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Introduction

1.1

1.2

13

1.4

1.5

Objectives

Network Printer System(O|S} NPS)Q| Unit testS sl Zast sat 7|F0 of

9|, ABHQl SFXHQ QALY test =TS0 &3 MEESZE HA|BCE

ret
oz

Background
NPSE WEY ZEE THS ADEYOR T8 AAHOICH ALBXTL E2stn

H2 OIES YESIY ZeHZ MEED Z2HE E8¥2s Y9 22 =MUZ ol
E Ct. AFEXLSl =52 2|7t 2elotH =7t ®MAY 4 UCh

SOttt Of A|2”2 o J4el ¢

Unit test= A|AEIS St XA HR 2252 HAH2E St testO|Ch Unit testE
Soff AAE HE HO|H U ZEMASO0| @FAIEE UHESHD, SHEH 2E5t

=A| gelstot,

—

Project plan

NPS2| SRS, SDSZ 7|2t2Z Program source code ! Unit TestE I8t Test Codes

Cygwin ZZ0|A O|RO0{ZIC}t Program Source codes ¥ F7|E 7iX|1 EHEED

-

Build % Unit testE &L}
Configuration management plan

NPS2| Program source code X Unit TestE I8t Test Codet= Cygwin ZHEO|A O|F

O{ZICt. Program Source code®| #HZA U £H Atet2 XEHo=Z E3E|1 HAEECH
1.5.1 Program Source code®| #4

Program Source codeOf =FAI0| Zdz F2, Of

i
Ofm
I
Ot
k-l
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Unit test& &t}

Program Source code= 28 F7|& 7HA[1 RS2t Build 8 Unit testS FASCE
1.6 References
2015SE_B_NPS_T1_SRA Ver 3.0

2015SE_B_NPS_T1_SDS Ver 2.0

Test items

NPSE Fddt= Z|& HHRe] E&E=0| Unit Teste| CH&rO| EICEH 2 2E2| inputd] 22/2]
U HYS M |StE outputO] LEREX| testStH test itemES LS AIBE2EH &Y
| AL

2.1.1 Overall of modules (2015SE_B_NPS_T1_SRA Ver 3.0 & ZX)

Amount of paper

Amount of ink -
User Input Stop Button e ‘—Data e
-7 R
& v T N e AP

User Stop = Print Data & l’ Check 9__,1\ E
command B Button —>\_ Pre-process /\~ Print Data _J <, Queue i
Interface Interface bl Tl i

# _‘— N:s o E
r—— Print file  Status !
Command data | Print file — — i
- i
Amount of paper | || [ Amount of ink User List -
User List
i —
-,
Ink >, 7" User ﬁ
Manage
sensor
—>
Interface ~ Jrieias

v

Print .
T Printer

=" Amount of paper

1

|

— !
Amount of paper :
———— !
i

1

Amount of ink

3 ’ Command \\ _____________ 3
User List —%( Distributor 4. i i Display Screen
— \~T__‘,/\ i —R_ h_~ Interface

: F; \ > ';c arge
User List ! s

Status

Reject Amount of ink

Registering Print data

Status | ''''''''''''''''''''''''''''''''' : —  Displayedata

2015

%3 1 NPS Overall DFD
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2.1.2 DFD of modules (2015SE_B_NPS_T1_SRA Ver 3.0 &X)

