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1 Introduction
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Purpose
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Scope

YKo AgSHE HEYI HRAEE 4ol AR st ZREE SRt

Attt <O81>2 2ENe HESRS ZEH 795 LIEHHOE

User 1 Usern

MNetwork printer

Definition, acronyms, and abbreviations

HW: Hardware
SW: Software

Reference
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Structured Analysis

3.1  System Context Diagram

311

=
=3

3.1.2

3.13

Basic System Context Diagram

A

| Tick

Digital Clock

Event List
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Input/output event

Description

Stop Input

MERSl 28 X 2F H0[H

Check Input

me|xte] SEE ALK D 22 X3

273 HolH

File & User Input

AHEXEO| E3e txtub At IDO| G0

E

Manage Input

Z2|Xte| SESHALE AN AHEAt
ID Oo|H

Charge Input ZE|Ate| MY AALE FO|9| & O
O|E

Display Z2IH LCD 3o LtEHH OOl

Print =Y ool HolH

The System Context Diagram
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File & User Input

Manage Input
Charge Input

LCD

| Tick

Digital Clock

3.2 Data Flow Diagram
3.21 DFD level 0

3.2.1.1 DFD
Stop
Stop
Checl
Sensor
File & User
Input

Ma nage /
Sensor

Manage
Input

Charge Tick
Sensor Input

Digital Clock
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Process Specification
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Reference No.

0

Name Print System

Input Stop Input, Check Input, File &
User Input, Manage Input, Charge
Input

Output Print, Display

Process Description

Stop ButtonOf|A{ '20t2 H|O|HE
ZFX| L Print System QtOj|A K 2|3}
of SATHIEX| TIHE FileZ =T
Ct. Check Sensor0j A 2FOF2 G| O]
E{E 7}X|2 Print SystemQtojj A X
2[5t0] SEE AEAS] F&5S
LCDO|| E Of=C}. Print Sensordj M &5
E{ HkS [|O|E{Z J}X|D Print
SystemO| Al X 2|5H0] FileS =13}
1 LCD oMo = §EE HOoFE
C. Manage SensorOj|A{ EHOL2 O
O|E{Z 7}X|1 Print System@toj| A{
X 2|$tCt. Charge SensorOj|A{ Hto}
2 O|0|E{E 7}X|22 Print System
2HoM X235t LCDSFHO|| Paper
o Inke| Tt oiXf MEfE HOjE
Ct.

Data Dictionary

Input/ Output Event Description Format/Type

Stop Input Ao =8 =X 2 | True/False
H HO|H

Check Input 2| Xte] SE= AIEX} | True/False
ID 25 =3[ 2¥F G0
E

File & User Input AFEXtO| =3 txta} | Structure
21t IDO| H|0|H

Team 7
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Manage Input Zt2|Xte| S & = AP | Structure
Mg AHEAH ID H|OJE
RegUserlD(int): 5 &%
ID(s}HH)
DelUserID(int): A K| &
ID(s}H)

Charge Input 2| Ko EXE A3 Structure
3

ChargePaper(int):= Hsf
O & 30| =

Chargelnk(int):& 7 &} Of

ERER
Display Z2lH LCD 3}HOf| L | Structure
SRS
Print =33t 0t 9| H|0|H Structure
3.2.2 DFD Level 1
3.2.2.1 DFD
Stop Stop —
Ingis Data Current Data
Storage
Check ——
Check
Sl Input Dela m H Updated
ul
Sensor |[Amm— Data Deta
File & User
Print Input
Sensor [Emm—
Receiver
Manage Data Overall
[YELET-C)  Input ’ Data
Sensor Storage
Charge
Charge Input
-E
¥, Tick

Team 7 10
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Process Specification

Reference No. 1

Name Receiver

Input Stop Input, Check Input, File & User Input,
Manage Input, Charge Input

Output Receiver Data, Stop Data, Check Data

Process Description

Stop Button, Check Sensor2 2 E{ H0t2 4| O]
E{£ Main Control2 =ML}

Print Sensor, Manage Sensor, Charge Sensor2
2 Ef 2ot2 [|0|E{Z Overall Data Storage2
HUHCH

Reference No.

