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1.2.4 7M4ets

1.3 Definition, Acronyms and Abbreviations

NPS : Network Printer System

SW : Software
HW : Hardware

1.4 Reference
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1.5 Overview
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2. Overall Description

2.1 Product Perspective
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3. Structured Analysis

3.1 Structured Context Diagram

Input File
UserName .
Admin Input File
Save
Printer
Stop Input Control
Button
m LCD Display
Ink Input E
Sensor Paper Input i Tick
Digital Clock
Event List
Input / output L
Description
Event
File Input oI E REG= OHY
UserName Input I E QAEG= User 0l
Admin Input FH &2 E /s el ke ¢
Stop Input Usersl &8 =X 2Z H0lH
Ink Input =HotDA ol Y32
Paper Input =FotAXoles =01 &
Save == HOolIeH H&
Display ZE32 A3, 0| FHHE=H
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3.2 Data Flow Diagram
3.2.1 DFD Level 0

User Input File

UserName

User Register Inp

Admin Input W
User View Input
Stop Button

File
e

$ LCD Display

Ink Input

Ink Sensor

Tick

Paper Input

Paper Sensor

Digital Clock
DFD 0 -Process Specification
Reference Number 0
Name Printer Controller

File Input, UserName input, User Register Input
Input , User Delete Input, User View Input,
Ink Input, Paper Input

Output Save, Display

1) ES8S QEGI= A2 N2 2H File 2t

UserName Input2 20 M 2lal ) &= &HCt.

2)EHOIHE Y A 0|9 42 H3
AMAFLD, & EE SHN == St

M2 AIEXE SE6HL At Hlols 2 2,
user 8 2 &0t X 2| 8tCt.

4) Stop ButtonO| =24 XIH, signal= 0l 2dll
Sl £25t1) U= FileE M ESHCY.

522 XINMBASES EHS RIo=ER
StH0 == 8tCt.

Process Description
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DFD 0 — Data Dictionary

Input / output
Event

File Input
UserName Input
User Register Input
User Delete Input

User View Input

Description
OIME REG= MY
OIME QRESI= User0l S

AdminOl SE356t= ALE X 01 &

AdminOl & X ctDXt 3t AHEXE 018

Admin2 UserDB & & Ol 0| &

Stop Input Userel &8 =X & 00l &
Ink Input =Not Xt ot YA
Paper Input SHESIDA Gle S0
Save E2 MO HE
Display £82,23, 30| HHHS &L
3.2.2 DFD Level 1
User Register Input
User Delete [nput
User View Input
_—
Stop Input
5 User Data
Ink Input

_—

Stop Data

Ink Increase Data

Paper Increase Data

Paper Input Input
Receiver
1
Requested
File D
UserName ata

——>

Tick

Team 4
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Format

File
Char=
Char=
Charx

True/False
True/False
Integer
Integer
TestFile

Char=

File
Printer
Save
Cartridge
Display
Control
2
Display
LCD
Display
9
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Process Specification
1

Reference Number
Input Receiver

Name
User Register/Delete/View Input, Stop Input, Ink
Input Input,
Paper Input, File&UserName
User Data, Stop Data, Ink Increase Data, Paper
Output Increase Data,
User Print Data
User £= Admin0O| &8t HI0IE{E & 0tA J‘H 2l
Process Description 8t = Printer Cartridge Display Control &
Request DataZ GIO|EHHE 2 W},

Reference Number
Printer Cartridge Display Control

Name
User Data, Stop Data, Ink Increase Data, Paper
Input Increase Data,
Selected Print Data
Output Save, Display

= X
=T o

Input Receiver®ilAl 22 GIOIEIE REEE
M&SHALECIAZe 0l

Of MetXelet = MES
| EH 8

l‘:I
2

2

Process Description

Data Dictionary
10
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Input / output

Description
Event .

