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Introduction

1.1

1.2

1.3

1.4

1.5

Objectives

Network Printer System(0|St NPS)2| Unit testE Q[ Za3t st 7|&0 st

o, X BXQl SHAMOl QAL test =TS0 &SH MEXHSE HAISCE

Background
NPS= HESRAR ZBE Fd5 LZEQI0jz Foist A[LHO|CH AMEXZE =35t

Unit test= A|AEIZ FE5E XA B EEE2 22 Sh= testO|Ch Unit testE

Sof AlLEol 2EHE HOJE 8 Z2MASO| A S THESHL, SHEA XS}

CHAFS 2 Unit TestE

o
= = o
LY testE ALY Pt A EAL H2 G, 7leHe FE,
C

Project plan

NPSQ| SRS, SDS2 7|Bt2 2 Program source code % Unit TestE 29It Test Codet
Cygwin ZtZ0|A O|ROZICE Program Source codes= €3 F7|E 7iX|1 EHES1

Build & Unit test& & $tC}.

_-—

Configuration management plan

_._

NPS2| Program source code ! Unit TestE {3t Test Code= Cygwin 2HZE0|A O|F

O TICt. Program Source codel| B1ZA % £ AFS2 X|&Hoz E3k1 HAEEC

1.5.1 Program Source code2| HZ&

Program Source codeOl =FAtao| Lz 4L, O

i
ofm
%
s
fd
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Unit testE A BHC}
152 LFF7
Program Source code= 278 F7|E ZHX|2 RS2 Build & Unit testE +&StCE
1.6  References
2015SE_B_NPS_T1_SRA Ver 3.0

2015SE_B_NPS_T1_SDS Ver 2.0

Test items

NPSE Fddt= XA tHRel E&S0| Unit Teste| CHAO| EICH ZF 2F2| inputd 2[2
S YMS O ASk= outputO] LEREX| testdtH test itemE2 LS AIREZ2HEH Y
=l ALt

2.1.1 Overall of modules (2015SE_B_NPS_T1_SRA Ver 3.0 &=X)

Amount of paper

Amount of ink -
User Input Stop Button S ’-Dat:-“
v v I L
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User - Stop =2 Print Data - Fheck e
command Button s\ Pre-process \_ Print Data J Queve 4
Interface Interface - ,.&ﬂ e

Print file

—

Command data

Print file  Status

qemmsemmesme——————————

allr ; User List
Amount of paper Amount of ink T User List
‘1\ - P e Status

53
i
g
gy C
B8
8

Manage

sensor
Interface

Paper
Sensor
AN

Status N
\,"—-_"'u

. Command N~="===Tmme
.U_ser Lm_—)(‘. Distributor 4|

4 Print :
¥4 Printer

|_> Amount of paper

Display
Screen

Status

1
1
—— !
Amount of paper H
1
1
i

Amount of ink

b

-
- I‘Recharge

Manage
Vs

User List

Amount of ink

Reject

Registering Print data

T | | e e ’ — Display data

2015

2! 1 NPS Overall DFD
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2.1.2 DFD of modules (2015SE_B_NPS_T1_SRA Ver 3.0 &X)

Status User List —_——» Print data

= Display data
---------- » Enable

Print

T Manager ==========p Djsable
o ey 2.1.2 g e
NN Status datg  —rs
o —_» Display data
User User data Useiiise
Manager —_—
Extracted m— Status
paper data ,! \‘ User List - |
1 Command 1\ —F— —  Display data
1 i Trigger 5 Recharge > i
ictri J i e = TS N Ll sl it isable
v Distributor | ™ Gommand anager AT
\ g = 2.1.4 Status
,’ - Wﬁ Amount of
3 S Paper g i) paper & ink
“ﬁ‘

ety Display data

2 x
User List /t&Z Status data Status

N

—p.  Display data

Y 3
e el L o Cancel Print ) _ il
216
Status data Status
1% 2 DFD Level 3
Amount of paper
Status
Amount of ink Status
el SN Print data
N——.
.
\ Display data
Data -
napble
Lobby 22 -
“ Disable
& ! N N 2125 fmmemmeeeae -
é'f-" 't Check \ S —-'f
I I‘ Print Pop Print data
\\ Data {;
v:\maa\a \\ 2124 g Queue
Command i S ™
—_— Print Data
Trigger Pre-process 2 g
T $c
2121 5
=
Display data
—
Queue

