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1 Introduction

1.1 Purpose

2 BEAME <Network Printer System : NPS>E F18st7| 28t @A S BAT M

—

O[Et. NPS= HERIA Z2IHE 2ZE 0TS 0|8 7t A[A”OILY,

1.2 Scope
et o 2 ALg3ts HWERA Z2IHE Cf2| At otbte] Z2IHE S/51H0]
APEetth <38 1>2 LEHQ HESRR Z2IH #9895 LIEHHEL

User 1

User n

Network printer
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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
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2 Overall Description
2.1 Product Perspective
SWEZ 7{&dt= 7Heel HIERR Z2H AlAH
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ZH0| wet 27ts & 5 UL
= 2E o

ZAb 0f =l 2ol

=0 =L
ZalfHo Fo| A A3 &= #e|Xtof ooy ST ECE
H2[Xt= ZEIHO| AMAEXAE SS/AHMT = ATt
H2[Rts AHM SEE ABXE =g = AUt
2.3 User characteristics
ot AMEA BELE ZEIHE 2Fe + UL
Ze|xtel 22 43t FO| FTO| 7HsSHLt
24  Constraints
BE ANAHZ switez AAHstD HW7F BRst BE22 SW E=2 UHE0A 7tee
E HWE Tt M2t 25 FH2 Cygwinll command® =% & Ot
2.5 Assumptions and dependencies
AEAtE EXSHA| gf= TS MEY = SICh
3 Structured Analysis
3.1 System Context Diagram
3.1.1 The System Context Diagram
User Input e,
Mﬁc
Printer
i Network
Sensor _ Printer
Control
o
q,l:r? _fﬂ\ 0
Stop Button

Screen
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3.1.2 Event List
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Input/Output Event Description

User Command AHEXL7E CommandE Yo ZHEEZOf M
Ct.

Remain Data MMOM A2t Folel TS AXG) HEEZEHO
M etk

Stop Command oM BX HEEZ SFE2T Stop TS UEEZ0
Mt

Print AEZ27I CommandE siMaf Z2IEHo| &S H
Hotot.

Display Qlaf HEf, 22 F T SZ ScreenOf EA[THC]

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD
User Input e o
I}?
WMy
\ prnt Printer
o Network
emain data 3
Sensor Printer
Control
50 Disply,
l
y 0 \ Screen

Stop Button

Tick

Clock
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3.2.1.2 Process Specification

3.2.1.2.1 Process 0
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Reference No.

0

Name Network Printer Control
Input User command, Remain data, Stop command
Output Display, Print

Process Description

AHEAL7E Y=ot
Xjel e, gR

o o

g ggs e =
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3.2.1.3 Data Dictionary

Data Name Description Format / Type
User command AFEXLZE 3ot H™EO| | String

Remain data 43 A FX[Qf T Int

Stop command =8 It ¥y Boolean

Print ZZE =8Y oy File

Display 232 Ao =Y o | Structure

- String message
- Int ink

- Int paper

- String printData
- String status

- Array content

- Array userList

Class B Team 1




3.2.2 DFD Level 1

3.2.2.1 DFD

Ver. T1-2015SE-NPS-SRA-3.0

U,
S
\
Mg,
ot

Remain data

Extracted
data

Input
Interface

Extracted

Control
Interface

Command &  data

Remain data

3.2.2.2 Process Specification

3.2.2.2.17 Process 1
Reference No. 1
Name Input Interface
Input User command, Remain data, Stop command
Output Extracted data
Process Description ALEXLZE YEet HEY, MAM7L MHSH= ALt &
X|o| zHE, X FHES wor B HEE FHSt
of MGt ZEN2
3.2.2.2.2 Process 2

Reference No.