Input Receiver Ul Al Parsing &
User Data ANEXZEZ [ AFEX =}

[ AP XHAH o 8
Input Receiver Hl A & 0t2
THE SN HE
Input Receiver 0l Al 202
A3 =& HO0lH
Paper Increase Input Receiver Hl A & 0t2
Data =0/l =& Olold

Input Receiver 0l M 20t File,
UserPrintData UserName It AIEXNSEEHE L T
eE RO HBIAHJU=E X2l 82
Selected Print Printer Cartridge Display Control
Data OlA Hel= dlole

Stop Data

Ink Increase Data

3.2.3 DFD Level 2-1

User List

User List

Max or Not

Print -\ ¢ 7™ Requested

User Input —>| Request :
File File D t
UserName 16 ata
UserName UserName
————— Trigger
- \\

. / Admin N
. Admin Input \
Admin In pUt —>!  Processer k
o2

\\\\\\

Trigger

User

Register
17
Trigger

Team 4
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Format

Integer

True, False

Structure

Structure

Structure

Structure

File

UserName

IMNRequestd

Request_status, UserNanje

UserName,

Admin

Reg uest

Request_status,

UserName,
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Process Specification

Name User Check
Input File, UserName
Output True/False

AMNEXSIAENH STt AP AR A| & QI SHCE
Process Description ZMol= 8 TrueE BHEHSHCH =ToHA 2™
FalseE B+&t&tL}.

Name Admin Input Processor
Input Admin Input(Command)
Output Trigger

el X2l commandE parsedll R E&HCH AFE2 X}
Process Description 27| R&82 B2 request2 02, M SEE21,
ArEX A TS HR= 28 BHESHCE
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Name Print Request
Input File, UserName
Output File , UserName + (data Structure)
=3 | 2l AEQl Requested Datall tHII=
Process Description = & QIStCt CH21212] = XtJt MAXDL Ot :c*s'--,

c|AEN AHEXN 0SS IS SSetCh.

Name User Register
Input Trigger
Output UserName, Request_status
Process Description User Names3 Liser Listdl S féﬂ:} =%EOH A2
St 12 A IiG5HH 02 gHEHEHTY
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Name User Delete
Input Trigger
Output UserName, Request_status
Process Description User Name= User ListOll A 4+ XIStHCE.

ALHIO & B5HE! 12 ATHGHE! 02 BHEBHC.

—

Data Dictionary

File Input CIME RES= WY File
UserName Input OIME RAESI= User0| 8 Char=
Admin Input FH 2AZE /S AIZENAHENH LH Charx
User Register ST == o A O
e NEUISEZIZANARE Integer
User Delete = TL AFTI T A O R
Request AMNEUAH ZIZAARA Integer
2B Adminel User DB £ Q& 00| & Integer
Request
Request SE/AMN &EH.000H SE 2F
Status 1012 ARl R & SO
oI =SS0 S A JA=EX HE
Max or not IS X A2 ™ true OFLIH false True/False
14
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3.2.4 DFD Level 2-2

