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1 Introduction
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1.3 Definition, acronyms, and abbreviations
NPS : Network Printer System
SW : Software
HW : Hardware
EP : Extracted Paper
El : Extracted Ink
AP : Add Paper
Al : Add Ink
14  Reference

1.5 Overview

2 Overall Description
2.1 Product Perspective
SWZ 7| &dts 7ty HIERR ZEH AlLHE

2.2 Product functions
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H2|xto] HS Aot Fo| FHO| THs3ICL

24  Constraints
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2.5 Assumptions and dependencies

MEXtE EXSIHA| e mteds &

mjo

= QICh
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3 Structured Analysis
3.1 System Context Diagram

3.1.1 The System Context Diagram

HEO
T

SO} Op2tM 2= HEHE2 Cygwin®| command 2
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3.1.2 Event List
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Input/Output Event Description

User Command AHEX7E CommandE YESHH HEZEZHO MET
C}.

Remain Data MAOIA Y39t Zo|o| TS LXG HEZ2 0|
Mty

Stop Command oy FX HEZ L2 Stop FYS HES0|
Mersirt,

Print HEE2{7} CommandE A8l Z2IEo| &S
Ehlins

Display Olaff AtEf, 22 E T2k S ScreenOf EA|SHCL

3.2 Data Flow Diagram
3.21 DFD level 0

3.21.1 DFD

User Input et
w

Remain data
[ ——

to‘“mﬂd
g\o?

Sensor

Stop Button

prirt Printer
Network
Printer
Control
Displg,
0 \ Screen

[ Tick

Clock
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3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Ver. T1-2015SE-NPS-SRA-1.0

Reference No.

0

Name

Network Printer Control

Input

User command, Remain data, Stop command

Output

Process Description

Display, Print

AFEALZE St A, M7 HESts dA%t &
Ao T, FA| F¥sS @op A3z Z2IHH X
g FEE Uols Z2M2

3.2.1.3 Data Dictionary

Data Name Description Format / Type
User command AFE X7 Est HEHO String

Remain data A3 Y EX|o T Int

Stop command = ZCH HH Boolean

Print ZT2|E =23 [ 0|H File

Display A32 glHO| =% O | Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

2015
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3.2.2 DFD Level 1

3.22.1 DFD
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rsgl‘
s
£

Extracted data

—

Remain data

Input

Interface

2 N
5‘09

Command &
Remain data

Extracted data

—

Control

Interface

by

’ Tick

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No.

1

Name

Input Interface

Input

User command, Remain data, Stop command

Output

Extracted data

Process Description

AMERH YE et

—

-
x| T, Y|

3.2.2.2.2 Process 2

Reference No.

2

Name Control Interface
Input Extracted data
Output Print, Display
Process Description A= HEE B8] =2 A3ZIHH ZHHHA
2 Uele ZEMNA
2015 Class B Team 1 10




3.2.2.3 Data Dictionary

2015
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Data Name

Description

Format / Type

User command

AR ©

String

Remain data

Int

Stop command

Boolean

Print

File

Display

| =26% 0o|H Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userlList

Extracted data

Input Interfacedf| ¢
e =

MNE Structure

mjn

- String command
- Boolean stop

- File

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

Class B Team 1
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3.2.3 DFD Level 2

3.23.1 DFD

Extracted
User command User command
. Command —— Command data
Interface
11
, Extracted
Paper remain Paper paper data
— _semor —  Amount of paper
interface
1.2
) Extracted
Ink remain ink data
—_— —  Amount of ink

Stop command

Stop
Button
Interface

1.4

Print stop
—_—

Print

Command data %‘ Print ,
S— , Interface

2.2

Extracted
paper data

Amount of paper —

Control

d
Amount of ink

R racted
Y J— T;ap o data

Display pisplay
D ——
QQ\(“ Amount of paper

Interface
e 422 23

Amount of ink ;._y\uaded
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3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1
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Reference No.

11

Name

User Command Interface

Input

User command

Output

Extracted command

Process Description

AERZE Yo FEOE Bor HESE T2 M-

3.2.3.2.2 Process 1.2

Reference No.

1.2

Name

Paper Sensor Interface

Input

Paper remain

Output

Extracted paper data

Process Description

X9 THEE Bor HESE Z2=MA

3.2.3.2.3 Process 1.3

Reference No.

1.3

Name

Ink Sensor Interface

Input

Ink remain

Output

Extracted ink data

Process Description

Aol FHarg Wop Hgshs m2pA

3.2.3.24 Process 14

Reference No.

