&) AT2 Team 2



83  Input specifications

Ver. 1.0

84  Output specifications

9 Testing tasks
10 Environmental needs
11 Unit Test deliverables

12 Schedules

AT2 Team



1

[

El
=

Ver. 1.0

Introduction

11

1.2

13

14

15

16

A

E

Objectives

Public Transportation SystemQ| Unit testE Q|3 Qs =St 7|=0| CHst ™Mo, =4

Hol 2FAY, test =750 28 MEXH22 FA|pHtt

Background

Public Transportation System2 CE W& A|AHIOZ AIXIIL 7IEE 0|8310] MAO
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Test items
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3  Features to be tested

(1) Process in SRA : ZF 2 MATF Z7FX| 1D Q= QFALE

mjo

JESTIEON

i

testSHC}

(2) Modules in SDS :Zt B&0| 7}X|1 Q= HO|H QELO|AE testotC}). <Table 1,2,3

BHIAE & Process(DFD) 2|AE>92| Process name &=x

1) Table 1 H|AE % Bus System Process (DFD) Z|AE

1D Name Description

1.2 Refine Process Card DataQ TagE E3 HAtS st=0h LB MO
B2 Refined DataS £ MLt

131 Calculate Controller Refined DataE g0} Qo ZZMAQ| Triggergs
SotL}

B Otput Contorller A4S Card Data® O} Y Displayo] TriggerS

HI=35l1 Fair Recorder Command, Card Recorder

CommandE 9tAH ControlStL}.

2.14 Tag o] 2ot nSFEVH Ej StS M2l DisplayE
Z=&35t= CommandE& H WL}

2) Table 2 E||AE % Subway System Process (DFD) Z|AE

ID Name Description

1.2 Refine Process Card DataQl TagE Ed A LS =0 Zest M=ot
Et2 Refined DataE = LHLCL.

1.7.1 Calculate Controller Refined DataZ 9o} IQ@3st ZZ M AQ| Triggers '@
SotCt

2.1.1 Output Contorller A A=l Card DataZs gHOp Gt2 Displaydf| TriggerS
BfE 5l Fair Recorder Command, Card Recorder

Command& &GtAH ControlSHL}.

2.14 Tag ZtHol ZEot nEItETE B StYES W2l DisplayE
E&25l= CommandE HEGHCE

[HAE Q& AT2 Team 6
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3) Table 3 HIAE g Adjust System Process (DFD) Z|AE

ID Name Description

1.2 Sorting Process List DataE ElL CH2Y| MEHE 0|2¢f HESo ™
El DataE LjELHCY

21 Main Control =02 List DataE ol Display % 2Z+2to| Send

Command& &GtAH ControlSHL}.

4  Features not to be tested
(1) Processes in SRA: Q|5 ZtX| E2}0|H|, Et4 HO|H M T2 MA SE testO| A A 2sH
C}.

(2) Modules in SDS: <Table 4,56 HAESIK| %E Process(DFD)2|AE >9| Processes name

ES
1) Table 4 H|AESIX| &2 Bus System Process (DFD) Z|AE
ID Name Description
1.1 Bus Sensor Interface Bus Sensor0f| wWE7tE7t TagZt E|™ Sensor22EH =
ol 7tIE7|28 E3f Card DataQ} TagE HL|FC}.
133 g5 (SR TriggerE @O 252 St1 Sktot FHEQ| A LtE
Card DataE HULHC|
134 X|5t& SHAL DI LS AL TriggerE £OF X|SHH SA 2 0| 7tE9| Q@F
= ALhet F| ALHE Card DatagE HHCH
1.3.5 HA->X[SHE O LHSA TriggerE 20t H{AO|AM X|SHEHZE 2SS S| O/ Lot
7tE9| @32 AlAtet §| AAt=El Card DataE EGHCE
1.3.6 X|otE->H & 0L EA Trigger 2ot X|SHEOIM HAR 250 S| 04
2= Aot F A4tE Card DataE HGHHCL
13.7 71223 (SHAH TriggerE &0t 7|22a8 ALtet F ALbE Card
DataE HUHCH
2.2 Display Interface CommandZ DisplayE A aiSHC}.
2.3 Fare Recorder Interface CommandZ Fare RecordE 7|EStCt.
2.4 Card Recorder Interface CommandZ Card RecordE 7|Z3tC}.
2.1.2 No-Tag Ef 17t LOILEX| %2 &M HAO| DisplayE =3