Ink

Ink sensor,

Ink Sensor

13

Paper

Paper sensor Sensor
Paper Sensor f———>

14

Stop Signal
Stop Button

Sensor

Interface

Interface

Ver. 1.0

Max or Not

Increase

Amount of Ink

> Ink Residual

Max or Not

§ompared Papgr Paper

Increase

110

>Paper Residual =™
Amount of Paper

Stop Stop Confirmed

Process Specification

Reference Number

Name
Input

Output

Process Description

Reference Number

Name
Input

Output

Process Description

3.2.5 DFD Level 2-3

Button

A4

Interface
111

1.9

Ink Increase
Compared Ink, Max or not, Tick

Amount of Ink

InkZl CHXI 0l CH &8t 2

I=

==

=
= =

AIRICH

=S =
= S

Rl

1.10

Paper Increase
Compared Paper, Max or not, Tick

Amount of Paper

PaperZ| CH X! 0ff CH

St

=
— |

HT

= S A2

=
e
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File
Stop UserName StO
Calculator time > P
113 Data
Stop Button Trigger
Paper
Calculator
114 Estimated
— ’,’ ''''' "-\ Trigger
R ! Request ¥, .
equested e — C(Dlve:'a:\ . Print
S . 115 Ink Usage =
Trigger Paper Usage
Status
Time
Paper Residual
Residual of Ink
Ink Residual
Process Specification
Reference Number 1.12
Name Requested Selector
Input Tick, (+data Structure)
Qutput trigger
Process Description ZFJ|&E 22 Requested data & & QI &HC}.
Reference Number 1.13
Name Stop Calculator
Input trigger

File, UserName,

Output Time (+ data structure)

OB

2 QT UMA|STHAEHZNIIY, SH0IE AlZH2

ATOEEs DESalEc: 4515104 Stop ctall KIZBICH
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Name

Input
Output

Process Description

Paper Calculator
Fil, trigger
Estimated Paper

e sSgAM =502 ARES
H &bofl BFEFSHCH

Name
Input

Output

Process Description

g S Al flatE=

Ink Calculator
File, trigger
estimated Ink

1 3°| A RS Hlbol BHEHSICE

Name

Input

Output

Process Description

Paper Check

trigger

Residual of Paper

17
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Reference Number

Name

Input

Output

Process Description

Reference Number

Name

Input

Output

Process Description
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1.17
Ink Check

trigger

Residual of Ink

u_\,-_’llllﬂl9.£_||
=z (@0
Mog o
ol

2

g
1>
2
%
0
00 N0 g 2 o0
@
<]

S (N o 5 o

0y
-
o
D

1.18

Overall Calculator

Estimated Paper, Estimated Ink, Residual Of Pa
per, Residual Of Ink

File(.txt), UserName,
paperUsage, inkUsage
+ (Data Structure)

M 30l &) A3 =2 #0156+ OI_._HJ}

Jt s 8tXl &0l st} O'JJD} D}gﬁ}t}_ 131

SMHOIS, 30 AR SOl HAADSHS
Print DataOil X & &tCt.
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Residual of Ink S YA integer

Residual of Paper S S0 integer

Estimated Ink OlAC=EER A3 integer
Estimated Paper OIAME=E2R S0l integer

3.2.6 STD for Requested Selector 1.1.2

Enable "Request Selector”

Tick/
Trigger "Request Selector”

Stop

Request Selector Tick/
Calculator

Trigger "Request Selector”

Tick[SBTN] / Trigger “Stop Calculator”

Tick[IR] / Trigger“Ink Residual”
Tick[RP] / TriggerPaper Calculatg

Tick[RI] / Trigger"l

Calculator”
Tick[PR] / Trigger"Paper Check"

Paper Ink
Calculator Calculator Paper Check Ink Check

ick / Trigger "Overall Calculator” Tick / Trigger "Qferall Calculator”

SBTN-Stop Button
RP-Required Paper Tick / Trigger "Overall Calculator”
RI-Required Ink
PR-Paper Residual
IR-Ink Residual Overall Calculator

ick / Trigger"Overall Calculator”

3.2.7 DFD Level 3

19
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Print
Control
2.2

AdMmIn
userName
Request equest_status
File R rigger Display Display
Stop UserName /"’Printer‘\\ Control Command
Data \W‘H‘E\ ,” Cartridge Trigger 23
UserName I' Displ ‘:
File |\ Isplay ,'
Print Ink Usagé v Control /
aper Usage \\ 21 ,/
Statu Sl Trigger Admin
Data o ‘? I User DB
i Control
i Tick
Residual 4f Ink E 24
Ink Residual ;
Digital Clock
Residual of Paper g Ink&Paper Ink&Paper
Paper Residual Control DB o
25
Process Specification
Reference Number 2.1
Name Printer Cartridge Display Control

UserName, Request_status, File, Residual of In

Input k, Residual of Paper, Time

Output Trigger

1) Stop Request & 44 Al, Print Control Trigger,
Display Control Trigger & 24 8tC}.