14

Name Stop Button Interface
Input Stop command
Output Print stop
Process Description ZHE FANT = HHES MG Z2MHA
2015 Class B Team 1 13




3.2.3.2.5 Process 2.1

3.2.3.2.6 Process 2.2

3.2.3.2.7 Process 2.3

2015

Ver. T1-2015SE-NPS-SRA-1.0

Reference No.

2.1

Name Main Control

Input Extracted command, Extracted paper data, Extracted
ink data, Print stop

Output Print data, Display data

Process Description

Y2 FEO, I3 A EXof T ZX B
P

2 Z S50 XA Print Interface@} Display Interface
of MESE Z2MA

Reference No. 2.2

Name Print Interface
Input Print data
Output Print

Process Description

I=

=Y HOHE =Yoo 23 FIES Uals

ZM2

Reference No.

2.3

Name Display Interface

Input Display data, Extracted paper data, Extracted ink
data

Output Display

Process Description

2320 =HY HOHE YHHOL 238 =9

HHZ2 L2l Z2MA

Class B Team 1 14




3.2.3.3 Data Dictionary

2015
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Data Name Description Format / Type

User command AL X7 elEst HEof String

Paper remain 2 X|o| Rk Int

Ink remain QA3790| Xtk Int

Stop command = =CF HEY Boolean

Extracted aE HEHO String

command

Extracted  paper | ZZIE{0] Y= 8X|o| Rt Int

data

Print stop olsE| =3 b HEH Boolean

Extracted QA= HAHY String

command

Extracted paper | ZZIE0| QY= 2X|O| EHEk Int

data

Extracted ink data Z2lEOof Qe YA Rk Int

Print stop ek =3 ZCt HH Boolean

Print data Z2IEHo| MY oy File

Display data AF2 SHO| ==SE7| 8| ™ | Structure

=g HiojH - String message

- Int ink
- Int paper
- String printData
- String time
- String status
- Array content
- Array userList

Print Z2E =33 0oy File

Display A32 lHo| =T 0oy Structure

- String message
- Int ink

- Int paper

- String printData

- String time

Class B Team 1
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- String status

- Array content

- Array userList

3.2.4 DFD Level 3

3.241 DFD
———————— Print data
User List Print = Display data
£y, c Manager ] @ ======——— - Enable
(bmraqed E C’oml“aﬁﬁ - 212 o 2 mmmm———— == Dizable
w‘ o -
z g
w
User .
Manager Display data
Extracted 2.1.3
paper data
—_—
Comma nd Rechar Display data
. PR bt il AR = Disable
Distributor Command anager
&
@
f.'.’ﬁ"(a 3\;‘ ""-...
'\fb"é. -"""-.___‘_
- —_ , Display data
o \
.{,3."‘ v Userlist = .
AN \ yser datd
“
‘\
% —_— . Display data
- )
e - Cancel Print ) _________ + Dicable
216
3.2.4.2 Process Specification
3.24.2.1 Process 2.1.1
Reference No. 211

Name Command Distributor

Input Extracted command, Extracted paper data, Extracted
ink data, Print stop, User data

Output Print data

Process Description FMMEF Hle HEHOO ZF( M2 o2 ZZAMA
oA BdE PES= Z2M2

2015
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3.2.4.2.2 Process 2.1.2

3.2.4.2.3 Process 2.1.3

3.24.2.4 Process 2.14

3.24.2.5 Process 2.1.5

2015

Ver. T1-2015SE-NPS-SRA-1.0

Reference No.

2.1.2

Name Print Manager
Input Command
Output Print data, Display data

Process Description

I

2E FP=S O ZEE JhsoF

25l Z2MA

i
Jo
ro
Ot
2

2t

Reference No.

2.1.3

Name User Manager
Input Command
Output Display data

Process Description

7A S5 AN FFS BOr MESts ZEHA

Reference No.