St= CommandE EGLHC}

[BIAE Q2] AT2 Team 7
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ID
11

1.2

13

14

1.5

1.6

2.2
2.3
2.4
2.1.2

2.1.3

[m
2
1H

Balance Lack

[e] X=X
s =

2) Table 5 E|AESIX|

Name

Subway Sensor Interface(71CH 24 74)

Subway Sensor Interface(Z&)

Subway Sensor Interface(2 2l)

()

Subway Sensor Interface(gt

Subway Sensor Interface(SCHZ <

2332l

Refine Process

Display Interface
Fare Recorder Interface
Card Recorder Interface

No-Tag

Balance Lack

Ver. 1.0

AoHo| HES WEFLET} Ef SRS Q| Displays
Z&#H35= CommandE HE WL

Subway System Process (DFD) Z|AE

Description
Subway Sensor(ACHYM)Y LWEFIEIL Tag7t E|H
Sensor22EH =02 ZIE7|2E8 E3| Card Datal}
TagE EL{=C}.

Subway Sensor(Z:h)0| wEFLE7} TagZt & Sensor
2H =02 7IE7|EE &4l Card Datat TagE E

LHZ=Ct.

Subway Sensor(412h0o| WEFI=7} TagZt & Sensor
HE S0 JIE 7|§% £}l Card Datall TagE E

LHZ=Ct.
Subway Sensor(2Hd)0]|
ZRE 02 JtEV|E
L &=Lt

WEILEJL TagZt E|™H Sensor
= E9l Card Data®t TagE E

Subway Sensor(SCHE2HAHZ2tS /)0l REFLET} Tag
7t =™ Sensor2RE S0|2 7IEV|EE S Card
Data?t TagE ELH=CL

Card Data?t TagE Sl AHLt2 st=0 Zast
Et2 Refined DataS =L

CommandZ DisplayE A aistC}.

CommandZ Fare RecordE 7|ESHL}.
Command&Z Card RecordE 7|Z Lt

oM

OtO Alg
[ O

B2t LO{LEX|
S5l= CommandE HEUGHC}
HZES NEFIC I B0

_l__ll_

= Command& HUHCH

B4 9| Displays =

|.O'-|2
=T

| DisplayE
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3) Table 6 E|AESIX| 22 Adjust System Process (DFD) Z|AE

Name Description
List Sensor Interface List Receiver InputE& S3df 22 Ztzto| ListE oA
List Data2 L} EHC
Display Interface Command&Z DisplayE Al2iStC}.
Bus Company Interface CommandZ Bus Send& ATt
Subway Company Interface CommandZ Subway Send& Al H3IC}.
Approach

Digital Door Lock System®2| program source code Bl unit test& Q|$t test codes
CTIP(Continuous Testing & Integration Platform) ZtHO|A O|FO0{X|{, program source

code/test code O] HZ Gl =X Alg2 X|

il

Moz EvE| test =L}

rlo

Item pass/fail criteria

Functional test pass/fail criteria : 2t 22 QAR

mo
o
n
ro
I
of
2
Is)
rot
_|T|_

Unit test design specification
7.1  Test design specification identifier

BUS.UTD.000.000

SUB.UTD.000.000

ADJ.UTD.000.000
7.2 Features to be tested

7.2.1 Processes in SRA
<Table 1,2,3 H|AE & Process(DFD) Z|AE> &=X

7.3 Approach refinements

7.3.1 Brute force testing

[HAE Q& AT2 Team 9
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PTSO| 2t 20| fftAds UFRSG=XE 205t7| 2ott, 2FAIg Folz L&

o
7|dt5H0] test caseE AHASICE 1 0]Q|Q 0 Q)

=Lt
74  Test identification

1) Bus System

Identifier

BUS.UTC.120.000

BUS.UTC.120.001

BUS.UTC.120.002

BUS.UTC.120.003

BUS.UTC.120.004

BUS.UTC.120.005

BUS.UTC.120.006

BUS.UTC.120.007

BUS.UTC.131.000

BUS.UTC.131.001

Feature(Process ID in DFD)