o JsEr Lt ——————— Print data
=———————> Display data
Biint: TN ==—m———————- > Enable
Manager ) ========== > Disable
2.1.2 e
Status data Status
ey Display data
User User data User Liet
Manager \ —
Extracted 2.13 Statys data Status
paper data /
1 1
I CO mma nd i ! —_  , Display data
| | Trigger 5 Recharge S e
i I | S e e e e Manager:  J e isable
\  Distributor | ™" Crmand anager S dite
\ | ——— 214 Status
ﬁ*‘(ad'e(: \\ /,~ WD Amount of
R\ v \\ 2 W 1 w 1 ,l ~~~~~ Paper g inie paper & ink
\N /, S —
h-__—’ ~~
1 iy - Display data
1
- X2 Sta ——
“‘ User List 7 yeef o tus daty Status
\
\
\\ ) —_  Display data
Status e e e i Cancel Print ) ___ » Dicable
2.1.6
Status data Status
3% 2 DFD Level 3
Amount of paper
Status
Amount of ink Status
d%? - Print d
% T - ~ rint data
% i3 |2 —
° 3 oy \ Display data
® Data b o
nable
p———— Lobby e .
4 \ 7/  Disable
/ S = 2125 Emmmmmmeem .
,’ Check \ Soo _‘—’
I‘ Print ! Pop Print data
\ Data l',\
Y 27Ush p o
pndS N, 2124 S "int dagy__QUeUe
Command Print D S
I rint Data
Trigger Pre-process a2z
> 23
_____ g8
2.1.2.1 gh
Display data
_—
Queue

1% 3 DFD Level 4 - Print Manager
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User List