2.14

Name Recharge Manager
Input Command
Output Display data

Process Description

ST FTS oL MEots Z2MA

Reference No. 215

Name Show User
Input User data
Output Display data

Process Description

M SEEON A= 7HMe 589 FHE fl6td

XE|ste TEMNA

Class B Team 1 17




3.2.4.2.6 Process 2.1.6

3.2.4.3 Data Dictionary

2015
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Reference No. 2.1.6

Name Cancel Print

Input -

Output Display data

Process Description =HZ FA St= TZZ2MA

Data Name Description Format / Type
Extracted ek HEHY String
command
Extracted paper | Z2IH0| Y= EX|9| EHEf Int
data
Extracted ink data T2EO| Q= AT o] RiEk Int
Print stop ok =3 =Cf HHY Boolean
Print data Z2IHof Mg HolH File
Display data AR 3HO| ==st7| s ™ | Structure
=5k [ 0| H - String message
- Int ink
- Int paper
- String printData
- String time
- String status
- Array content
- Array userlList
User data SEDY Y= X H|O|E Array
Command AFE XS HEHO String

Class B Team 1
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3.24.4 State Transition Diagram (Controller 2.1.1)
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Tick[hasUserList
&& isFile]
Print . ioy
Manager Trlgger Prlnt
Manager”
Tick[(Command == "Reg” ||
Command == "Del”) && isAdmin]
Trigger "User Manager”
User —_—
Manager S Ready
Tick
Tick[(Command == "A4" ||
Command == "Ink”) && isAdmin] Tick
Trigger “Recharge Manager”
Recharge
Manager

Show User
List

Tick[Command == "Show”
& & isAdmin]

Trigger “Show User List"

Tlck
Cancel Print

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

Trigger "Cancel Print”

3.2.5 DFD Level 4

3.251 DFD
Queue
Amount of paper Print file ] §
Amount of ink 1 \ oy
—— "/l o

- my = % Print data

z=| 28 c —_—

22| 28 Display data

£2) g

= Enable
--------- -

Disable
......... -
Command .
Print Data
Trigger Pre-process
----- -
Print file Display data
—_—
2015 Class B Team 1 19
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Display data
comme™®
/::: \
. - User List
Trigger
--------- - U ser Command Display data
Manage — —_—
Command \  [|nterface [ - -
Interface Trigger T~
2131 User List
~—— .
Reject Display data
Registering —_—
2134
Amount of paper
Amount of ink
22| =%
iz | o E Display data
=2 | @ d _—
= = Comma“ Add Paper
/'”:
- 2142 \
Amount of
Trigger Faper
--------- - ReCha rge Display data
Ma nage Add Ink —
Command Interface 2143 \
_—— Amount of
2.1.4.1 i
Reject i
Recharging Display data
2.1.44

3.2.5.2 Process Specification

3.2.5.2.1 Process 2.1.2.1

Reference No.

2.1.21

Name Print Data Pre-process
Input Command
Output Print data

Process Description

HE &2 HOIHE TXM25h7]| flgh Z2HA

2015
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3.2.5.2.2 Process 2.1.2.2

3.2.5.2.3 Process 2.1.2.3

3.2.5.2.4 Process 2.1.24

3.2.5.2.5 Process 2.1.2.5

2015
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Reference No. 2.1.2.2

Name Count Paper

Input Print data

Output Required paper

Process Description DZEQ ERsH EXE M ZZ2M2A
Reference No. 21.2.3

Name Count Ink

Input Print data

Output Required ink

Process Description Z2EQ ZL%t d3E HMe ZZ2MA

Reference No.

2.1.24

Name Check Print Data

Input Required paper, Required ink, Extracted paper data,
Extracted ink data

Output -

Process Description

K| A Z2MA~

oM g3t X HELER nhY

b

mjo
mot
mjo

= A
= EEE! T 9)'\

Reference No. 2.1.25

Name Data Lobby

Input Print data

Output Print data, Display data

Process Description

7IZ0 7] Se mpol A=A
C

St= OO|HE HMES= Z2N

2HoIst = 0f

A

Class B Team 1
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3.2.5.2.6 Process 2.1.2.6

Reference No. 2.1.2.6

Name Reject Print

Input -

Output Display data

Process Description =H0| 2753 OIS HE|gts Z2MA
3.2.5.2.7 Process 2.1.3.1

Reference No. 2131

Name Reject Print

Input -

Output Display data

Process Description =H0| 2753 OIS HE|gts Z2MA
3.2.5.2.8 Process 2.1.3.2

Reference No. 2.1.3.2

Name Add User

Input Command

Output Display data

Process Description User List0] M2 AI2XIE SE5= ZZMA
3.2.5.29 Process 2.1.3.3

Reference No. 2.1.33

Name Del User

Input Command

Output Display data

Process Description User ListO]| Al AF2XIE AX|SH=s Z2MA

2015 Class B Team 1 22



3.2.5.2.10 Process 2.1.3.4
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Reference No. 21.34

Name Reject Registering

Input -

Output Display data

Process Description o|0] SEE AIEXIE SESHH 8L, ERSHK
BE AEAE AASHE ols KedEE AMElste
T2 M2