2

Name Main Control

Input Extracted Overall Data, Stop Data, Check Data,
Extracted Current Data

Output Print, Display, Updated Current Data

Process Description

Overall Data Storage?t Current Data Storage
ZHEE BOL2 Extracted Overall Data2}
Extracted Current DataE 7}X|11 ZEZIE 9| A
EfS ZMst 3, Current Data Storage2
Updated Current DataE E L1, Fileg £33}
1 LCDotHO| L3 THEE FOf ThE:, X Al

¢ oix 2830 Holx|, 7|52 |52 &
ZCth
Data Dictionary
Input /Output Event Description Format/Type
Overall Data Storage Receiver2 2 E 22 Receiver /
Data X 7%&f4A
Team 7 11
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Current Data Storage

Overall Data Storage2 2| 422

Overall Extracted DataE Main
ControlOf| Al X2|8td ==t O
Ol M&EA

Stop Data

Receiver2 2 F Hiot2 ZZIE

Al o F HolH

True/False

Check Data

Receiver2 2 E{ HIO}2 ALEX}

z=| F HolH

True/False

Receiver Data

ReceiverE Ed{ ==Xl Print,
Manage, Charge 0| O|E

Structure

Extracted Overall Data

Overall Data StorageQj|A| FE K|
0 Main ControlOf| Al XZ|E O
O| &

txt file : =32 ot
UserD(int):Z2IE QX3 ID(sH
)

RegUserID(int): 5 &% ID(sH)
DelUserID(int):AtK| g ID(SHH)
ChargePaper(int):=Hajjiof & =
o

Chargelnk(int):=7Xsjjof & A3

=13
=]

Structure

Extracted Current Data

Main Control A X2|st=0H =
2310 Current Data Storage0|
M Z==E bo|H

CurrentStatus(int): &1 X AHEH
Ink(int):ZZIE{0f o} = a3
2

Paper(int) ZZIE{0f Ot Rl
=o|2t

User[5](int):AF2X}2Q| ID Hi Y
PrintList(Linkedlist):Ol14} S &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)
UserNum(int): S&=I AKX 5=

Structure

Updated Current Data

Main Control0 Ao X 2| &
Current Data Storage0f ZAIZ
o Of E

Structure

Team 7
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CurrentStatus(int): & X AFEH
Ink(int):Z2IE{ 0] O A= Y3
2

Paper(int):ZZ2IE{0f EoOf U=
S0l

User[5](int):AF&X}2] ID Hi Y
PrintList(Linkedlist):Q12f &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): SE = AFEX} £

3.2.3 DFD Level 2

3.231 DFD

DFO Iv.2

Stop Stop Input
Button

Tick

Check
Interface

heck Check Input
C np o

Sensor

Tick 7
Converted

File & User Print

EL interfce
L
Overall

" Data —

anage =
Manage LT _ Storage

Converted
Sensor Manage Data
Charge Converted
Sensor Charge Data

Team 7 13



Current Data

Storage
Extracted Converted
Current Updated
Data Current
Dat
Current Data
Interface
24
Converted
Extracted Updated
Current Current
Data Data
Overall
— Data —_—
Storage Bdracted
—— Overall

Data

3.2.3.2 Process Specification

Print

Ver. 2.0

File .
D
22
Data
2.1 Display Data
. Tick

D |
23

Reference No.

11

Name Stop Interface
Input Stop Input
Output Converted Stop Data

Process Description

Stop InputZ Ot Print
Management System0j| Converted
Stop DataE& HGHC}

Reference No.

12

Name Check Interface
Input Check Input
Output Converted Check Data

Process Description

Check Input2 B0} Print
Management System0j Converted
Check DataE =ML}

Team 7
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Reference No.

13

Name Print Interface
Input File & User Input
Output Converted File & User Data

Process Description

File & User Input2 O}
Combined Data0| Converted File &
User DataE H WML}

Reference No.

14

Name Manage Interface
Input Manage Input
Output Converted Manage Data

Process Description

Manage InputZ 20} Combined
Data0 Converted Manage Data&
HUHCH

Reference No.

15

Name Charge Interface
Input Charge Input
Output Converted Charge Data

Process Description

Charge InputZ 80} Combined
Data0f| Converted Charge DataZ
HUHCH

Reference No.

16

Name Combined Data

Input Converted File & User Data,
Converted Manage Data, Converted
Charge Data

Output Overall Data

Process Description

Converted File & User Data,
Converted Manage Data, Converted
Charge Data & Ho} Ftst =
Overall Data StorageZ Overall
DataE HUWC}

Team 7
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Reference No.

21

Name Print Management System

Input Extracted Overall Data, Converted
Extracted Current Data, Converted
Stop Data, Converted Check Data,
Tick

Output Updated Current Data, Print Data,

Display Data

Process Description

Extracted Overall Data, Converted
Extracted Current Data, Converted
Stop Data, Converted Check Data,
Tick 2 grop B2l o A4t =
Current Data Storage0] Updated
Current DataE ELH1, File
Interface0f| Print DataE EL{j1,
LCD Interface0j Display DataE &
'HEL}.