User List Display data
User data User-name User List
- ————— Status data Status
I',
Trigger ’
" User 1 User name
---------- * ] Return data Blisplay-aata
I Manage ! , _
Command “ 1 Trigger b User List
— ——\ Interface  F-----==---- - User name
\
N\ 4 —
N, 21371 Status data Status
~ AT
~~~_——”
eject Display data
Registering
2134 Status dat, Status
13 4 DFD Level 4 User Manager
Amount of paper
Amount of ink N
Amount of Paper Pep:f“l‘sg
3% | z% ,
3 g 25 Display data
o @ gr %
E o (
5 . o0 pape Add Paper Changed paper
guire ————— Amount of Paper
- Re _—" —————————————
,’¢¢ N\\ —‘__—— 2140 N
’ N b, lus g, Status
. 4 ‘\ Amount of Ink "k OZL::O’ %la —
Trigger l' \
-mm-----—--+{ Recharge \ _ Display data
1 I Required Ink ——
e anged in F
c d I| Manage 'l e ———— Amount of Ink
omman 1 | —_——
nterface 7 Tigger TS——
_—
\ A 9 Statys dats Status
A Y —
w2141 A<
\\ ' d S
ﬁ"'--——” -..."'-
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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Show User
List

Tick[Command == "Show" && isAdmin]

Trigger “Show User List"

User Tick[(Command == "Reg” ||
Manager Command == "Del") && isAdmin]
Trigger “User Manager”
Tick[hasUserList && isFile]
Printer Trigger "Print Manager”
Manager
g Tick

Tick[(Command == "A4" || Command == “Ink") &&

Ready

Tick

Cancel Print

isAdmin]

Tick

Trigger "Recharge Manager”

Recharge
Manager

Tick[Command == “cancel” &&
isPrinterRunning]

Trigger "Cancel Print"

EP = Extracted Paper
El = Extracted Ink
AP = Add Paper

Al = Add Ink

1% 6 NPS Level 3 STD

Tick[command ==

“Reg” && 'hasUserlList]

Trigger "Add User”

Ready

Tick[command == "Del” && hasUserList]

Trigger "Del User”

Tick

Add User

Tick[(command=="Reg" &8t
hasUserList) || (command=="Del"
&8 hasUserList)]

Tick

Trigger "Reject Register”

Del User

Reject

3% 7 NPS Level 4 STD - User Manager
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Tick[command == “A4" &8& EP + AP <= 100] Tick[command == "Ink” && El + Al <= 3000]
Trigger “Add Pape/ Ready Wper-.
Paper
Recharge Ink Recharge
Tick[(command=="A4" &8 EP + AP > 100) Tick
|| (command=="Ink" && EI + Al >3000)]
Trigger “Reject Recharge”
EP = Extracted Paper
El = Extracted Ink
Reject AP = Add Paper
Al = Add Ink
J% 8 NPS Level 4 STD - Recharge Manager
3 Features to be tested
3.1 Processes in SRA : Zt T2 MAT} 7HX| 1 Y= QPAEE UESHE K|S testPtCt
3.2 Modules in SDS : 2 2=0| 7tX|12 QU= HIO|H QAHL|O|AE test®HC} <Table 1 test®
process(DFD) 2|2 E>2| process name HZ
<Table 1 test® process(DFD) Z|AE>
ID Name Description
2.1.1 Command Distributor M 22 HHOoo TSRO Mt L2 ZEMA
oA FHES MYSts ZENA
2.1.2.1 Print data pre process FE Y2 HOIHE HNe|3t7| fgh Z2NA
2.1.2.2 Count Paper DT2EQ ZEst BXE M= Z2MA
2.1.2.3 Count Ink T2 E0 Z€o3t Yd3E N TZEMA
2124 Check Print Data SR YA 82X oz mMYUS ZHE £
= X gASlE Z2M A
2.1.2.5 Data Lobby Z1E0] oi7| ¢ meol A=K ISt =XMof
2= HOIHE TESe ZENA
2126 Reject Print ZH0| 27 k= EX|/YA ¥0| A HOtU=
EX/Z30 ZELt @S Wy F7t ZCHXZ X}
A2 I 2EE= ZEM
2.1.3.1 User Manager Interface | &8 &2 HHOO M2 Add  User/Del
2015 Class B Team 1 9
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User/Reject RegisteringE 2 &5t ZEMA FHY
of & SE/AMSte{= AL&XL O|E& User Listoll
EN B2 EXSIK| R=XE BLSE ZEMA

2132 Add User User Listo]l 22 ALEXIE S35t Z2 M4