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.2 Refine Process

1.3.1 Calculate Controller

1.3.1 Calculate Controller

AT2 Team

Mo CiSME test caseE ZHASIX|

value

newCD.inout == "OUT" && newCD.transport

== "Metro” && CurTime - newCD.time < 200

Input

newCD.inout == "OUT" && newCD.transport

== "Metro” && CurTime - newCD.time > 200

Input

newCD.sensorInfo == oldCD.sensorlnfo &&

newCD.inout == “IN" && newCD.transport ==

“Metro” && oldCD.balance — newCD.balance ==

1050

newCD.sensorInfo == oldCD.sensorlnfo &&

newCD.inout == “IN" && newCD.transport ==

“Metro” && oldCD.balance — newCD.balance !=

1050

newCD.sensorInfo != oldCD.sensorlnfo &&

newCD.inout == "IN" && newCD.transport ==

“Metro”

newCD.sensorInfo == oldCD.sensorlnfo &&

newCD.inout == "OUT" && newCD.transport

== "Metro”

newCD.inout == “IN" && newCD.transport ==

“BUS" &8& oldCD.balance == newCD.balance

newCD.inout == “IN" && newCD.transport ==

“BUS" &8& oldCD.balance != newCD.balance
Tag == 1 && Refined Data?Q| inout == "IN"
&& Tr == FALSE && d1 == FALSE && d2 ==

FALSE && d3 == FALSE Input
Tag == 10|11 Refined Data®| inout == “IN", Tr
== TRUE Input

10



BUS.UTC.131.002

BUS.UTC.131.003

BUS.UTC.131.004

BUS.UTC.131.005

BUS.UTC.131.006

BUS.UTC.211.000
BUS.UTC.211.001

1.3.1 Calculate Controller

1.3.1 Calculate Controller

1.3.1 Calculate Controller

1.3.1 Calculate Controller

1.3.1 Calculate Controller

2.1.1 Output Controller

2.1.1 Output Controller

2) Subway System

Identifier

SUB.UTC.160.000

SUB.UTC.160.001

SUB.UTC.160.002

SUB.UTC.160.003

SUB.UTC.160.004

SUB.UTC.160.005

SUB.UTC.160.006

[HaE e

Feature(Process ID in DFD)

1.6 Refine Process

1.6 Refine Process

1.6 Refine Process

1.6 Refine Process

1.6 Refine Process

1.6 Refine Process

1.6 Refine Process

AT2 Team
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Tag == 10|11 Refined Data®| inout == "IN", d1

= TRUE Input

Tag == 10|11 Refined Data®| inout == "IN", d2
= TRUE Input

Tag == 10|11 Refined Data®| inout == "IN", d3
= TRUE Input

Tag == 10|11 Refined Data®| inout == "OUT"
pTr == FALSE Input
Tag == 10|11 Refined Data®| inout == "OUT"
pTr == TRUE Input

Tag == 1 0|11 Balance < Fare Input

Tag == 1 0|11 Balance > Fare Input

value

newCD.inout == "OUT" && newCD.transport
== "Bus” && CurTime - newCD.time < 200
Input

newCD.inout == "OUT" && newCD.transport
== "Bus” && CurTime - newCD.time > 200
Input

newCD.sensorInfo == oldCD.sensorlnfo &&
newCD.inout == "IN" && newCD.transport ==
“Bus” && oldCD.balance — newCD.balance ==
1050

newCD.sensorInfo == oldCD.sensorlnfo &&
newCD.inout == "IN" && newCD.transport ==
“Bus” && oldCD.balance — newCD.balance !=
1050

newCD.sensorInfo != oldCD.sensorlnfo &&
newCD.inout == "IN" && newCD.transport ==
“Bus”

newCD.sensorInfo == oldCD.sensorlnfo &&
newCD.inout == "OUT" && newCD.transport
== "Bus”

newCD.inout == "IN" && newCD.transport ==

11



SUB.UTC.160.007 1.6 Refine Process

SUB.UTC.171.000 1.3.1 Calculate Controller

SUB.UTC.171.001 1.3.1 Calculate Controller

SUB.UTC.171.002 1.3.1 Calculate Controller

SUB.UTC.171.003 1.3.1 Calculate Controller

SUB.UTC.171.004 1.3.1 Calculate Controller

SUB.UTC.171.005 1.3.1 Calculate Controller

SUB.UTC.171.006 1.3.1 Calculate Controller

SUB.UTC.211.000 2.1.1 Output Controller
SUB.UTC.211.000 2.1.1 Output Controller

3) Adjust System

Identifier Feature(Process ID in DFD)

