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1 Introduction

1.1 Purpose
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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 NE ool o

rot

P

3 MR 7Is BA

2 Overall Description
2.1 Product Perspective
SW2 Hste Thyol YEYD ZRE AlAY

2.2 Product functions

o
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Structured Analysis

System Context Diagram

3.1.1 The System Context Diagram

User Input

2015
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3.1.2 Event List
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Input/Output Event

Description

User Command

AEXE7L CommandE YESIH HEEZ0 MESH

Ct.

Remain Data MAMolM A=t FO0|of TS LXK HEEZ 0
Moot

Stop Command oM X HEES FEU Stop TS HEEZO
Moot

Print HEE27l CommandE SiAls] ZZIEQ ZRiS I
Hotot

Display Qlaff &Ef, 22F T S ScreenO| HA|TICL

3.2 Data Flow Diagram

3.21 DFD level 0

3.2.1.1 DFD
Usg,
User Input c"%%
prict Printer
Remain data N Etwork
Sensor Printer

Stop Button

cﬂmwﬂé
5‘0'?

Control

%‘
0 Screen
[ Tick

I}

Clock

2015
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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 Display, Print

Process Description

AFERZH fEet -0, M7 H
SN A3

3.2.1.3 Data Dictionary

Data Name Description Format / Type
User command AHERI7F Lok Ol | String

Remain data g3 A X9 THE Int

Stop command =8 ZH HH Boolean

Print ZZE =Y HoH File

Display 238 oo ZHE O | Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

2015

Class B Team 1 9




3.2.2 DFD Level 1

3.221 DFD

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

Us,
&r
Co,
m,
N

Remain data

Extracted
data

Input
Interface

((\3(\6 1

o)
(3\_0@ <

Extracted

Control
Interface

Command &  data

Remain data

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 ALEXLZE ot HEO, ML WS Y3t &
Xlo| zHEk X HEdS #op oot §2& MGt
of MEst= Z2AM2A
3.2.2.2.2 Process 2

Reference No.

2

Name Control Interface
Input Extracted data
Output Print, Display
Process Description HE BEE 8o Rl A3CofA HATH
2 Uele ZENX
2015 Class B Team 1 10
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3.2.2.3 Data Dictionary
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Data Name Description Format / Type
User command AFEARZE 8ot 3E String

Remain data 43 A EX|Q THH Int

Stop command =5 I A Boolean

Print ZZE 8 HolH File

Display 23 otHo| =Y HolH Structure

- String message
- Int ink

- Int paper

- String printData
- String time

- String status

- Array content

- Array userList

Extracted data

Input Interfacedf| 2%l

g =3t Ho|E

HEE | Structure

- 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

3.2.3.1 DFD

Extracted
User command
——————| Command = (Command data
Interface

11

User command

Extracted
Paper paper data

- 5 _sensor —>  Amount of paper
interface

Paper remain

12

Ink remain Extracted
Ink sensor ink data ]
’ Interface ——>  Amount of ink

13

Stop command Stop

Print stop
_ Button
Interface

14

Print
Interface

2.2

Command data

Extracted
paper data
Amount of paper >

Control

Amount of ink

Display
_—

Display
Interface

2.3

mrac‘edd 1
al
Amount of paper pape’

—— gt
Amount of ink (i dav
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3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

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

Reference No.

1.1

Name User Command Interface
Input User command
Output Extracted command

Process Description

AFEALZE et Bd

—

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 EX|o| THeFE Hof HESHE ZE2MA
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 Y39 TES HOF MHS= Z2MA
3.2.3.24 Process 1.4

Reference No.

1.4

Name Stop Button Interface
Input Stop command
Output Print stop

Process Description

=S F2M7IE B

Class B Team 1
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3.2.3.2.5 Process 2.1
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 MEE2 Yo, A3 A EX[Q T FXHH
2 Zt SX0| A Print Interface?t Display Interface
of MESt= Z2HL
3.2.3.2.6 Process 2.2
Reference No. 2.2
Name Print Interface
Input Print data
Output Print
Process Description E8Y HO|HE Yo =3 FHE Ugle =
ENA
3.2.3.2.7 Process 2.3
Reference No. 2.3

Name Display Interface
Input Display data, Extracted paper data, Extracted ink
data
Output Display
Process Description A320 ==Y HO|HE oL 232 =9
YIS U2ls Z2M2
Class B Team 1 14