2133 Del User User ListO| A ALEALS AH[SHs Z2 A2

2134 Reject Registering olo] s&& AMEXE =5t StALL, EMSHK]
e MEXE AHSSIEY St= oelddgs MEst
= TEMA

2.14.1 Recharge Manager | 28 &2 FZE00| Mzt Y T SHSH=

Interface 0| X HRFor A HoiYS O ZCHX|E &

X| St=X| EEHSIO] Add Paper/Add Ink/Reject
RechargingE &= ZE2AA.

2142 Add Paper EXE F5te Z2MA

2143 Add Ink YIS FIo=s Z2MA

2144 Reject Recharging Z0 HEXE ZUSEE FHE 275= 02
dEg MEste ZEMA

2.15 Show User List SN SEEO U= A 55O EHE 2A%HY
HE|ste ZEMA

2.1.6 Cancel Print EHE FL ot ZENS

2.3 Display Interface 2320 =85 HOHE 23 o 232 =3
Y2 Ul Z=M2

4 Features not to be tested

4.1 Processes in SRA: 2| ZX| E2t0|H, Tt MO MY ZZMA 52 testO|M X 2ot

Ct.
4.2 Modules in SDS: <Table 2 testStX| %2 process(DFD) Z|AE>2| Process name & X

<Table 2 testStX| %E process(DFD) E|AE>

ID Name Description

1.1 User Command Interface | AFEXF7L Y&t HHOE 20 MES= ZEMA
1.2 Paper Sensor Interface X9 THHZ HOoF M= ZEMA

1.3 Ink Sensor Interface YA9| TS O MHS= ZEMA

14 Stop Button Interface FHS FAA7|s HES dHSle ZEMA

5 Approach
2015 Class B Team 1 10
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NPS2| Program Source code R Unit TestE /3t Test Code= Cygwin(gec) 80N O|F
X|I™ Program Source codel| Hd U £ A2 XEHoE SE|D HAEELC
6  ltem pass/fail criteria

7t BES QAR

o

S5 PHERSIOOF oot A ghof E =3 gfel Autyh ZOtof ohot.
7 Unit test design specification
7.1 Test design specification identifier
NPS_UTD_000_000
7.2  Features to be tested
<Table 1 H|I2Eg Process(DFD) 2[AE> EZ
7.3 Approach refinements

7.3.1 Brute force testing

fot

NPSO| Zt 2E0| QFAELS HESHE X|E 27| 510, QA Ho|
Zl L8O 7|Bt5H0] test caseE ZGTHCE 1 0]2]Q] 0|2 H&of CHSHA= test

caseE AdSIHX| =L

74  Test identification

Identifier Feature (Process ID | Valid value
in DFD)

NPS_UTD_001 | 2.1.1 Command | User?} 3ot BN E F=ot0 FHO0
Distributor St g8 ddAZICL

NPS_UTD_002 2.1.21 Print Data | Print Command”Zt 0] print fileZ Print
Pre-process file databaseOfl X{&3t1, Count Paper, Count

Ink T2 AMA0 oS 2L Zash 3%t

F0|o| &= #Oop=2rt.

NPS_UTD_003 | 2.1.2.2 Count Paper | Print Data Pre-processOfA] B2 LS 24
s Zast F0|9| A2 FHFoHC,

NPS_UTD_004 | 2.1.2.3 Count Ink Print Data Pre-processOfl A &2 O &4
sf Zast 39| AZ FFoHC,

NPS_UTD_005 | 2.1.24 Check Print | Print dataOff CH&FO] SXf £X|/d39 At

Data 38 Al Zast 8X)/Y39 Y2 Holdtn

2015 Class B Team 1 11
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=2

U o =u
rot
Wt 0x >

o

Yal
rn
o
=)
m
1>
1

fot

ooty =8 7t

X| £HEFSED JHs Al Data Lobby

o g
ro

o
il

NPS_UTD_006 | 2.1.2.5 Data Lobby | 7|&0| Cf7| & IOl A=A =elsta
Mo &A HolEel =ME =0 MY
ottt =8 F0| ot ==E mo| EX
Al Print interfaceE = &$HCL,

NPS_UTD_007 | 2.1.2.6 Reject Print | 30| 27 &[= &X[/YAL 40| HX|
OfA= EX|/YAQ AHLCH B WLt F7t
ZoiXlz XAUS M === FHO| AEE]
O{MS2 Display Interface2 T &3Ct,

NPS_UTD_008 | 2.1.3.1 User | Zt2| X7t 238 commandOfl 2f User List

Manager Interface | 0| O[0] EX Z2 ZEX{otX| @i=X| =olst
2 SE/AHYE z=H0l FFE Al Add
User/Del UserS S Z=3tCt,

NPS_UTD_009 2.1.3.2 Add User | X7 U#HESE commandll SE%F User
DataS 22 B0} User database Lt0 X
Sl

NPS_UTD_010 | 2.1.3.3 Del User 2| X7t LB commandl AMK[E User
DataE ® = O} User database LFOfAf
APH| Lt

NPS_UTD_011 2.1.34 Reject | O|0] S&FE ZRE &Fotz & MLt EXY

Registering SHX| %= AMLEXE AMASHH & I Z=2A
2 SE0| AREL