3.2.5.2.11 Process 2.14.1

Reference No. 2141

Name Recharge Manage Interface

Input Command

Output Command

Process Description MEE2 Yo ZRO w2l HHE S =
ENA

3.2.5.2.12 Process 2.14.2

Reference No. 21.4.2

Name Add Paper

Input Command

Output Display data

Process Description X FII5t= T2 A

3.2.5.2.13 Process 2.14.3

Reference No. 2143
Name Add Ink
Input Command
Output Display data

Process Description

9ag Fiste =

Class B Team 1




3.2.5.2.14 Process 2.14.4

3.2.5.3 Data Dictionary

2015
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Reference No.

2144

Name Reject Recharging

Input -

Output Display data

Process Description ZCH SEXE ZASHEE SHS 7= o4
g2 Melots Z2hA

Data Name Description Format / Type

Extracted paper | ZZIE{0f| A= X|O| Rtk Int

data

Extracted ink data | ZZIE0| Q= YA O Tk Int

Print data T MEE 0oy File

Display data 232 HHO| E35t7| f{of ™ | Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

Required paper | TS =23 1 WY £X|9| | Int
AL
T
Required ink oYs =g [ st A39| | Int
A
T
Command AFE XS HEHO String
Display data Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

Class B Team 1
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- Array content

- Array userList

Command A Xto| HEHO String
Display data A2 o}HO| =287 8| M | Structure
=2 OolH - String message
- Int ink
- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

Command ALEXtS| EEO String
Extracted  paper | Z2IE0| Y= 2X|O| Rt Int
data
Extracted ink data | ZZIHO| RUAe Y3 9| Ftef Int
3.2.54 State Transition Diagram
3.2.5.4.1 STD for Controller 2.1.2.4
Ready
Tick[EP >= RP && .
El >= Rl ] TICk[EP < RP ” El < RI ]
Trigger "Data Lobby” Trigger "Reject Print”
Tick Tick
Paper Reject Print
Recharge EP = Extracted Paper
El = Extracted Ink
RP = Required Paper
Rl = Required Ink

2015 Class B Team 1 25



3.2.54.2 STD for Controller 2.1.2.5
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Tick[!hasQueue

Ready

& & lisRunningPrinter
&& lisCharge

Enable "Print Interface”
Tick

Disable

Tick[isRunning ||
hasQueue || isCharge]

Tick[hasQueue

Trigger "Queue”

Drine && lisRunningPrinter
Print In{cla':face" && lisRecharge Push
Trigger "Queue”
Tick
—_— Pop
Enable "Print
Interface”
3.2.5.4.3 STD for Controller 2.1.3.1
Tick[command == “Reg” Tick[command == “Del”
&& 'hasUserList] && hasUserList]
Read
Trigger "Add UV y wger“Del User”
Paper
Recharge Ink Recharge
Tick
Tick[(command=="Reg"
&& hasUserlList) ||
(command=="Del"
&& 'hasUserlList)]
Trigger "Reject Register” Reject
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3.2.54.4 STD for Controller 2.1.4.1

Tick[command == "A4" Tick[command == "Ink"
&& EP + AP <= 100] &8 El + Al <= 3000]
Read
Trigger "Add Paper” cacy Trigger "Add Ink”
Tick Tick
Paper
Recharge Ink Recharge
Tick
Tick[(command=="A4"
&& EP + AP > 100) ||
(command=="Ink" &&
El + Al >3000)]
EP = Extracted Paper
Trigger "Reject Recharge” Reject El = Extracted Ink
AP = Add Paper
Al = Add Ink
3.2.6 Overall DFD
Amount of paper Queue Print file

Stop Button

1
I

Interface

User _ Stop Check
command Button Print Data
Interface Interface
Command data |
Amount of paper | " Amount of ink M~
41\ User List
/
Paper Ink - User e
sensor sensor AN Manage . Del User
interface Interface Interface Ll Print )
\,
. Interface (i
Paper Y Reject |
Sensor Registering ]
i
i
i
i
AN i
|
. Command !
User List P e 1 ;
Distributor A ] Display Screen
' Interface
’,‘ - Recharge !
User List t Manage = H
i
i
i

A
\
\
1Y
\
A
‘\
~ . E
" Rej i
4 ject .
i
i
1

! — Display data
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