3.2.3.3 Data Dictionary
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Data Name Description Format / Type

User command AFEARZE 8ot 3E String

Paper remain X9 T Int

Ink remain A3 9| THH Int

Stop command =5 S A Boolean

Extracted LHE HHY String

command

Extracted  paper | ZZIEHO| U= EX|Q Tt Int

data

Print stop UHE = SC HH Boolean

Extracted LHE HHO String

command

Extracted  paper | Z2IEO] U= EX|Q THH Int

data

Extracted ink data | ZEZIHO| U= YA THH Int

Print stop UHE = SC HH Boolean

Print data TR MEE OOlH File

Display data 238 St =57 fIs & | Structure

e oY - String message

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

Print ZRE £¥Y HolH File

Class B Team 1
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3.24 DFD Level 3

3.241 DFD

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

Extracted

Status

——— Print data
==—————————= Display data

—" Display data

paper data h 1
—_— \
I Command | igger . — ., Display data
d s oo echarge N\ ___ Y oo
v Distributor ™ Crmand Manager
N \‘ 7 214
e \ ’
o2 L T
S N 201
TS T ———— Display data
1
of A
L
g \ User List m E—
s \ user 422 Gta™ _ Status
& Y
AY

—_—» Display data
---------- + Disable

Cancel Print

2.1.6

Status datg Status

3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1.1

Reference No.

2.1.1

Name Command Distributor

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

Output Print data , Status data

Process Description

HE &2 FFo9

ofA &

50| et
T2 NA

Qo2 ZT2AMA

— o
23S MUss

o2 =2 -

3.2.4.2.2 Process 2.1.2

Reference No. 2.1.2

Name Print Manager

Input Command

Output Print data, Display data

Process Description

ZZE FYS ot ZE2UE H}sHFE =Y
Xelste ZEMA

Class B Team 1
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Process 2.1.3

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

Reference No.

2.1.3

Name User Manager

Input Command

Output Display data

Process Description 7N S5, 4 IS Lot M5t Z2MA
3.2.4.2.4 Process 2.1.4

Reference No. 2.1.4

Name Recharge Manager

Input Command

Output Display data

Process Description W TS Lo ME|S5ts ZEML
3.2.4.2.5 Process 2.1.5

Reference No. 2.1.5

Name Show User

Input User data

Output Display data , Status data

Process Description Xl SEEO As FXMe FFEo £#HE 50

HE|sle ZEMNA

3.2.42.6 Process 2.1.6

Reference No. 2.1.6

Name Cancel Print

Input -

Output Display data , Status data

Process Description

=S 72 Ste Z2M2

Class B Team 1
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3.2.4.3 Data Dictionary
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Data Name Description Format / Type

Extracted LEE HHY String

command

Extracted  paper | ZZIEHO| U= EX|Q Tt Int

data

Extracted ink data | Z2IHO| U= YA THH Int

Print stop LHE = SC HH Boolean

Print data ZHO MY oy File

Display data A8 S| ZE5H7| fIs & | Structure

e Moy - String message

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

User data sEE0 A= FA HOolH Array

Command A& Ate| HEHO String

Status data ZEMASO R AEY Structure
- Boolean UM
- Boolean PM
- Boolean RM
- Boolean CP
- Boolean SUL

(UM: User Manager,
PM: Printer Manager,
RM: Recharge

Manager,

CP: Cancel Print
SUL: Show User List)
-Boolean isPrintRunning

-Boolean isCharging

Class B Team 1
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3.24.4 State Transition Diagram (Controller 2.1.17)

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

Tick[(Command == "Reg"” ||
User Command == "Del") && isAdmin
&8 UM 1= 1]
Manager

Trigger "User Manager*”
Status(UM=1)

Tick[hasUserList &8t isFile
&8 PM != 1]

Trigger "Print Manager"

Printer
Manager

Status(PM=1)

Show User

List

&8 SUL = 1]

Tick[Command == “Show" && isAdmin

Status(SUL=1)

Ready

Tick

Tick

Trigger "Show User List"

Cancel Print

Tick[Command == "cancel” &8&.