. File, UserName, Time= & & 8tLt. Print
Control2 dg g2 E2 010, Il =2 H &SI
1, Print€ E58tCt. S WS 2 display§tCt.

Process Description 2) Print Request24 Al, Print Control Trigger,
Display Control Trigger & 24 StC}.

: Calculator= Soll, H &tEl Z2 U E ® st
PrintControl2 8 & &2 L2 0| 2ol & &t}
3) Admin Request &2 Al, Admin Cotrol Trigger
SAMSHCH S WHS N &S

rol

20
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Reference Number 2.1
Name Printer Cartridge Display Control
Input UserName, Reqqest_status, File, .Residual of In
k, Residual of Paper, Time
Output Trigger

UserView & Al Display Control0ll TriggerJt &
MEHCH 3 Ol User Listot & &2 =L}
. 4) Ink2t Paper &H2F0| =DJ| MO 2 & QI=I L HSH}
Process Description  wy st 9o , Ink & Paper Control0il TriggerJt A4

StCt. Ink& PaperControI A3 E0|12 &ES

ro

= & StC}.
Reference Number 2.2
Name Print Control
Input Trigger
Output Print Command
TgE =H2 AN&EGIAHU SXot=0 2 28t Al
Process Description OlE & =& TriggerE 20t Print Command& &
C_l-o|-|:}.
Reference Number 2.3
Name Display Control
Input Trigger
Qutput Display Command
o 2|5 LCD Display =& 0l “"EZOFGI ===
Process Description Triggere 20F 2t 2 21510}
21
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Name Admin Control
Input Trigger
Output User DB

ZelXel AAEXN SE/AMA ERSHHOIH Y =
Process Description = TriggerE 20t User DBZ I 0| Ef HI Ol A

=3 8= dLstih

Name Ink&Paper Control
Input Trigger
Output Ink&Paper DB

el X Ad3/F0IEHUO0HLYL &=ET
Process Description riggerE 20} Ink&Paper DBZ G| Ol & Hll 0] A

=Z g S desetlh

Data Dictionary

Admin RequestOilA F=&& 22l A H

Admin Data set 24 A0 Q5 O 0| Structure
Stop Data set Sto%DﬁaongZ%%ég = Structure
Print Data set Prin;\?g&i{dﬁz%%ég = Structure

Residual of Ink  Ink ResidualOfl 4 & 0t2 2 32| &H&f Integer

Residual of Paper AT R_%sg?gjaglé:l ER Integer

22
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3.2.8 STD for Printer Cartridge Display Control 2.1

Enable "Printer Cartridge Display
Control"

Tick[PRR] /

Trigger "Ink & Paper Control" Tick[IPR] /

Trigger "Ink & Paper Control"

> Ink & Paper
Control

=

Printer Cartridge
Display Control P8

€

Print Control

Tick /
Trigger "Printer Cartridge
Display Control"

Tick /
Trigger "Printer Cartridge
Display Control"

Tick[ADM] /

Trigger "Admin Control" Tick /

Trigger "Printer Cartridge
Display Control"

Tick /
Trigger "Printer Cartridge
Display Control"

Tick[DPR] /
Trigger "Display Control”

Display Control Admin Control PRR-Print Request

DPR-Display Request
ADM-Admin Request
IPR-Ink/Paper Request

3.2.9 DFD Level 3-1

Start

A Printing > File
L 222
l"
—— Trigger -~ A
- -~ L #
,f \\\ "', ,'/
/ . ~ -~ L Tick
i Print v ‘
Trigger 1 1,7
—>1  Controller ¥
\ I
Y 221 S
\\ ’ S
\\ ’l \\\
-,_____,a’ \\
Trigger .
\\\\\
‘\‘ Stop
Printing File
223
s
i,’_’
’/’ Tick
23
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Process Specification