ADJ.UTC.120.000 1.2.0 SortingProcess

ADJ.UTC.212.000 2.1.2 Adjust

7.5  Feature pass/fail criteria

PTSO| 2t RE(ZZMA)2 SRAY Holzf

DEES{OF BIC 2t RE(ZRMA)S Y€F / &

A= 2FAE

AT2 Team
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"Metro” && oldCD.balance == newCD.balance

newCD.inout == "IN" && newCD.transport ==
“Metro” && oldCD.balance != newCD.balance
Tag == 1 && Refined Data?| inout == "IN"
&8& Tr == FALSE && d1 == FALSE && d2 ==
FALSE && d3 == FALSE Input
Tag == 10|11 Refined Data®| inout == “IN", Tr
== TRUE Input
Tag == 10|11 Refined Data®| inout == "IN", d1
= TRUE Input
Tag == 10|11 Refined Data®| inout == "IN", d2
= TRUE Input
Tag == 10|11 Refined Data®| inout == "IN”", d3
= TRUE Input
Tag == 10|11 Refined DataQ| inout == "OUT"
pTr == FALSE Input
Tag == 10|11 Refined Data®| inout == "OUT"
pTr == TRUE Input

Tag == 1 0|11 Balance < Fare Input

Tag == 1 0|11 Balance > Fare Input

value

Buffer 1= NULL

TF '= NULL

Uz /£ A 52 BF

2 (
2 3 FA2 SRAQ| process description

12



8.1 Test case specification identifier

1) Bus System

Identifier

BUS.UTC.120.000

BUS.UTC.120.001

BUS.UTC.120.002

BUS.UTC.120.003

BUS.UTC.120.004

BUS.UTC.120.005

BUS.UTC.120.006

BUS.UTC.120.007

BUS.UTC.131.000

BUS.UTC.131.001
BUS.UTC.131.002
BUS.UTC.131.003
BUS.UTC.131.004
BUS.UTC.131.005
BUS.UTC.131.006

BUS.UTC.131.007

[E‘|| A E
==

o
i

Input Specification

newCD.inout == "OUT" && newCD.transport == "Bus” &&
CurTime - newCD.time < 200 Input
newCD.inout == "OUT" && newCD.transport == “Bus” &&
CurTime - newCD.time > 200 Input

newCD.sensorInfo == oldCD.sensorInfo && newCD.inout ==

"IN" &8& newCD.transport == "Bus” && oldCD.balance -
newCD.balance == 1050

newCD.sensorlnfo == oldCD.sensorlnfo && newCD.inout ==

"IN" &8& newCD.transport == "Bus” && oldCD.balance -
newCD.balance != 1050

newCD.sensorInfo != oldCD.sensorlnfo && newCD.inout ==
“IN" && newCD.transport == “Bus”

newCD.sensorInfo == oldCD.sensorInfo && newCD.inout ==

"OUT" &8& newCD.transport == “Bus”

newCD.inout == "IN" && newCD.transport == "Metro” &&
oldCD.balance == newCD.balance

newCD.inout == "IN" && newCD.transport == "Metro” &&
oldCD.balance != newCD.balance

Tag == 1 && inout == "IN” && Tr == FALSE && d1 ==
FALSE && d2 == FALSE && d3 == FALSE Input