2

Name Control Interface
Input Extracted data
Output Print, Display
Process Description HE HEE S Z@EQP A320A YA
2 Uele Z2M2
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 AFEALZE et HHO String

Remain data 43 A X9 T Int

Stop command =3 3o 3H Boolean

Print ZEE =Y HOlH File

Display 23 ¢ oA E3g HolH Structure

- String message
- Int ink

- Int paper

- String printData
- String status

- Array content

- Array userList

Extracted data

Input Interfacedl| =&l
2 F=% HolH

HEE | Structure

- String command
- Boolean stop

- File

- String message

- Int ink

- Int paper

- String printData
- String status

- Array content

- Array userList

Class B Team 1
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3.2.3 DFD Level 2

3.23.1 DFD

User command

_——

Paper remain

—

Ink remain

—

Stop command

—_—

User
Command
Interface

11

Paper
sensor
interface

1.2

Ink sensor
Interface

13

Stop
Button
Interface

14

Ver. T1-2015SE-NPS-SRA-3.0

Extracted
command

- (Command data

Extracted
paper data

= Amount of paper

Extracted
ink data

——  Amount of ink

Print stop

Extracted
paper data

Amount of paper

Amount of ink

Command data \
2%

ot
(e
‘-.:3,_ as®

Amount of paper Status
Amount of ink User List
// & Print i S

S/ & Interface

2.2

Main
Control
il Display Display

Queue Amount of paper  P2P% o Inte rfa ce

Print file Amount of ink E:;’:a;;t: 2 . 3

3.2.3.2 Process Specification

Class B Team 1
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3.2.3.2.1

Process 1.1

Ver. T1-2015SE-NPS-SRA-3.0

Reference No.

1.1

Name User Command Interface
Input User command
Output Extracted command

Process Description

MEXZE dEel BN E @Ot HESHE Z2MA

32322

Process 1.2

Reference No.

1.2

Name Paper Sensor Interface
Input Paper remain
Output Extracted paper data

Process Description

X9 THES Ror M= Z2MA

32323

Process 1.3

Reference No.

1.3

Name Ink Sensor Interface
Input Ink remain
Output Extracted ink data

Process Description

A o| RS Wop MUBE ZEMA

32324

Process 1.4

Reference No.

14

3.23.25

Name Stop Button Interface
Input Stop command
Output Print stop
Process Description FHS FaA7ls BEE MY Z2MX
Process 2.1
Class B Team 1 13
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Reference No. 2.1

Name Main Control

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

Output Print data, Display data, Changed paper, Changed

ink, User data, Status data

Process Description

degge 3o, 93 I 8Xlof M XYY

r
N
I
r

3.2.3.2.6 Process 2.2

Reference No. 2.2

Name Print Interface

Input Print data

Output Print

Process Description g HOHE Yo &3 FHS UZle =
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 2320 =Y HO|HE Yo AFE =H
FHE Uels Z2Mx
2015 Class B Team 1 14
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3.2.3.3 Data Dictionary
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Data Name Description Format / Type
User command AFERLZE st HHO String
Paper remain X9 TheEk Int
Ink remain A3 9| THEk Int
Stop command =3 3o 3H Boolean
Extracted eHE HEY String
command
Extracted  paper | ZZIHO| U= X[ THE Int
data
Print stop YHE 53 I Y Boolean
Extracted LHE FEHY String
command
Extracted  paper | ZZIHO| U= X[ THE Int
data
Extracted ink data | ZZIEOf| U= 39| THEk Int
Print stop YHE =8 St HE Boolean
Print data Z2IHof dEe HolH File
Display data 232 M| Z3517| {8 ™ | Structure
Set goly - String message
- Int ink
- Int paper
- String printData
- String status
- Array content
- Array userList
Print ZZE =Y Ho|H File
Changed paper X9 Y0| Hotx(/US B2 H | Int
=el= ooy
Changed ink d39| ¥o| HL|AS H2 H | Int
=e|l= ooy
User data SEE0 A= §4 oy String

Class B Team 1
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Status data ZEMASO| AR AEY Structure

- Boolean UM

- Boolean PM

- Boolean RM

- Boolean CP

- Boolean SUL
(UM: User Manager,

Manager,
CP: Cancel Print

-Boolean isCharging

SUL: Show User List)
-Boolean isPrintRunning

PM: Printer Manager,
RM: Recharge

3.24 DFD Level 3

3.24.1 DFD

Status User List —_——— & Print data

= Display data
---------- » Enable
---------- > Disable

Print
Manager

Tt
co};eq@d 212 Status dar Status
’be’?of a e
—_— Display data
dat.
M:ns:gr oF Hear iy User List
Extracted 7 m-ﬁ Status
paper data ,f \‘ User List
———— D ——— .
! Command 1 —/—= N ——, Display data
i i s et »: Manager  Jmommmmm—— * Disable
‘\ DlStr|bUt0r 1 Command e Status data
\ ] ——————— 214 Status
“366} ‘\ f’ N _f
a S angeq Amount o
“7\0\,; (}3‘3 \\.‘ 2 5 1 ; 1 ”/ Saig - Paper g, ink paper & ink
. —— 5 “""4-
1 e ———————p Display data