Name Print Controller
Input Trigger
Output Trigger

Printer Cartridge Display ControlZ 2 &2 =
Process Description S E CIOIEHE ZelE &3 / IelE SX Ol et
=06t Start Printing Z2 A2 & Z St

Name Start Printing
Input Trigger
Output Print

Name Stop Printing
Input Trigger
Output File
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3.2.10 STD for Printer Controller 2.2.1

Enable "Print Control"

Print Control
(Idle State)
Tick[!NI &8&: NP && !SBTN]

Tick[NI && NP &8& SBTN] [Trigger"Print"

/Trigger"Stop”

Tick / Tick / -
Stop Printing Trigger "Print Trigger "Print Start Printing
Control(Idle State)" Control(Idle State)"

NI-No Ink
NP-No Paper
SBTN-Stop Button

3.2.11 DFD Level 3-2

Paper S Paper
, Residual Residual
ll"
rd
-
P
’
-~ Trigger »*
-~ ~ gger . i
- ~ ’ Ink Residual
4 S - .
4 AN L, Trigger_.-= Residual
- 4 ——
. K4 Display L
rigger { [Petan Trigger
— .
\ Controller T Current Current
\ [N 3 ‘ N
Y 231 PR NN Time Time
’, ’ A\ ~«.Trigger
N, AN, ~.Jngg
'~ ~ RN ~
,ﬂ ~ ra N, .
” s______,d \‘ \‘ A s\‘
- NN, .
//. VNS \ Current - Current
- Tick \ N, N Trigger Status >
NN Status
NN .
\‘ \\ N
v Yriggets _— o
Trigge;\ i E Printing Printing
LN
oo Data Data
\‘ "
\‘ ‘\
‘\
‘.‘ Waiting
N\ List Waiting List
LY
> User List
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Process Specification

Reference Number 2.3.1
Name Dlsplay Controller
Input Trigger
Output Trigger

Printer Cartridge Display Control2 82H &2 I =
Process Description diOI QIOIEHHE £ & 20l Het #2560 222
OTZHNAZ & ST

Reference Number 2.3.2
Name Display Paper Residual
Input Trigger
Output LCD Display (Integer)
o Display Controller22E &8 332 2o H =0/ 2
Process Description XS 510l S aH0)
Reference Number 2 )
Name Display Ink Residual
Input Trigger
Output LCD Display

FE E2 gys wod
Sersesiasaiien | SEL S CRMEIIETE] S & e s

23 MHF=tH0 =

26
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Reference Number
Name

Input
Output

Process Description

Reference Number
Name

Input
Output

Process Description

Reference Number
Name
Input
Output

Process Description

Reference Number
Name
Input
Qutput

Process Description

Ver. 1.0

2.3.4
Display Current Time

Trigger

LCD Display

Display Controller22EH &2 g2 2o ™
8 A= 3HH| = SHCY.

2.3.5
Display Current Status

Trigger

LCD Display
Display Controller2EH &8 38 &#2d
S ZelHe &eE 330l =58t
2.3.6
Display Printing Data
Trigger
LCD Display (Structure)

Display Controller282H &2 3d3 20X
Sl =283, = QESH L 8 =252

A
= 0 S=H5etl.

2.3.7
Display Waiting List
Trigger
LCD Display (Structure)
Display Controller22H £ S 2™
SIS ASHE I AEE SIHN &4

etCt.
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Reference Number
Name
Input
Output

Process Description

3.2.12 DFD Level 3-3

/' Ink&Paper N
¥

Trigger
iﬂ' Controller I
[N
5 251 /™

AN e
N ’ .
~ -
f”‘ﬂ \N ------ - ‘\\
l’ \\
4" f N
e Tick Trigger s
. Paper Refill Paper
275:/

Ver. 1.0

2.3.8
Display User List
Trigger
LCD Display (Structure)
Display Controller2FH &8 Hdd3 2o ™
EEAMNENCIAEE FH OII e SHCY.
Tnk Amount
i 2'-;;'/ - > Ink Storage
Ink Residual
Paper Storage

Paper Increase

Paper Residual

Process Specification
2.5.1

Reference Number

Name
Input
Output

Process Description Controller._ Trigger

Ink & Paper Controller
Trigger, Tick
Trigger
Ink &£ = Paper0fl H 3 £ M61H, Ink & Paper
£ gt =CF Controller= Ink
Refil 2 Paper Refil0il TriggerE & A Al2!C}.