Reference No.

2.2

Name File Interface
Input Print Data
Output Print

Process Description

Print DataS E}O} File2 Print&t
CIOIHE &t

Reference No.

23

Name LCD Interface
Input Display Data
Output Display

Process Description

Display DataZ 2ot LCD 3}EHOf|
H0lE HOo|HE EWC}

Reference No.

24

Name

Current Data Interface

Input

Extracted Current Data, Updated

Current Data

Team 7
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Output

Converted Updated Current Data,

Converted Extracted Current Data

Process Description

HUCt

DataE HUWC}

Updated Current DataE gtOt
Current Data Storage0f X %t&t

Converted Updated Current Data&

Extracted Current DataE B+O} Print
Management SystemOj|A{ A AtSE D

X2|& Converted Extracted Current

3.2.3.3 Data Dictionary

Input /Output Event Description Format/Type
Overall Data Combined DataO|A] €t & Structure
Overall Data Storage0f| MZ&E
O E
txt file : =8ig ol
UserID(int):=2gt ID(SHH)
RegUserID(int):§ &% ID(sHH)
DelUserID(int): Atx|gt ID(&HH)
ChargePaper(int):=Hsljof & &
o =
Chargelnk(int): =X sloF o ¥3
i
Print Data Print Management SystemOf| A{ File
X2l Print 2 H|O|H
AAto| 2tz = =23 txt file
Display Data Print Management SystemOf| A Structure
X 2|k|0f LCDO|| Display& 00|
B
Ink(int): Z2IE0f| H0} = A3
2
Paper(int):Z2IE{0f Lot U=
SOl
CurrentTime(Double): 3 x| A|Zt
Team 7 17
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CurrentStatus(int): &4 X AFER
User[5](int): S E2 & A2 X9l id
Hy

PrintList(Linkedlist):Q1z} =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

Converted Stop Data Stop InterfaceQf| Ao HZHE| O] True/False
Print Management System2 2
HeE 0oy

Converted Check Data Check Interfacej| Al HZHE| O True/False
Print Management System2 £
MEE HolH

Converted File & User Print InterfaceOf| A H=ZtE| Of Structure
Data Combined Data2 MEHE [|O|

B
Converted Manage Manage InterfaceOf| A BHZtE|0{ | Structure
Data Combined Data2 MEZHE! G| 0|

E

RegUserID(int): S £2% ID(SHH)
DelUserID(int): AMH|Z ID(SHEH)

Converted Charge Data | Charge Interfacejj A HH=tE|0f Structure
Combined Data2 MEE 0§ 0|
E
ChargePaper(int):= M sjjof &
of &=
Chargelnk(int): =X sloF g ¥3
2F

OR¥

Converted Extracted Current Data InterfaceOjj M =t | Structure
Current Data |0 Print Management System
oz MEE OOl
CurrentStatus(int): 31 X & E{
Ink(int):Z2IE{ 0] o} Qe A3

=13
=]

Paper(int):Z2IE{0f Lot U=
0|

User[5](int):AF&Xt2| ID B
PrintList(Linkedlist):Ql2f 22

(UserID, CurrentPage, FilePage,

Team 7 18
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Pagelnk, PageContent)

UserNum(int): S = AIEXt

Converted Updated

Current Data

Current Data InterfaceOf| A 2zt
|0 Current Data Storage2 H
=2 oy

CurrentStatus(int): & Xj AFEH
Ink(int:Z2IE{ 0] Yo} 9= A3
=

Paper(int) ZZIE{0f Ot Rl
solg

User[5](int):AF&X}2] ID HiYE
PrintList(Linkedlist):Q12} =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): 8% AMEX 5=

Structure

3.2.4 DFD Level 3

3.241 DFD

Team 7
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Extracted
Overall Overall
Data —Data
Storage

A Y
Print  \Trigger
Controller |~~~ %
215

Current

Updated l']‘ Extracted
Data

Current Data
Storage

3.2.4.2 Process Specification

Reference No. 211
Name Calculator
Input Extracted Overall Data, Converted Extracted

Current Data, Converted Stop Data, Tick

Output Updated Current Data, Calculated Data

Process Description Extracted Overall Data, Converted Extracted
Current Data, Converted Stop DataE g0} 2t
2|5t AAtSE =, Updated Current Data &
Current Data Interface2 =L}, Calculated

DataZ Print Controller2 HWC}

Reference No. 212

Name Manage Controller

Input Converted Check Data, Tick

Output Enable, Disable, Trigger

Process Description Converted Check DataE B0} ZAHQ| U=

Team 7 20
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ProcessE A aA|7ICE

Reference No. 213

Name Manage Wait
Input Enable, Disable
Output Display Data

Process Description

LCD Interface0f Display DataE &ML}

Reference No. 214

Name Check User
Input Trigger
Output Display Data

Process Description

CheckStatusZ} 1 [ Process7} Alsiz| 0]
LCD Interface0 Display DataE = 'WLCt.