2015

1% 3 DFD Level 4 - Print Manager

Class B Team 1 6




Ver. T1-2015SE-NPS-UTP-1.5

User List
User List Display data
—— (R Mk SRt
User data User name User List
Ny Status data Status
”
P
Trigger Y,
[
sl User ,
1 M Display data
I anage . G
Command ‘\ 9 Trigger Del User e, User List
— 2\ Interface rF-----m----- User name _—
5 - 2.1.33
L 21234 ,: Status dat, Status
‘."‘-_ __.-—'
- Reject Display dat
e Registering sl o
2134 Status gags Status
& 4 DFD Level 4 User Manager
Amount of paper
Amount of ink &
.
Amount of Paper a4, "t
R %
28 | o3 Display data
gl Tl
gg_ Lt pe\'
" a Add Paper Ch d
?\eq\h‘:ed ¥ . i — R,  Amount of Paper
”——--“ "'—-“ x
s ~ -
-~ _— RY
” N — S, tatys daty Status
. 4 \\ Amount of Ink ™ dag, ———eeeeee—
Trigger ‘f \
ssesce-mm=y RECharge i . Display data
1 1 Required Ink ik —
l— n anged in ———
C d ll Manage : e v o e Amount of Ink
omman 1 |
nterface 7 Tigger i e
_—
\ / 99 Status data Status
\
- T
~~."‘- ..--" .-“""'-__
e Reject Display data
Recharging
2144 Status data Status

1% 5 DFD Level 4 Recharge Manager

2.1.2 STD of modules (2015SE_B_NPS_T1_SRA Ver 3.0 & X)
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User Tick[(Command == “Reg" || Show User
Manager Command == “Del”) &8& isAdmin] List

Trigger “User Manager”

Tick[Command == "Show” && isAdmin]

Trigger “Show User List”

Tick[hasUserList && isFile]

Tick
Ready Cancel Print

Tick Tick[Command == “cancel” &&

Printer Trigger “Print Manager”
Manager

isPrinterRunning]

Trigger “Cancel Print”
Tick[(Command == "A4” || Command == “Ink”) &&

isAdmin] Tick
Trigger “Recharge Manager” EP = Extracted Paper
El = Extracted Ink
AP = Add Paper
Recharge Al = Add Ink
Manager

2! 6 NPS Level 3 STD

Tick[command == “Reg" && 'hasUserList] Ticklcommand == "Del” && hasUserList]

Ready

Trigger "Add User” Trigger "Del User

Tick

Add User Del User

Tick

Tick[(command=="Reg" &&
hasUserList) || (command=="Del"
&& 'hasUserlList)]

Trigger "Reject Register”