Team 4
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Reference Number 2.5.2
Name Ink Refill
Input Trigger
Output Amount of Ink ( + Data Structure)

Ink Residual &A= A HEES HE
ol = data storageOIC}t. TriggerE 22 Ink
Refill Z 2 NlA = Ink Residual2l 2 22 0| 236l
STH 3 Xl Ink StorageE =& StC}.

Process Description

Reference Number 2.5.3
Name Paper Refill
Input Trigger
Output Number of Papers ( + Data Structure)

Paper Residual &A= &S0 &2 HsE2
XN & 3&t= data storageO|Ct. Triggers &2
Process Description Paper Refill Z £ AlA = Paper Residual®l 8 &2
E 0| =ol &I 0| &2l Paper StorageE

= A stC}.
Data Dictionary
Input/ output v
Description Format
Event
Paper Residualtll M & & 0|12
Paper Increase Integer
=JhEE
Ink Increase Ink Residualdil & 232 SOt Integer
Amount of Ink Ink Storagelll M &&= Ink2| H3I=. Integer
Paper Storage0fl X & &l = Paper
Number of Papers Integer

HetE.
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3.2.13 STD for Display Controller 2.3.1
L

Enable "Display Control"

Display Paper
Residual

Ticks Display User List

Trigger "Display Control”

Tick[UL] / Trigger“User List"

Tick/
Trigger "Display Control”

Tick[PR] / Trigger "Display Paper Residual"

Tick[IR] / Trigger "Display Ink Residual” DISplay Control Tick/
Trigger "Display Control’,
Display Ink
Residual Tick/
Trigger "Display Control”

Display Waiting List

ick[WL] / Trigger "Waiting List’

Tick/

Trigger "Display Control’ / : " "
Tick[CT) / Trigger "Display Current Time" ks ger "Lisplay KICS] / Trigger "Current Status

PR-Paper Residual
rigger "Display Control”

IR-Ink Residual

. CT-Current Time
Display Current Display Current CS-Current Status
Time Status WL-Waiting List
UL-User List

3.2.14 STD for Admin Controller 2.4.1

Enable "Admin Control"

Ti'ck[AD &8 UA] Admin Control Tick[AD && UV]
/Trigger"User Add /Trigger"User View"

Tick /

User Add Trigger "Admin Control"

User View

Tick[AD && UD]
/Trigger"User Delete"

Tiigger "Admin Control

v

AD- Admin logon
User Delete UA - User Add comm

UV- User View comm

3.2.15 STD for Ink&Paper Controller 2.5.1

Team 4

Ver.

and

UD - User Delete command

and

1.0
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Tick[NP &8& PRR]
/Trigger"Paper Refill"

Paper Refill

Ink & Paper
Control

Tick /

Tick /

Trigger "Ink& Paper Control"
Control"
Tick[NI && IRR] Tick /

/Trigger"Ink Refill"

Control"

Ink Refill

3.2.16 Overall DFD

User List

User Input

Stop Button

Ink Sensor

Paper Sensor

Admin Input I

Ink
Sensor
Interfa

Trigger "Ink& Paper

Ver. 1.0

Enable "Ink&Paper Control"

Tick[INI && INP]
/Trigger"Calculate Ink&Paper"

Calculate
Ink&Paper

Trigger "Ink& Paper

NI-No Ink
NP-No Paper
PRR-Paper Refill Request
IRR-Ink Refill Request

Team 4
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