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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

3.1.1 Basic System Context Diagram

=
=3

3.1.2

A

| Tick

Digital Clock

Event List
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- EB
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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

El

Manage Input

Z2|Xte| SESHALE AN AHEAt
ID Oo|H

Charge Input

2R SEY YALt

OpA

o[e| &

Display

Print

Z2lH LCD =t LIERE EfO|E
29| HolH

|0
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3.1.3 The System Context Diagram

File & User Input

Manage Input
Charge Input

LCD

A

| Tick

Digital Clock

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.2.1.1 DFD

Stop
Stop
Check [
Sensor

File & User
Manage {
Sensor Input
A

Charge Tick
Sensor Input
Digital Clock

Pri/t’ File
m, LCD
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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 HoFE
Ct. 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
2ro M X235t LCDSFHO|| Paper
o Inkeo| 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 Z2IE LCD 3}HO| L} | Structure
SRS

Print =33t 0t 9| H|0|H Structure

3.2.2 DFD Level 1

3.221 DFD

Current Data
Storage
BExtracted Updated
Current Current

Data

Data

Overall
Data
Storage

Team 7 10
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3223
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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 £ E{ H0L2 G| 0|
E{£ Main Control2 HHC}

Print Sensor, Manage Sensor, Charge SensorZ
HE 2ot2 40| E Overall Data Storage2
HUiCt

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
ZEE BHOI2 Extracted Overall Data®}
Extracted Current DataZ£ 7}X|11 Z2IE9| A

= B
B 28¢ =

Current Data Storage=2
Updated Current DataE HEL|11, Fileg &= 3}

1 LCDsHEHO| ¥3 THE, FOf e S Al

¢ o E2EEQ HOolX|, s =58 £
O =Ct.
Data Dictionary
Input /Output Event Description Format/Type
Overall Data Storage Receiver2 2 E 22 Receiver /

Data X 7%&f4A

Current Data Storage

Overall Data StorageZ2H2E g2 |/
Overall Extracted DataE Main
ControlO| A X 2|8t ==3t O

T
Ol MY

Stop Data

Receiver2 2 H HIOI2 ZZIE True/False

Team 7
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SX| oF HolH

Check Data Receiver2 2 E HIOL2 AEX} True/False
x3| o= ©o|El

Receiver Data ReceiverE Edf ==l Print, Structure
Manage, Charge G| O|E

Extracted Overall Data Overall Data Storage®| A F=ZL| | Structure
0 Main Control0j Al X2|E O
O| E{

txt file: 8 1o
UserID(int):Z 2 E
)

RegUserID(int):§ &% ID(sHH)
DelUserID(int): A x| gt ID(EHH)

ChargePaper(int£&ajjof & =

of &=
Chargelnk(int):=Hsl{oF & 3
=T
o

Extracted Current Data Main ControlO| A X 2|8t=0 & | Structure
23510 Current Data Storagedj|
M F=E 0o|H
CurrentStatus(int): 31 X & E{
Ink(int):ZZIE{0f o} = a3
=13

Paper(int): ZZZIE{0ff F0 U=
zolg

User[5](int): A2 X9 ID HHLE
PrintList(Linkedlist):Q12} =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)
UserNum(int): S&=I AKX =

Updated Current Data Main ControlOf| A X 2| Z| 0] Structure
Current Data Storage0f ZHAEl
0| Of &

CurrentStatus(int): 31 X & E{
Ink(int:ZT2IE0of o} = 23
2¢

o

Paper(int): = 2IE{ 0] 0} QUe
S0l
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User[5](int):AF2X}2| ID Hi L
PrintList(Linkedlist):Q12 =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): SE = AtSXAt 5=

3.2.3 DFD Level 2

3.23.1 DFD

DFD |V.2 Print System
M, .fh& Conwid

Tlck_;rf
Check
Check [RSLEES Inpul; Interface S
Sensor 1.2

Tlck_;qr
Print
Interface
1.3
Overall
Data —
Manage 3 Storage

Interface
1.4

Charge Charge
Charge N Converted
B -G ==

Team 7 13



Overall
Data

Storage Bdracted

3232

Current Data

Storage
Extracted Converted
Current Updated
Data Current

Dat
Current Data
Interface

24

Converted
Extracted Updated
Current Current
Data Data

Print

—

Overall
Data

Process Specification

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 Input2 =0} Print
Management System0j| Converted
Stop DataE H'WiCt

Reference No.

12

Name Check Interface
Input Check Input
Output Converted Check Data

Process Description

Check InputZ HO} Print
Management System0j| Converted
Check DataE HULHLC}.

Reference No.