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

isPrinterRunning && CP != 1]

Trigger "Cancel Print”
Status(CP=1)

isAdmin && RM != 1] Tick
Trigger "Recharge Manager” EP = Extracted Paper
Status(RM=1) El = Extracted Ink
AP = Add Paper
Recharge Al = Add Ink
Manager
3.2.5 DFD Level 4
3.25.1 DFD
Amount of paper
Status
Amount of ink Status
E g s ,',"--“\ Print data
22 | ag \ ’
od | 84 I, \ Display data
26 |58 K
. ; y Data -
33 nable
V = Lobby "--Df-;---»
Isable
2125 e >
Command . Check L TN
Print Data P '
Trigger Pre-process Print data
_____ > Data
& 2124 Queve
0659 N Sam=
3 /
3, o>
3 —— 3
° Print file o<
Q.
Print file Display data
_
Queue

Class B Team 1
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User List

Display data

User List

Reg, User name

. e Status data Status
Trigger I'
1 \
__________ > User \| = Display data
Ret dat: —_————
{ Manage l< eu'm ata Del User W
Command \ ,'_ Trigger Del, User name —ser e
— v Interface  fF-----m----- 2133 :
A
s 2.1.3.1 e Status data Status
Soo _—” =~
- Reject Display data
= Registering
2134 Status data Status
T
Amount of paper
Amount of ink
i% g,— a Display data
oo | o8
) —_—
& & Comﬂ‘\and Add Paper —_—
- —p Amount of Paper
= ~ ',—" 2142 e
Ll - .4,
. s - N
,/ \“,af tatus dafa Status
. Y \ —
oo {  Recharge %
---------- -»I, g ‘| Command Display data
—_— Add Ink _—
c . |\ Manage ,' ___________ . —_— Amount of Ink
omman
R Inte rfa ce ,’ Trigger 2143 Stat\>
\\ / Us datg Status
s 2141 S
~ Seaa
\~~-_—"" - .-.--"’~~‘ \
Reject Display data
Recharging
2144 Status

Status data

3.2.5.2 Process Specification

3.2.5.2.1 Process 2.1.2.1

Reference No.

2.1.2.1

Name Print Data Pre-process
Input Command
Output Print data

Process Description

2015
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Process 2.1.2.2

Reference No. 2.1.2.2

Name Count Paper
Input Print data
Output Required paper

Process Description

ZEE TRt 8XE Me ZEHA

3.2523

Process 2.1.2.3

Reference No. 2.1.2.3
Name Count Ink
Input Print data
Output Required ink

Process Description

ZEE oot ¥3E Me ZEHE

3.2.5.24 Process 2.1.2.4
Reference No. 2.1.24
Name Check Print Data
Input Required paper, Required ink, Extracted paper data,
Extracted ink data, Print data, Status data, Return
data
Output Push, Print data, Status data
Process Description oixf 43t 8X ez mAUS FHY = US
X AASHE Z2M2
3.2.5.2.5 Process 2.1.2.5
Reference No. 2.1.25
Name Data Lobby
Input Print data
Output Print data, Display data , Return data, Pop

Process Description

7|Z0| tf7] S Lol AKX =Helstn =AM

X= OIOIHE HEots Z2MA

Class B Team 1 21
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3.25.2.6

Process 2.1.2.6

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

Reference No.

2.1.2.6

Name Reject Print
Input -
Output Display data , Return data

Process Description

EE0| E7tst YS MESts Z2=MA

3.2527

Process 2.1.3.1

Reference No.

2.1.3.1

Name User Manage Interface
Input Command, Return data, User info
Output Command
Process Description Mgz o ZRO w2t BHES HES=s =
EM2
3.2.5.2.8 Process 2.1.3.2
Reference No. 2.1.3.2
Name Add User
Input Command
Output Display data ,Return Data, Reg, User name, Status
Data
Process Description User Listo] 22 ALEAIE €85t ZEMA
3.2.5.2.9 Process 2.1.3.3
Reference No. 2.1.3.3
Name Del User
Input Command
Output Display data , Return data, Del, User data, Status

Data

Process Description

User ListOil Al AFEAHS MRS Z2AMA

Class B Team 1 22
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3.2.5.2.10 Process 2.1.3.4

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

Reference No.

2.1.3.4

Name Reject Registering
Input -
Output Display data , Return data, Status data

Process Description

ojg] =& AEAE SEot otALL EXSHA
e AMEAE MASHY St deldds Milshs

TZMNA

3.2.5.2.11 Process 2.1.4.1

Reference No.

2.1.4.1

Name Recharge Manage Interface
Input Command , Extracted ink data, Extracted paper data
Output Command

Process Description

HE2 FEo ZTRO M2t FFS s =

2M2

3.2.5.2.12 Process 2.1.4.2

Reference No. 2.1.4.2

Name Add Paper

Input Command

Output Display data , Status data, changed paper

Process Description

X E FII5ts Z2MA

3.2.5.2.13 Process 2.1.4.3

Reference No. 2143

Name Add Ink

Input Command

Output Display data , Status data, changed ink

Process Description

UIE FUpste T2 A A

Class B Team 1 23
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3.2.5.2.14 Process 2.1.4.4

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

Reference No.