Tag == 1 && inout == “IN" && Tr == TRUE Input

Tag == 1 && inout == "IN" && d1 = TRUE Input

Tag == 1 && inout == "IN" && d2 = TRUE Input

Tag == 1 && inout == "IN" && d3 = TRUE Input

Tag == 1 && inout == “OUT" && pTr == FALSE Input

Tag == 1 && inout == "OUT" && pTr == TRUE Input &&
CurTime — pTagTime < 400

Tag == 1 && inout == "OUT" && pTr == TRUE Input &&
CurTime — pTagTime = 400

AT2 Team

Ver. 1.0

Output
Specification
TR = TRUE

TR = FALSE

PTR = TRUE
D1 = TRUE

PTR = TRUE
D2 = TRUE

PTR = FALSE
D2 = TRUE
PTR = TRUE
D1 = FALSE
D2 = FALSE
D3 = TRUE

D3 = FALSE

Fare = 1050

Fare = 0
Fare = 1250
Fare = 1650
Fare = 1750

Fare = 0

Fare = 0

Fare = 100

13



BUS.UTC.211.000
BUS.UTC.211.001

Tag == 1 && Balance < Fare Input
Tag == 1 && Balance > Fare Input

2) Subway System

Identifier

SUB.UTC.120.000

SUB.UTC.120.001

SUB.UTC.120.002

SUB.UTC.120.003

SUB.UTC.120.004

SUB.UTC.120.005

SUB.UTC.120.006

SUB.UTC.120.007

SUB.UTC.131.000

SUB.UTC.131.001
SUB.UTC.131.002
SUB.UTC.131.003
SUB.UTC.131.004
SUB.UTC.131.005
SUB.UTC.131.006

[HaE e

Input Specification

newCD.inout == "OUT" && newCD.transport == “Metro” &&

CurTime - newCD.time < 200 Input

newCD.inout == "OUT" && newCD.transport == “Metro” &&

CurTime - newCD.time > 200 Input

newCD.sensorlnfo == oldCD.sensorlnfo && newCD.inout
“IN" && newCD.transport == “Metro” && oldCD.balance -
newCD.balance == 1050

newCD.sensorInfo == oldCD.sensorInfo && newCD.inout
"IN" &8& newCD.transport == "Metro” && oldCD.balance -
newCD.balance != 1050

newCD.sensorInfo != oldCD.sensorlnfo && newCD.inout ==
"IN" && newCD.transport == "Metro”

newCD.sensorInfo == oldCD.sensorInfo && newCD.inout ==

"OUT" &8& newCD.transport == “Metro”

newCD.inout == “IN" && newCD.transport == "BUS" &&
oldCD.balance == newCD.balance
newCD.inout == "IN" && newCD.transport == "BUS" &&
oldCD.balance != newCD.balance
Tag == 1 && inout == "IN” && Tr == FALSE && d1 ==
FALSE && d2 == FALSE && d3 == FALSE Input
Tag == 1 && inout == “IN" && Tr == TRUE Input
Tag == 1 && inout == "IN" && d1 = TRUE Input
Tag == 1 && inout == "IN" && d2 = TRUE Input
Tag == 1 && inout == "IN" && d3 = TRUE Input
Tag == 1 && inout == "OUT" && pTr == FALSE Input
Tag == 1 && inout == "OUT" && pTr == TRUE Input &&
CurTime — pTagTime < 400

AT2 Team
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Balance_Lack();

Tag();

Output
Specification
TR = TRUE

TR = FALSE

PTR = TRUE
D1 = TRUE

PTR = TRUE
D2 = TRUE

PTR = FALSE
D2 = TRUE
PTR = TRUE
D1 = FALSE
D2 = FALSE
D3 = TRUE

D3 = FALSE

Fare = 1050

Fare = 0
Fare = 1250
Fare = 1650
Fare = 1750

Fare = 0

Fare = 0

14
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Tag == 1 && Balance < Fare Input

3) Adjust System

Buffer |= NULL
TF I=NULL

8.2 Test items

Ja

e

7.4 Test identification®| valuegt
8.3  Input specifications

1) Bus System

String
String
String

int

String

char

char

char

[HAE Q& AT2 Team 15



2) Subway System

String

String
String
int

String

char

char

(@)
>
Q
=i

Int

int

3) Adjust System

String

8.4  Output specifications

1) Bus System

txt
txt

AT2 Team

i
|>
[m
e
i
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2) Subway System

Output
CardRecord

FareRecord

3) Adjust System

Output Specification

txt
Txt

Ver. 1.0

Output Output Specification
TF Struct record{String, String, String,int,
String,}
Total_BusFare Int
Total_SubwayFare int

9  Testing tasks

Task Predecessor tasks | Special Skills Effort Finish data

1 Unit Test Plan ZtM PTS #+&

2 Test design Task 1 PTSO|| CHgt Ofsl

specification

3 Test case specification Task 2 PTSO|| CHst O3

4 Test Execution Task 3 Test code =t

Test toolsOj CH3tH O|3|

5 Test result report Task 4
10 Environmental needs

PTSO| unit testE et 2td™ QA2 CH24F 2L}

(1) Hardware & Platform, gcc compiler/linker

(2) CTIP(Continuous Testing & Integration Platform) Environment

Test tools
CUnit unit test framework for C

[HAE Q& AT2 Team 17
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11 Unit Test deliverables
12 Schedules

9 Testing tasks &F=x

[HAE Q& AT2 Team 18