%‘ Status

—_—» Display data
__________ + Disable

Cancel Print

2.1.6

Status data Status

2015 Class B Team 1
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3.2.4.2 Process Specification

3.24.2.1

Process 2.1.1

Ver. T1-2015SE-NPS-SRA-3.0

Reference No.

2.1.1

32422

Name Command Distributor

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

Output Print data , Status data, Command

Process Description ME 22 FHOoo ZFRO w2t L2 Z=M2
oA BES HEots Z2M

Process 2.1.2

Reference No. 2.1.2

Name Print Manager

Input Command

Output Print data, Display data , Status data

Process Description Z2E FIS ot ZRE JsHREE =0l
HE|Ste TEMA

3.2423

Process 2.1.3

Reference No.

2.1.3

Name User Manager
Input Command, User data
Output Display data , User data, Status data

Process Description

SH S, A%

1y

YES BOr ME[Sts ZEHA

32424

Process 2.1.4

Reference No.

2.1.4

Name Recharge Manager
Input Command
Output Display data, Status data, Changed paper, Changed

ink

Process Description

HIOF M2|ste TE2MA

Class B Team 1 17
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Ver. T1-2015SE-NPS-SRA-3.0

Reference No.

2.1.5

Name

Show User List

Input

User data

Output

Display data , Status data

Process Description

XE|sle ZEMA

WM SEEO A= fAMe FFo 232 {5t

3.2.4.2.6 Process 2.1.6

Reference No. 2.1.6

Name Cancel Print

Input -

Output Display data , Status data

Process Description

E32 32 ot TEAA

3.24.3 Data Dictionary

Data Name Description Format / Type
Extracted 2HE FEY String
command
Extracted  paper | ZZIEHO| Us EX|Q T Int
data
Extracted ink data | Z2IHO| A= Y39 THE Int
Print stop LHE =8 SH HH Boolean
Print data Z2Ho| MY HolH File
Display data 232 oMo ==H37| s ™ | Structure
=e OlolH - String message

- Int ink

- Int paper

- String printData
- String status

- Array content

2015

Class B Team 1
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- Array userList

User data s=&0 A= 74 HolH String

Command ArE XLl HEHO String

Status data TZMASO HHX| MER Structure
- Boolean UM
- Boolean PM
- Boolean RM
- Boolean CP
- Boolean SUL

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

Manager,
CP: Cancel Print
SUL: Show User List)

-Boolean isPrintRunning

Recharge

-Boolean isCharging

Changed paper X2 20| HEAS B2 H | Int
2&|l= HOlH

Changed ink Y39 A0| H(AS EF T | Int
g&|l= OolH

3.2.44 State Transition Diagram (Controller 2.1.7)
Tick[{Command == "Reg"” ||
User Commanld == "Del”) &8t isAdmin Show User
Manager s U =1 List

Trigger “User Manager”
Status(UM=1)

Tick[hasUserList 8.8 isFile
B8 PM 1= 1]

Trigger "Print Manager”

Printer
Manager

Status{PM=1)

&8 SUL 1= 1]

Tick|Command == "Show" &8& isAdmin

Status(SUL=1)

Tick

Ready

Tick

Trigger “Show User List"

Tick[Command == "cancel” &

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

isAdmin && RM != 1]

Tick

Trigger “Recharge Manager”
Status(RM=1)

isPrinterRunning && CP != 1]

Trigger “Cancel Print”
Status(CP=1)