2.1.4.4

Name Reject Recharging
Input -
Output Display data , Status data

Process Description

o HEXE Z1SIER

e Kelste TEAA
3.2.5.3 Data Dictionary
Data Name Description Format / Type
Extracted  paper | Z2IHO| U= EX|Q T Int
data
Extracted ink data | ZZIEO| U= JAo| FHek Int
Print data ZHO MY oy File
Display data A3 8 St ZE5H7| fIs & | Structure
e Moy - String message
- Int ink
- Int paper
- String printData
- String time
- String status
- Array content
- Array userList
Required paper oms =8 If ¥t X2 | Int
2N
Required ink s =8g i 2ast 39| | Int
T
Command A& AtS| HEHO String
Command Ar&Ate| EHO String
Command Ar&Ate| EHO String
Extracted  paper | ZEIHO| U= EX|Q THH Int
data
Extracted ink data | ZEIHO| U= YA THH Int

Class B Team 1
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Status data

Z2MASo| AR HE

Structure

- Boolean UM

- Boolean PM

- Boolean RM
- Boolean CP
- Boolean SUL
(UM: User Manager,
PM: Printer Manager,
RM: Recharge
Manager,

CP: Cancel Print

SUL: Show User List)
-Boolean isPrintRunning

-Boolean isCharging

Amount of queue | Que0l M El C|O|E Q| & Int
Push Queued]| X &35t= H|O|H File
Pop QueueOf|Af 7H'H C|O|E File
Return data LR0| 22 EAZS €el= Ol | Boolean
ol Ef

User info SESE AR HE Array
Reg 5 38 =XE String
Del AH BE Z2AE String
User name MY AEX OlF String
Changed ink HEE d39] & Int
Changed paper HEE 88X & Int
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Ver. T1-2015SE-NPS-SRA-1.0

3.2.5.4 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 || Amount
Amount of queue <= 5] of queue >5]
: " " Trigger “Reject Print”
Trigger “Data Lobby -
Queue(Push, Print data) Status(PM=0)
Status(PM=0)
Tick[ RD == 1] Tick[ RD == 1]
Print Reject Print

EP = Extracted Paper
El = Extracted Ink
RP = Required Paper
Rl = Required Ink
RD = Return data

3.2.5.4.2 STD for Controller 2.1.2.5

Ready
Tick[ hasQueue && lisRunningPrinter Tick[ lisRunningPrinter ]
&& lisCharging]

Disable “Print Interface”

Enable “Print Interface”
Print Interface(Print data)
Display Interface(Display data)
Queue(Pop)

Print

.-
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3.2.5.4.3 STD for Controller 2.1.3.1

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

Tick[command == “Reg” && !hasUserList]

Trigger "Add User”
Add User(Command)

I Add User

Tick[command == “Del" && hasUserList]

Ready

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

Tick[RD == 1]

Tick[RD == 1]

Trigger "Reject Register”

Trigger "Del User”
Del user(Command)

Del User

RD = Return Data

3.2.5.4.4 STD for Controller 2.1.4.1

Tick[command == "A4" && EP + AP <= 100]

Trigger “Add Paper”
Add paper(Command)

Tick[command == "Ink” && El + Al <= 3000]

Ready

Tick[RD == 1]

Paper
Recharge

Tick[(command=="A4" && EP + AP > 100)

|| (command=="Ink" &8¢ El + Al >3000)]

Tick[RD == 1]

Tick[RD == 1]

Trigger “Reject Recharge”

Reject

Trigger “Add Ink”
Add Ink(Command)

Ink Recharge

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

Al = Add Ink

RD = Return Data
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3.2.6 Overall DFD

2015

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

[t |

User

command
Interface

— N

Command data

Stop Button

v

Stop
Button

Interface

Print Data
Pre-process

Print file

Amount of paper |

Amount of ink

User List

1

Paper
sensor
interface

Paper
Sensor

W

Ink
sensor
Interface

==

Status A
\;’—--"s

- N ( Command N ~~TTTTT7C
User List Distributor _/.
S
’ )
User List ' \

Status

H

————

-=> - User
Manage

TN Interface

Amount of ink

-

-> I—Recharge..
Manage

IR

Amount of paper

Add User

Registering

Amount of paper

Amount of ink
—"i,"-.

Check
Print Data

Reject
Print

Print file  Status

—

User List

Status

N /]
AN\ /T

Printer

Print
Interface

Display
Interface

Status

Print data

Display data
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