NPS_UTD_012 | 2.1.4.1 Recharge | AF&ALZL 2Eoh SH A HZHO0| CHSHY
Manage Interface OfH HHCIX| Ma2tst, 58 7tsth HE]
OIX| EHESI HHOE ZHiSCt

NPS_UTD_013 2.1.4.2 Add Paper Sxf TWEQl oY EHZ YAl FX|gtn
71Z0 ZHXI2 UAes 8X|2] o 2E2|XH7t
Yot EX|o AS FItotrt

NPS_UTD_014 | 2.1.4.3 Add Ink dxf TEFQ m =HES LA FR st
71Z0 ZEX|2 Ae d3Aol Fof| 2|XH7E
Yot Ao A FItotrt

NPS_UTD_015 | 2.1.44 Reject | E2|Ate| &X|E BHsts FHOO| LCHSHY

Recharging 71E0 ZHXD UAe X9 it FIHE &
X|o| ol Z|CH B{X|Ql 1002 Z=1tStALYL,
YAE FHst= HHOOf CHSto 7|E0f 7+
X2 Aes Y39 2t F7HE AF 9| A0

Class B Team 1 12
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o HEXQ 30008 =t % S

&zttt

NPS_UTD_016 | 2.1.5 Show User List | User databaseOlA SZE A2Xto| 228
25 EHotrt

NPS_UTD_017 | 2.1.6 Cancel Print =22 AHAdts HHOIL U Al =0
FAEASE En X =8I mMUS
M7 et

NPS_UTD_018 | 2.3 Display Interface | ®¥ X DisplayZ|0{OF & §

oL}

7.5 Feature pass/fail criteria

NPSQ| 2t BRE(ZE2AM2)2 SRAC FoL0f A= @At (U™
m]

s/
2 5 DEESoF ottt HEEEMA)el A3 / &3 A SEH2 SRAQ process

Unit test case specification

8.1  Test case specification identifier

|dentifier Input Specification Output Specification
NPS_UTD_001_001 Command = “User1 test1.txt" "—start Preprocess()” =
NPS_UTD_001_002 Command = “User1 test1” “The file does not exist.” =
(s 2x Y8 49 =
NPS_UTD_001_003 Command = “User1 test1.txt” “The file does not exist.” &=
ENR Ye TYS Y |
22)
NPS_UTD_001_004 Command = “User100 "Uzer100 does not exist in
test1.txt” User DB." &%
(Uzer1007} SEEIX| 2 4
)
NPS_UTD_001_005 Command = “User1 Reg User3” | “The file does not exist.” &
(22| XE2E Ot AFERIZE AFE | E
it SESE 2E8USE E9)
NPS_UTD_001_006 Command = “Admin Red “Wrong command. Try
User5” again"= =
(2XE YEOE YdsiRis

Class B Team 1 13
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(@)
42

NPS_UTD_001_007

Command = "Admin A4 150"
(BX[Q Z|CHX|E HOojLt &H

= 279E 49)

"Range of A4 is 1 to 100"

=
=5

NPS_UTD_001_008

Command = “Admin Ink 4000”
(¥3A2| X|CHX|IE HOH &M

= 270%lE 89)

"Range of Ink is 1 to 3000"

EL

NPS_UTD_001_009

Command = “Admin A4 50"
(BXE 3H 5L WIf 88X &

Mg a7 39

— oT

"Printer is charging now"

z9

NPS_UTD_001_010

Command = “Admin Ink 1000”

"Printer is charging now"

(@35 38 320 93 5 | &Y
Mg 27 39)
NPS_UTD_001_011 Command = "Admin Reg "—start
UserQ” UserManagelnterface()",
UmM=1 £
NPS_UTD_001_012 Command = "Admin Del "—start

User0”

UserManagelnterface()”,
UM=1

NPS_UTD_001_013

Command = “Admin Show
UserList”

"—start SHowUSerList()" &=
3 SuL=1

NPS_UTD_001_014

“Admin A4 50"
(& 7%6_ 879 ¥2 Y

= =
|.O‘-I_ 7
M=

Command =

"—start
RechargeManagelnterface()"
Z8, RM=1

NPS_UTD_001_015

Command = “Admin Ink 1000"
(BH 7hsdt 930 Y2 YU

otels 4

X

"—start
RechargeManagelnterface()”
=8, RM=1

NPS_UTD_001_016

Command = “cancel”

NPS_UTD_002_001

command = “User1 test1.txt”

"—start CancelPrint()" &
"—start CountPaper()’ =
=)

"—start CountInk()” &=

PM =0

NPS_UTD_003_001 cFile = test1.txt count = 3

NPS_UTD_003_002 cFile = test2.txt count = 1
(test2.txt7 SEIQ )

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%

Class B Team 1

14




2015

Ver. T1-2015SE-NPS-UTP-2.0

document1.txt"}

(&3 75 =Y o)

"—start Datalobby()" &,

NPS_UTD_005_002

pd = {"User1”,150,3000,0,"
document2.txt"}
(Y Al Zast 8X|7t HXY

Eot= EXLECH BS o)

PM=0