r

Reject

3% 7 NPS Level 4 STD - User Manager
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Tick[command == "A4” && EP + AP <= 100] Tick[command == “Ink" && El + Al <= 3000]
Trigger "Add Paper” Ready Wperl
Paper
Recharge Ink Recharge
Tick[{command=="A4" && EP + AP > 100) Tick
|| (command=="Ink" && El + Al >3000)]
Trigger "Reject Recharge”
EP = Extracted Paper
El = Extracted Ink
Reject AP = Add Paper
Al = Add Ink
1% 8 NPS Level 4 STD - Recharge Manager
3  Features to be tested
3.1 Processes in SRA : ZF 2N AZL ZHX| 1D e @FAIES BHESHE X E testPiLL
3.2 Modules in SDS : 2t 20| 7tX|1 U OO QUEIL|O[AE testStC}. <Table 1 test®
process(DFD) 2|AE>Q| process name & X
<Table 1 test® process(DFD) Z|AE>
ID Name Description
2.1.1 Command Distributor e 22 HHOo ol ZFO M2t LB ZE=MA
oA FHES WES= Z2MA
2.1.2.1 Print data pre process MY 22 HIOIHE ©MAH2[5H7| fot ZEMA
2122 Count Paper ZZEQ TRt 8XE Me ZEMA
2123 Count Ink ZZEQ Zast dIE Me ZEMA
2.1.24 Check Print Data SiXf ¥t X THoz mAg =T £ QU
2 X dASHE Z2MA
2.1.2.5 Data Lobby 710 of7| ¢ mUO| A=K SQIsta =0
S= HOIHE ©ESte ZE2ENA
2126 Reject Print ZH0| 27 &= 8X/¥329 20| HX HOotU=
EX/d3e| ¥ELH BE My /7t ZOX = Xt
UAE I L= ZEMA
2.1.3.1 User Manager Interface | &8 22 EZE0/0| 2t Add User/Del
2015 Class B Team 1 9
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User/Reject RegisteringE 2 &S TEMA HY
of & SE/AHStH= ALEXL O|FE User Listof
EX 52 EXSHA| U=XE TESHE ZEMNA

2132 Add User User List0] MZ2 AIEALE SFotes ZEAMA

2133 Del User User ListO A AFEXHE M AH[ohHE ZEMA

2134 Reject Registering olo] s&&E AMEXNE SE5t StALL, EMSHK]
Y= AFEXE AHSHE St olelddE AE2|st
= ZE2MA

2.1.4.1 Recharge Manager | 18 22 FZ00| w2t HHY T STSHHE=

Interface A0| X} ERot Lt GRS M ZCHX[E E

X| Q4EX| EEHSI| Add Paper/Add Ink/Reject
RechargingS ZEote ZZ A2

2142 Add Paper EXE FI5ts Z2MA

2.143 Add Ink YIS FII0ls Z2HL

2144 Reject Recharging o HEXE ZMSEE FHE a75k= o<
d82 MEste ZEMA

215 Show User List Xl S0 Aes X FFQ £HES 2I5tY
HE|St= Z2MA

2.1.6 Cancel Print EFHS Fa ot ZEM2

2.3 Display Interface 2320 =3 HOHE 23 &of 232 =3
YES Uls Z=hx

4 Features not to be tested
4.1 Processes in SRA: 2|F &X| EBtO|H, the HO|H MY Z2M2A 52 testO|AM A o
Ct.
4.2 Modules in SDS: <Table 2 testStX| 242 process(DFD) 2|2~E>9| Process name &%
<Table 2 testStX| 2Z process(DFD) 2|AE>
ID Name Description
1.1 User Command Interface | AbEAt7F Yot HHOIE 2O MESHE ZEMA
1.2 Paper Sensor Interface X9 TEHZ HOot MHS= ZEMA
13 Ink Sensor Interface YA rHHEZ Wop MESH= ZE=MA
14 Stop Button Interface FYHE FAAT|= BHE HEYSte ZENA
5 Approach
2015 Class B Team 1 10
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NPS2| Program Source code H Unit TestE /¢t Test Code= Cygwin(gec) B0 O] F0f

3 U 4F gL ASHoE STED HASEHL,

o

X Program Source code®| #Z
6 ltem pass/fail criteria
2 BEE2 QFAYE 25 THESI0foF otCh U o E =3 gtel ZAutt ZOrof $Hoh
7 Unit test design specification
7.1 Test design specification identifier
NPS_UTD_000_000
7.2 Features to be tested
<Table 1 H|AE% Process(DFD) 2|AE> &=
7.3 Approach refinements

7.3.1 Brute force testing

ot
ro

NPse| Zt RE0| RFAdS UHS=E XIS =57 {I5H0], 2FAIL0 Z2
E L& 7I2510] test caseS Aottt 1 0]2[2| 02| &2 0| CHoi M= test

cases AfYSHXA| Q=L

LS

74  Test identification

Identifier Feature (Process ID | Valid value
in DFD)

NPS_UTD_001 | 2.1.1 Command | User?} 233t AN E F=5t0 FHOO
Distributor sEste &8 A™AIZIC

NPS_UTD_002 2.1.2.1 Print Data | Print CommandZt E0{ 2™ print file2 Print
Pre-process file databaseOl X|Z&3t1d, Count Paper, Count

Ink Z2M20 oIS 2L Zast YAt
E0|9] &g Hor=Lt.