Reference No.

215

Name Print Controller
Input Calculated Data, Tick
Output Enable, Disable, Trigger

Process Description

Calculated DataE B0} =Z40|| 2= Process

g Az

Reference No. 216

Name Print Wait
Input Enable, Disable
Output Display Data

Process Description

LCD Interface0f Display DataE &ML}

Reference No.

217

Name Printer Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus?7} 0 [ Process7} AsHE|0f
LCD Interface0] Display Data®@l X AMEHSQ}

Team 7
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dxf 28 S HOIX|, 28 T AL ID,
PrintList(Linkedlist)(UserID, CurrentPage,
FilePage, Pagelnk, PageContent), Ink(int),
Paper(int), CurrentTime(double)& HHC}

Reference No.

218

Name Printer Charging
Input Trigger
Output Display Data

Process Description

CurrentStatus7} 1@ [} Process7} Al gH | 0f
LCD Interface0] Display Data®@l X AME{}
FTO| &A=&l YA FO|o THHES ™St

c}.

Reference No.

219

Name Printer Warning
Input Trigger
Output Display Data

Process Description

CurrentStatusZ} 2! [ Process7} AL
LCD Interface0] Display Data®l A1 0 M X]|

£ TSttt

Reference No. 2.1.10
Name Print
Input Trigger
Output Print Data

Process Description

CurrentStatus?} 0 [ Process7} A3HE|0f
File Interface0j| Print DataE HHC}

3.2.4.3 Data Dictionary

Input /Output Event Description Format/Type

Team 7 22
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Calculated Data Overall Data Storage®t Current | Structure
Data Storage®} Stop ButtonOj| A{
HIO|E{E 2O} Calculator
ProcessOi| A{ A Atot O O| Ef
CurrentStatus(int): 31 X & E{
FinishedTime[3](double):= 2 (H™
Atz e AlZh 5H0| =&
A2t Z8|7h @l Al
User[Sl(int): S F& AF&AtS| id

Hy &
StopStatus(boolean):ZX|HE 2
2 ojx

Ink(int:Z2IE{ 0] Yol e A3
=1

Paper(int):Z 2IE{0f Lot Y=
S0|&

ChargePaper(int:£&sjjof & =

of &=
Chargelnk(int): =X sl{of & 43
2t

PrintList(Linkedlist):O14} S &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

CurrentTime Digital ClockOf|Ao Hto2 SiXY Double
Azt
CurrentTime(double): & X A|Zt

Team 7 23
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3.24.4 State Transition Diagram (NMame of Controllen

Enable
“Print Wait”

Tick[CurrentStatus ==0]
/ Disable “Print Wait”
Trigger “Print”
Trigger “Printer Printing”

Tick[CurrentTime <= FinishedTime[0]]
/ Enable %W

Print
& Printer Printing

Printer Charging Printer Warning

Enable
“Print Wait”

Tick [Currentotatus =11 Tick [CurrentTime <= FinishedTime[1]]
/ Disable “Print Wait 7 Enable “Print Wait
Trigger “Printer Charging”

Print Printer Charging

& Printer Printing Printer Warning

Team 7 24



Enable
“Print Wait”

Tick [CurrentStatus == 2]
/ Disable “Print Wait”
Trigger “Printer Warning”

Tick [(Ink > 0) && (Paper > 0)]
/ Enable “Print Wait"

Print

& Printes Printing Printer Charging Printer Warning

l Enable

“Manage Wait”

Manage Wait

Tick [(CheckStatus == 1] Tick [CurrentTime <= FinishedTime[4] + 5]
/ Disable “Manage Wait™ / Enable “Manage Wait"
Trigger “Check User”
W
Check User

Team 7

Ver. 2.0
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3.2.5 DFD Level 4

3.251 DFD

NS DFD Iv4

Converted
Check Data

Overall

Data
Storage Current Data
T — Interface
24
Converted
Updated Extracted
Current l}[ Current
Data Data
Current Data
Storage
— : Updated
Cument
Data
3.2.5.2 Process Specification
Reference No. 2111
Name Calculator Selector
Input Extracted Overall Data, Converted