13

Team 7
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Name Print Interface
Input File & User Input
Output Converted File & User Data

Process Description

File & User Input2 B0}
Combined Data0f 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 g0t 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} Fotst =
Overall Data StorageZ Overall
DataE HWC}

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

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

Extracted Current DataE 2O} Print
Management SystemOj|A{ A AtSE D
X 2|gt Converted Extracted Current
DataE HEWLCt

3.2.3.3 Data Dictionary

Input /Output Event

Description Format/Type

Overall Data

Combined DataOf| A XX Structure
Overall Data Storage0 X ZH&
| Of &

txt file : 283 oY
UserID(int):Z 2t ID(3HH)
RegUserID(int): S 2%t ID(SHH)
DelUserID(int): AtK|gh ID(
ChargePaper(int:Z®a&jjof & =
o] ==

Chargelnk(int): 5 F8i0F & Y3

=13
=]

Print Data

Print Management System0j| A{ File
Xe|=|of Print & OH|O|E

o] eteE ZE it file

Display Data

Print Management SystemOf| A Structure
X 2|Z|of LCDOj DisplayZ ojo|

B

Ink(int): Z2IE0f 5O U= B3
ak

o

Paper(int): = 2IE{ 0] O} RJUe
=Nk

CurrentTime(Double): 3 X A|Zt
CurrentStatus(int): 31 X} AHE}
User[5](int)SE =l AFE X9 id

Team 7
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Hi 2

PrintList(Linkedlist): 22 2&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

Converted Stop Data

Stop InterfaceQf| A HZHE| O]
Print Management System2 £
HMEE Holy

StopStatus(True/False) : AFEX}9|

A 2Y oF

True/False

Converted Check Data

Check Interface0f| A{ £ 3tx|0f
Print Management System2 2
HEE HolH

CheckStatus(True/False) : 22| At

o AR =3 2F o &

True/False

Converted File & User
Data

Print InterfaceOf| A HZIE| Of
Combined Dataz2 MEE 0§ 0|
E

Structure

Converted Manage
Data

Manage InterfaceQjj Ao HH2tE|0f
Combined Data2 MEEZ [ 0]
H

RegUserID(int):§ &% ID(sHH)
DelUserID(int): Atx|gt ID(&HH)

Structure

Converted Charge Data

Charge InterfaceOf| A HHZtE|0f
Combined Data2 H™EE 4[O]
E

ChargePaper(int): =T sljiOF &
o] %
Chargelnk(int):=Fsl0F g 43

=13
=]

obt

Structure

Converted Extracted

Current Data

Current Data InterfaceOf| A Bzt
|0 Print Management System
o=z ™HE HolH

CurrentStatus(int): 3 X§ AL ER
Ink(int):Z2IE{0Of] O U= L3
2t

Paper(int):Z2IE{0f Lot U=
S0|&

User[5](int):AF2 X}Q| ID Hj S

Structure

Team 7
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PrintList(Linkedlist):Q12 =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): S5 %= AMEXt

Converted Updated

Current Data

Current Data InterfaceOf| A Bzt
|0 Current Data StorageZ &
=2 HolH

CurrentStatus(int): & Xj AFEH
Ink(int:ZT2IE0of o} Q= 23
=

Paper(int):Z2IE{0f Lo} Qe
zolg

User[5](int):AF2 X2 ID HHLE
PrintList(Linkedlist):Q12} Z2&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): 8% AMEX 5=

Structure

Team 7
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3.24 DFD Level 3

3.24.1 DFD

Converted
Stop Data

Warning

Printing
2.1.7

Ver. 2.0

Display
Data

Display
Check Data
Printing

Converted ~ 2.1.8
Check Data Stop trigger', _ trigger
Printing 7 - .g’
216 ! Displ ;
play \
:("‘ > -' Controller Imgger Display
trigger , 215 ., Charge Data
Printing Pl
E)grachﬁd Jick ,1\ - o 219
Ketan: Mo A_ =< Brick \trigger i
Data ——> EEEITELTE Calculated N TN
Storage 2.1.1 —_— Print 1\

Converted

Extracted
C t
lbl;rfan // Updated
Current

Current Data Data
Interface

24
Converted
Updated Eétractr-.;d
Current urren
Data

Current Data
Storage

3.24.2 Process Specification

Enable » « y
’/, ~
’

Disable

Display

Data %A

| Controller
\ 2.1.2 ,

Print Display
Printing Data :
2,1.10

— , -
AN trigger

Print
Data

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 BrOf 2t
2|5t AAtSE =, Updated Current Data &
Current Data Interface2 E L}, Calculated
DataE Print Controller2 = WC}

Team 7 20
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Reference No.

212

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

Process Description

Converted Check Data, Calculated DataE &t

OF Z=Z10] 2= ProcessE HAA|ZICE

Reference No. 213

Name Wait

Input Enable, Disable
Output Display Data

Process Description

LCD Interface0] Display DataE = 'HLCt.