NPS_UTD_003 2.1.2.2 Count Paper | Print Data Pre-processOf Al Bt2 mg £XM
S Zest =0|9] S =HBICE

NPS_UTD_004 | 2.1.2.3 Count Ink Print Data Pre-processOilA 22 mAZ &4
8 Qs YFo| Yg XML

NPS_UTD_005 2.124 Check Print | Print dataOll CHoFO] $Xf £X|/d39| Fut

Data =8 A Zo3t 8X|/439 ¥2 =I5t

2015 Class B Team 1 11
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7ol MEE ol =& =elstd &3 7t
ot JEQIX| TSI Jhs Al Data Lobby
£ =&t}

NPS_UTD_006 | 2.1.2.5 Data Lobby | 7|&0| CH7| &l I0| A=X| =Qlsta
=AMO0l| A Ho|He| =ME ZHSIY M
oiCt &3 F0| ot =g mo| EX
Al Print interfaceE T &=3tC}

NPS_UTD_007 | 2.1.2.6 Reject Print | 20| @7 &l= &X|/Y39| Y0 AX|
OfAe BX|/YAo| FHCH B WLt 77t
Z K2 XtAS W =0 FHO| HHEE
OS2 Display Interface2 E3IC}

NPS_UTD_008 | 2.1.3.1 User | 2|X}7t 28t commandOi| M2} User List

Manager Interface | Off O|0] EX =2 EXIX| %X =Qlst
2 SE/AMYE zHol FFE Al Add
User/Del UserS S =3HC}

NPS_UTD_009 | 2.1.3.2 Add User 22| Xtz 3B commande| SEE User
DataS 2 9O} User database L0 X
otk

NPS_UTD_010 | 2.1.3.3 Del User 22| X7t LB commandl| AMM[E User
DataE 23 B'O} User database IFO0fAf
APK|BHCE

NPS_UTD_011 2.1.34 Reject | 0|0 S&E ZLE S5ty & MLt =X

Registering SHA| @fe AFEXIE AMASHH & W ZEAM
A FEO| AHRECD
NPS_UTD_012 | 2.1.4.1 Recharge | AFAI7} Y=o STEH FHOO| CHSHO
Manage Interface OffH HHCIX| ME2tst, 58 7tsh E)
OIX] mHstol HHOE ZHiSHCt

NPS_UTD_013 | 2.1.4.2 Add Paper Xl M=ol mY =HZ YAl EXGHD
71E0 TR A= EX|Q| 0| 2[Xp7t
AT X9 S FItHCt

NPS_UTD_014 | 2.1.4.3 Add Ink N TASQ mY =HEZ LA FHX[GH2
71E0 ZHX|D Qe ¥FQ| Yo 2[RIt
AT Y39 Y FItHCt

NPS_UTD_015 | 2.1.44 Reject | Zr2|Ate| &X|E FTSt= YHOO| CHSHY

Recharging 7150 7HX 2 e EX|Q gt FUHE &
Xlo] ol =|Cf 38Xl 1008 Z=1SHALY,
AR E FTSt= FHOO| st 7|E0| 7t
X2 e gA9 ut F=ItE Y39 A0