Recharge
Manager

Cancel Print

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

Al = Add Ink

Class B Team 1
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3.2.5 DFD Level 4
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3.25.1 DFD
—_—
Amount of paper
Status
Amount of ink Status
d‘% EF Bl ) Print data
e g s ’
~z 7’
% E, ;‘_ g; § & " \\ Display data
g SS9 4' Data :
& Enable
ot - I
PO «. \ Lobby ! pa— >
,1 \\ e P s Disable
7 Y @0‘“ Y 2,125 e o e e -
Command " ! Check v S ==
Print Data ! . X
; : | Print : Pop / f Print data
Trigger Pre-process Extracted paper & ink 1
_____ & Required paper & ink ¥ Data ,’m Queue
&, S 2124, "t data
,%q 0:9@ _‘3:;'"’ ol PRIy
. i -~
r OSS',. Qt‘ ~
% v a"f-‘/ T
3 = 28
3 Print file =
=
Print file Display data
— —
Queue
User List
User List Display data
————— ——
User data User name User List
’,—-" =~ Status data Status
I"
Trigger ’ -
," Use r 1 User name
e > .
; M an ag » : " Retun data Display data
Command ‘\ ;' Trigger Del User oo, User List
— ——\ Interface re—mesemem s . Demams =
s / 1.3
\\~ 29.31 P ,: Status data Status
"“-——-‘"
s Reject Display data
- Registering i
2134 Status gag Status
2015 Class B Team 1 20
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Amount of paper

Amount of ink

Amount of Paper

. o4 Pape’
Requ“e -
-~ "-‘
- ~ -

eyep Jaded
paloenxy
EJED AUl
pajoenx3

e

\
1
1
I
I

Display data

Add Paper Changed paper
——— i

Amount of Paper

2015

L . g 2142 &at\.
. ” \\:-‘ Amount of ink J\-ff:a?:d = dara SEitls
Trigger ,f \
---------- -/ Recharge \ . Display data
I t  Required Ink i T
S — n an n ——
l Ma nage : ___________ > : Amount of Ink
Command %\ |nterface ; 2143 .7 “—,
\\ ; Trigger 1A Statys data Status
SN Z18T e,
."h.,._- _,f’ ‘“""*-..__-_-
e . Reject Display data
Recharging —
2144 Status data Status
3.2.5.2 Process Specification
3.2.5.2.17 Process 2.1.2.1
Reference No. 2.1.21
Name Print Data Pre-process
Input Command
Output Print data
Process Description ME &2 HOoHE FM2[5H7| flet Z2MA
3.2.5.2.2 Process 2.1.2.2
Reference No. 2.1.2.2
Name Count Paper
Input Print data
Output Required paper
Process Description Z2EN ERot EXF Me ZE2MA
3.2.5.2.3 Process 2.1.23
Reference No. 2.1.2.3
Name Count Ink
Input Print data

Class B Team 1 21
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Output

Required ink

Process Description

ZEEY FRY YIS Me ZEML

32524

Process 2.1.2.4

Reference No.

2.1.2.4

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

o

SN g3t X HE¥eR mMYs =9

X AASHE Z2M|~

e

A Ol
T A

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 , Pop
Process Description 71E0] 7] =2 mUO|l A=A elstn w=A0
X= HOHE HESE Z2M
3.2.5.2.6 Process 2.1.2.6
Reference No. 2.1.2.6
Name Reject Print
Input -
Output Display data , Return data
Process Description EHHO0| E7tstt MYS Melote ZENL
3.2.5.2.7 Process 2.1.3.1
Reference No. 2.1.3.1
Name User Manage Interface
Input Command, Return data, User info
Class B Team 1 22




2015

Ver. T1-2015SE-NPS-SRA-3.0

3.25.28

Output User name, trigger

Process Description MEH2 YHo| RO mat FHS WHSs =
EM2

Process 2.1.3.2

Reference No. 2.1.3.2

Name Add User

Input User name

Output Display data ,Return Data, User List, Status Data

Process Description

User List0l {22 ALEXIE S50t TEMA

3.25.29

Process 2.1.3.3

Reference No. 2133

Name Del User

Input User name

Output Display data , Return data, User List, Status Data

Process Description

User ListO| A AFEXIE ATX|ISHE T2 MA

3.2.5.2.10 Process 2.1.3.4

Reference No.

2.1.34

Name Reject Registering

Input -

Output Display data , Return data, Status data

Process Description ojo| s5& MEXE SESH StAHLU, EXSHA|
BE AFEAE AASHY oSte KedEE MElste
T MA

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, Return data

Class B Team 1 23
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Output Command

Process Description MEH2 YHo| RO mat FHS WHSs =
=R B

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, Return

data

Process Description

X E F7I5ts ZEMA

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, Return data

Process Description

UIE FIISte TENA

3.2.5.2.14 Process 2.1.4.4

Reference No.