Extracted Current Data, Converted
Check Data, Tick
Output Trigger

Process Description Extracted Overall Data, Converted
Extracted Current Data, Converted
Check Data € 2AM|AN Ez Tt

E

ProcessE MEASHA HHAIZICH

Reference No. 2112

Name Print Cal

Team 7 27
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Input Trigger, Extracted Overall Data,
Converted Extracted Current Data
Output Updated Current Data, Calculated

Data

Process Description

Tick [ IsUser(Userld) == 1 &&
CountWait() < 5 && FileInk <= Ink
&& FilePaper <= Paper ]

flel Trigger?t =42 55 &
L, = Z2E ™EJ} Printlistd] XN
g2 49 ALSt= Processz
Updated Current Data?} Calculated
DataE =L}

IsUser= Current Data Storage0j|
L SN SEE AL Yot
5tO] A A EMYE BF 13,
MStR| g2 8% 02 gretdt=

Z0|C}.

o R 30

CountWait= Current Data Storage
O = PrintList(LinkedList)O|A{ &
wCo| HO|X| 004 CHe =9
HO|X| +=& 4 2tO] ORCt I AL}
Ze 32 1M 37MIA Y a2y
ob AEAES 5 Hhetst

o|ct.

rr
oot

AL
e

Reference No. 2113

Name Register Cal

Input Trigger, Extracted Overall Data,
Converted Extracted Current Data

Output Updated Current Data

Process Description

Tick [ IsUser(RegUserID) == 0 &&
UserNum<5 && CurrentStatus ==
3]

fI2| Trigger?t =g 5 82
5 Helxtel S5 AHEAH ID H[O|
H7t 012 3RE At

Process2 Updated Current Data&
HUHCH

Team 7
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IsUser= Current Data Storage0j|

SN S2E ARX HEo |

ol A AL EXMYE 8% 15,
=1 3=1 E

SHA| B 8% 0= et
0

o T R3O
2 o

|C.
Reference No. 2114
Name Delete Cal
Input Trigger, Extracted Overall Data,
Converted Extracted Current Data
Output Updated Current Data

Process Description

Tick [ IsUser(DelUserlD) == 1 &&
CurrentStatus == 3]
fl1e| Trigger7t =S &5 8%
= E|xtel At AREAL ID G0
EI7F 2018 4*E Aldt=
ProcessZ Updated Current Data&
HHCEH
IsUser= Current Data Storagedj| 2
S X S2E ASX et HlI
Stol AFSAPH EXfE ¥ 18, &
urskets 3

Xotx| 22 A2 08

%01t
Reference No. 2115
Name Charge Cal
InputS Trigger, Extracted Overall Data,
Converted Extracted Current Data,
Output Updated Current Data, Calculated

Data

Process Description

Tick [ (Paper+ChargePaper) <=
100 && (Ink+Chargelnk) <= 3000
&& (CurrentStatus ==2 ||

CurrentStatus == 3)
7

5 R Y
=
S

Lt e xte

Team 7
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o=
2 zos

7t €9 7 AtSHE Process
2 Updated Current Data®}

Calculated DataE HHC}

Reference No. 2116

Name Stop Cal

Input Trigger, Converted Stop Data,
Converted Extracted Current Data,

Output Updated Current Data, Calculated

Data

Process Description

Tick[StopStatus == 1 &&
CurrentStatus == 0

]
@[l Trigger?t ZAES

55% 2
2, = &% 2% HOlE7} Soie

H4RE 7 ASHE Process2
Updated Current Data, Calculated
DataE HUWC}

3.2.5.3 State Transition Diagram (Name of Controllen

Tick[{{IsUser(UserD) == 1)
&& (CountWail) ¢ 5)
&& (Filelnk <= Ink)

&& (FilePaper (= Paper]]
/[Trigger “Print Cal”

_—

Tick[(StopStatus == 1)
&& (CurrentSiatus == 0)]
/I Trigger “Stop Cal™

Stop Cal

— _

-
|

Tick{{{{ChargePaper + Paper) (= 100)
&& (Chargelnk + Ink <= 3000)

&& ((CurrentStatus == 2)
Charge Cal

l (CurrentStatus == 3))11
// Trigger “Charge Cal”
Tickl{isUser(DelUseriD) = 1)
&& (CurrentStatus == 3)1
{ Trigger “Delete Cal™

Delete Cal

-—

Tick[(IsUser(ReglseriD) = 0)
&& (UserNum < 5)

&& (CurrentStatus == 3}]
// Trigger “Register Cal”

Register Cal

Team 7 30
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3.2.6 Overall DFD
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