Class B Team 1 12
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o HEX|Q 30008 ZE1t6t= % BHE
HEohtt.
NPS_UTD 016 2.1.5 Show User List | User databaseOlA] SZ2E& AI2Xto| B2E
25 ZHotot
NPS_UTD_017 | 2.1.6 Cancel Print =S FASE ot Y Al =0
FAEASS el X =HIQ mYS
M| 7oLt
NPS_UTD_018 | 2.3 Display Interface | &} Displayk|0jof & HEESZ2 XNYEUL=E
M Display MmN =HE = UEEF
okt
7.5 Feature pass/fail criteria
NPSQ| Zt EE(ZZM )2 SRAO FoEof s 27Ae (§E / 28 ¥ SE)S
2 5 DHESjoF Sthh RE(ZERAMA)e 26 / =28 U SEH2 SRAS process
description ¥=3 ZZETHC}
Unit test case specification
8.1  Test case specification identifier
|dentifier Input Specification Output Specification
NPS_UTD_001_001 Command = "User1 test1.txt” PreProcess @&
NPS_UTD_001_002 Command = “User1 test1” “The file does not exist.”
(ogs 2R 2= 39 e
NPS_UTD_001_003 Command = "User1 test1.txt" “The file does not exist.”
(EMSHA| Y= mes Yo 4 | =9
o
)
NPS_UTD_001_004 Command = “User100 test1.txt" “Uzer100 does not exist
(Uzer1007t SE&|X| %2 42) |inUserDB" &%
NPS_UTD_001_005 Command = “User1 Reg User3” “The file does not exist.”

(ZEIRE7E Ot AFEARZE AL

EE22 QNS A

o/ =2 _I_)

ES
=9

NPS_UTD_001_006 Command = "Admin Red User5”

“Wrong command. Try

(RE BHOE YAAAUS Z | again'EH
<)

NPS_UTD_001_007 Command = “Admin A4 150" “Range of A4 is 1 to
(BX|o| ZCHX|E Holh ST | 100" 2

Class B Team 1

13




2015

Ver. T1-2015SE-NPS-UTP-1.5

QTSRS %—?—)
NPS_UTD_001_008 Command = “Admin Ink 4000" "Range of Ink is 1 to
(32 ZCHX|E HOot STEZ | 3000" =
QFRAE B8R
NPS_UTD_001_009 Command = "Admin A4 50" "Printer is  charging
(BXIE 5T 3¢ M X 5 | now" =8
2 a7 49)
NPS_UTD_001_010 Comman "Admin Ink 1000” "Printer is  charging
1 now" £

= 27 )

NPS_UTD_001_011

d=

(325 %7‘._ TE M 43 H
ot &
d=

Comman ‘Admin Reg User0"

User Manager Interface
E, UM=1

NPS_UTD_001_012

Command = “Admin Del User0"

User Manager Interface
BE, UM=1

NPS_UTD_001_013 Command = “Admin  Show | Show Userlist ZE,
UserList” SUL=1

NPS_UTD_001_014 Command = "Admin A4 50" Recharge Manager
(BT s 8X 2 Y2 YRS | Interface 2=, RM=1
%e 39

NPS_UTD_001_015 Command = “Admin Ink 1000" Recharge Manager
(B™ 7tstt 439 Y2 YDt | Interface =&, RM=1
%e 3P

NPS_UTD_001_016

Command = “cancel”

Cancel Print 3%

NPS_UTD_002_001

command = “User1 test1.txt"

Count Paper, Count Ink

$E ZF  Check Print

Data 3%

NPS_UTD_003_001 cFile = test1.txt count = 3
NPS_UTD_003_002 cFile = test2.txt count = 1

(test2.txt7} =4 [f)
NPS_UTD_004_001 cFile = test1.txt ink = 35
NPS_UTD_004_002 cFile = test2.txt ink=0
NPS_UTD_005_001 pd = {"User1”,10,500,0," | Queued| pd X%, Data

document1.txt"} Lobby ==

(B8 7ts z=dY W) PM=0
NPS_UTD_005_002 pd = {"User1”,150,3000,0," | “paper low"=3, Reject

document2.txt”} Print 2=

(28 Al 2% X7t ¥X & | PM=0

Mote SX|ELE RS )

Class B Team 1
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NPS_UTD_005_003

{"User1”,1700,1000,0,"
document3.txt"}

(B3 Al BR3 9437 #H =
Wohe AIwct B )

pd =

“ink  low"&%, Reject

Print @&
PM=0

NPS_UTD_005_004

pd = {"User1",150,3000,0,"
document4.txt"}

(B3 Al e 8x % Y%

“paper and ink low"&
2 Reject Print &=
PM=0

Xy EXsts X % YIAELC
M= M)