2.1.4.4

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

Process Description

A HEXE =I=E SHES 275 oY

e Meldts Z2MA

3.2.5.3 Data Dictionary

Data Name Description Format / Type
Extracted  paper | ZZIHO| A= X[ THE Int
Class B Team 1 24
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data

Extracted ink data | ZZEO| A= Y9 THE Int

Print data ZEEO MEE OOy File
Display data 232 oMo ==H3t7| s ™ | Structure

- String message
- Int ink

- Int paper

- String printData
- String status

- Array content

- Array userList

Required paper omels =38 If 2239 8X[9] | Int
A
T
Required ink ms s38g 0f 223 439 | Int
AL
T
Command AHE XS] HHO String
Extracted  paper | ZZIHO| U= X[ T Int
data
Extracted ink data | ZEIE0] U= Y39 ThEf Int
Status data ZENAS2 AHXY 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

Amount of queue

Quel| XMEHE CIO|E{Q| &

Int

Push

Queued| XM&5t= H|OIH

File

Class B Team 1
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Pop QueueO| Al 74 O O|H File
Return data 0| &z E/AZE L= O | int
olH
User data SEE MEX HE String
User name Mg ALK O|F String
Changed ink HYE 439 & Int
Changed paper HEE 8X|e & Int
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 &&
Amount of queue <=5]

Trigger “Data Lobby”
Queue(Push, Print data)
Status(PM=0)

Tick Tick[ RD == 1]

Print

Tick[EP < RP || El < RI || Amount
of queve >5]

Trigger "Reject Print”
Status(PM=0)

Reject Print

3.2.5.4.2 STD for Controller 2.1.2.5

2015 Class B Team 1
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Ready

Tick[ hasQueue && !isRunningPrinter
&8 lisCharging]

Enable “Print Interface”

Print Interface(Print data)
Display Interface(Display data)
Queue(Pop)

R

Tick[ lisRunningPrinter ]

Disable “Print Interface”

3.2.5.4.3 STD for Controller 2.1.3.1

Ticklcommand == "Reg” && 'hasUserList]

Trigger “Add User"
Add User{Command)

I Add User

Tick[RD == 1]

8&& 'hasUserList)]

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

Ready

Trigger "Reject Register”

Tickjcommand == “Del” && hasUserlList]

Trigger "Del User”
Del user{Command)

Tick[RD == 1]

Tick[RD == 1]

Del User

RD = Return Data

Class B Team 1
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3.2.5.4.4 STD for Controller 2.1.4.1

Tick[command =

= "Ad" &8 EP + AP <= 100]

Trigger "Add Pap

er”
Add P‘Per{Comm/
Tick[RD == 1]
Paper
Recharge

Tick[command == “Ink” 8& El + Al <= 3000]

Tick[(command=="A4" && EP + AP > 100)
|| (command=="Ink" && El + Al >3000)]

Trigger “Reject Recharge”

Ready Trigger "Add Ink"
Add Ink(Command)
Tick|[RD == 1]

Ink Recharge

Tick[RD == 1]

EP = Extracted Paper
El = Extracted Ink

. AP = Add Paper
Reject Al = Add Ink

RD = Return Data

3.2.6 Overall DFD

2015
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S
Amount of paper
Amount of ink - —
User Input Stop Button * Dats B~

v

- I
NG Lobby s

v

————

L
User Print Data of Check
command Pre-process % Print Data
Interface e
YA s
S - Print file  Status
Command data | Print file I
User List Add U T — T
1 ; s
Amount of paper Amount of ink i et =L ; —\- User List
.. 4
Paper Ink = User z’ &
sensor sensor __){ Manage Del User
interface Interface ~ JInterface Print -
3 Interface Printer
;. Reject
Registering i
[}
Amount of paper !
— S —————————— (]
Status WY i i |_> Amount of paper
\’ 'c.. - .: en— I Amount of ink !
% omman .
Saerkiy 3 ( Distributor /| -L Display
~ - L4 . . Interface
User List
Status
Amount of ink
Regimering i Print data
)
T I | e ' Display data
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