"paper low"E 8,
"Reject command” &8
PM=0

NPS_UTD_005_003

pd = {“User1”,100,1000,0,"
document3.txt"}

(B Al 223 437t #Y
ZMSt= YA LCH G2 )

“ink low"Z& =,

U
il

“Reject command”
PM=0

NPS_UTD_005_004

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

(E8 Al 23t 8% 8 43
Jb #n Exfets 8% % Y3

2 S M)

"paper and ink low"& &,

"Reject command” &8
PM=0

NPS_UTD_005_005

pd = {"User1”,10,500,0,”
document1.txt"}
(CH7| 52 =3 S0| 570 Y

= Queue?t HCHX|2 YUS

“Print Queue is full"=,
"Reject command” £
PM=0

NPS_UTD_006_001

=AY Al B

—
o
ool gled

ol
ro

"_start PrintInterface()” =
2
24

NPS_UTD_007_001

"Reject command” =&
PM =0

NPS_UTD_008_001

command = “Admin Reg

User1”

“User1 is already

registered” &,

(User10| O|0] SEE|O{X RUZ | "Reject command!” &=
()
NPS_UTD_008_002 Command = "Admin Reg UM=0
User1”
(User10] SEEO{H UAX| @S

)

NPS_UTD_008_003

command = "Admin Del
User1”

(User10| SEE[OIH UX| AS
i)

"User1 is not exist in User

n =
database” =&,

"Reject command!” &%

NPS_UTD_008_004

Command = “Admin Del

User1”

UM=0

Class B Team 1
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(User10| O|0] SEE[O{N JUS
(rH)

NPS_UTD_009_001

Command = "Admin Reg
User1”

(User10| SEEIX| A2 E2)

Display 2N A0, “User1

is successfully registered”

EL

uM=0

NPS_UTD_010_001

Command = "Admin Del

User1”

Display ZZE2M A0, “User1
is successfully deleted” &
2

uM=0

NPS_UTD_011_001

"Reject command!"E &=
UM=0;

NPS_UTD_012_001

Command = "Admin A4 10"
(XN HotyA= X 40| 90K
Ch &L 242 o)

"—start AddPaper()’ £

NPS_UTD_012_002

Command = “Admin A4 90"
(X Zoty= 88X 40| 10
Ct 2 )

"—start RejectRegharge()”

EL

NPS_UTD_012_003

Command = “Admin Ink 1000”
(AX EHorles &K 0| 2000
HC AL 22 )

"—start AddInk()" =

NPS_UTD_012_004

Command = “Admin Ink 2000"
(&A™ Zote= X 0| 1000
HCp 2 o)

"—start RejectRegharge()”

=2
=]

=

NPS_UTD_013_001

Paper = 30

status = “"Recharging”
Paper.txt,

isCharging = 1

TR 2 7|E UELR
status =T,

"Recharging is done” &8
RM=0

NPS_UTD_014_001

Ink = 100

status = "Recharging”
Ink.txt,

isCharging = 1

zg8 = 7= goz
status =T,

"Recharging is done” £&
RM=0

Class B Team 1
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NPS_UTD_015_001

"Cannot execute
command."= 3
RM=0

NPS_UTD_016_001

Command = "Admin Show
UserList”

Display ZZ M A0]
"UserList : User1 User2

User3” =&

NPS_UTD_017_001

“Current Printing is

=
=9,

canceled.”
isPrintRunning = -1

status = "waiting”

NPS_UTD_018_001

DisplayContent.txt0f| 4 X}
SEN(JR, BO|, SEl, )
X HAR ME

8.2  Test items

8.12| Test case Identification &=
8.3 Input specifications

8.12] Test case Identification &=
8.4  Output specifications

8.19| Test case Identification &=x

9  Testing tasks

Task Predecessor Special Skills Effort Finish Date
1. Unit Test Plan SRS &
2y SRA Ztd
SDS 2d
NPS ¢
2. Test design Task 1 NPSOfl CHst O|sh
specification

2015

Class B Team 1
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3. Test case Task 2 NPSOf| CH$H Ofsh
4. Test Execution Task 3 Test code %4
Test toolsOf| CHet
Olsf
5. Test result report Task 4
10 Environmental needs
NPSO| unit testS I8t SHEH QFAIE2 CHSaF 2Lt

11

1) Hardware & Platform : Cygwin
2) CTIP Environment

Unit Test deliverables

12 Schedules

9 Testing Tasks &=

2015
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