NPS_UTD_005_005 pd = {"User1”,10,500,0,” | “Print Queue is full"®
document1.txt"} &, Reject Print @&
(471 &2 =5E0| 57HY W F, | PM=0

Queue?l Z|CHXIZ LHUS M)

NPS_UTD_006_001

=8 Jts =dY Al =
5 o ool gled

=

Print Interface @&

NPS_UTD_007_001

"Reject command” £
PM =0

NPS_UTD_008_001

command = "Admin Reg User1”
(User10| O[O0 SEEOH QUS
i)

"User1 is already
registered” £,

Reject User @&

NPS_UTD_008_002

Command = "Admin Reg User1”
(User10] SEEOIN UX| A=
)

AddUser("User1") &=

NPS_UTD_008_003

command = “Admin Del User1”
(User10] SEEOIH UX| A=
i)

“User1 is not exist in
User database” =g,

Reject User @&

NPS_UTD_008_004

Command = "Admin Reg User1”
(User10| O|0] SEEOH Us
i)

DelUser("User1") &

NPS_UTD_009_001

Command = "Admin Reg User1”
(User10| SEE[X| @2 E2)

UsertxtOll Usert X%,
“User1 is successfully
registered” @&

UM=0;

NPS_UTD_010_001

Command = "Admin Del User1”

UsertxtOl User1 AHH,
“User1 is successfully
deleted” =%

UM=0;

Class B Team 1
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NPS_UTD_011_001

"Reject  command!"E

=g
=

=
UM=0;

NPS_UTD_012_001

Command = “"Admin A4 10"
(X HotA= X LO| 90LLCt
AL &2 o)

Addpaper(10) @&

NPS_UTD_012_002

Command = "Admin A4 90"
(X Hotyp= X YO| 10ELCH
= )

RejectRecharging() &

NPS_UTD_012_003

Command = “Admin Ink 1000"
(EX HorAEs X L0| 3000
Cf &ALt 22 Of)

Addink(1000) &

NPS_UTD_012_004

Command = “Admin Ink 2000"
(AN HorUhes 88X 20| 1000&
Ct 2 [[H)

RejectRecharging() &=

NPS_UTD_013_001 Paper = 30 status = “Recharging”
Paper.txt,
isCharging = 1
TR F status =7,
"Recharging is done” &
2
RM=0
NPS_UTD_014_001 Ink = 100 status = "Recharging”
Ink.txt,
isCharging = 1
TE ZT status =7,
“Recharging is done” &
2
RM=0
NPS_UTD_015_001 "Cannot execute
command."& &
RM=0
NPS_UTD_016_001 Command = “Admin Show | “UserList : User1 User2
UserList" User3”(UsertxtS SHHO||
£2)
NPS_UTD_017_001 “Current  Printing s

canceled.” &3,

isPrintRunning = -1

Class B Team 1
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status = “waiting”
8.2

DisplayContent.txtOf|

N HEfREZ, B0,
Test items

—_
At

B, ) S HAIX] MF

8.19| Test case Identification

HES
8.3 Input specifications
8.19| Test case Identification &Z&
8.4  Output specifications
8.19| Test case Identification &=
9  Testing tasks
Task Predecessor Special Skills Effort Finish Date

1. Unit Test Plan SRS ZHd

2y SRA %t

SDS %

NPS 7%
2. Test design Task 1 NPSOf CHzt Ofs|
specification
3. Test case Task 2 NPSO| CH2t Ofdf
4. Test Execution Task 3 Test code ZHd
Test toolsOf| CHst
O| 5K
5. Test result report Task 4
10 Environmental needs
2015

Class B Team 1
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NPS2| unit testE ¢St 28N 27AIL2 O30 20

1) Hardware & Platform : Cygwin
2) CTIP Environment

11 Unit Test deliverables

12 Schedules

9 Testing Tasks &=

2015
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