Reference No. 214
Name Print
Input Trigger
Output Print Data

Process Description

CurrentStatus7} 0 [ ProcessZ} A3HE|0f
File Interface0j| Print DataE HHC}

Reference No.

2.15

Name Display Controller
Input Trigger, Calculated Data, Tick
Output Trigger

Process Description

Calculated DataE B0} =710 = Process

g MgAzICH

Reference No.

216

Name Stop Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus?} 00|11 CheckStatus?} 00|10
StopStatusZ} 1 [ Process7| M L0 LCD
Interfaced]| Display DataE H'HC}.

Team 7 21
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Reference No.

217

Name Warning Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus”} 20|11 CheckStatusZ} 0! [Ij
Process7t A& &|0{ LCD Interface0f Display
DataE HULHLC}.

Reference No.

218

Name Check Printing
Input Trigger
Output Display Data

Process Description

CheckStatusZ} 1< [ Process7} AlsH|0Of
LCD Interface0 Display DataE& = 'MCt.

Reference No.

2.19

Name Charge Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus”} 10|11 CheckStatusZ} 0! [Ij
Process7t A& &|0{ LCD Interfacedf Display
DataE HULHLC}.

Reference No.

2.1.10

Name Print Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus?} 00|11 CheckStatus?} 00|10
StopStatusZ} 0 [ Process7| MM L0 LCD
Interfaced]| Display DataQl H4Xf AFEHQF XY
=8 32 Ho|x|, €8 S AEX ID,
PrintList(Linkedlist)(UserID, CurrentPage,
FilePage, Pagelnk, PageContent), Ink(int),
Paper(int), CurrentTime(double)& HEHC}

Team 7 22
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3.2.4.3 Data Dictionary

Input /Output Event Description Format/Type

Calculated Data Overall Data Storage®} Current | Structure
Data Storage®} Stop Button0j| A{
HIO|E{E 2O} Calculator
ProcessOf| Al 7|48t G| O] E
CurrentStatus(int): 34 Kif A ER
FinishedTime[3](double): = 2(H
Atz E AlZh ST0| 2tz
Al Z=32|7) 2t2E AlZ

User[5](int):S &= AF2XtQ| id

B &

StopStatus(boolean): ZX|HE 2
ERCES

Ink(int: Z2IE{0f ot U&= 43
=T

o

Paper(int): Z2IE{0f| HO} U=
S0l

ChargePaper(int):=Hajjiof & =

of &=
Chargelnk(int): =X sl{of & A3
2t

PrintList(Linkedlist):Ql12} =22
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

CurrentTime Digital ClockOf|A{ HtOF2 SXY Double
NEL
CurrentTime(double): & X A|Zt

Team 7 23
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3.24.4 State Transition Diagram (Print Controller)

.
l

Enable
“Wait”

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

Tick [CurrentTime <= FinishedTime[0]]
/ Enable “Wait"

3.24.5 State Transition Diagram (Display Controller)

Tick[(CurrentStatus==0)
&&(CheckStatus == 0)
&& (StopStatus == 0)]

/ Disable “Wait"

Print Trigger “Print Printing

Printin >

g Tick [CurrentTime (=
FinishedTime[0]]

/ Enable “Wait"

Tick[(CurrentStatus==1)
8&(CheckStatus == 0)]
/ Disable “Wait”
Trigger “Charge Printing’,

Tick[(CheckStatus==1)]
/ Disable “Wait”
Trigger “Check Printing”

Tick [CurrentTime <=

Tick[(CurrentStatus==0)
&8&(CheckStatus==0)
&&(StopStatus==1)]

/ Disable “Wait"
Trigger “Stop Printing” Stop
- >

Tick [StopStatus==0] Printing

/ Enable “Wait"

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

Tick [CheckStatus==1]
/ Enable “Wait"

Tick[(CurrentStatus==2)
&&(CheckStatus==0)]
/ Disable “Wait"

/ Enable “Wait"

FinishedTime[0]]
Charge
Printing

N

Check
Printing

/ Trigger “Warning Printing”

Warning
Printing

Team 7
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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 25
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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 ]

Q|o| Trigger?t =2 55 &8
L, = ZZ2E ™HHEJ} PrintListd] X
gE ZRE ALSt= Processz
Updated Current Data?} Calculated
DataE HUC}

IsUser= Current Data Storage0j|
WX SEE AFEA FE2 H|
F AFEXAZE EXHE 8% 18,
Motx| S 8% 02 Hretshs=

= oT
20|C}.

o rir

o h R 30

CountWait= Current Data Storage
Ol Y= PrintList(LinkedList)O|A{ &
LwCo HOX| £0iA CHe Lol
HO|X| =2 i Zto| 0Lt 3L}
Ze 32 1M B7MIA £ 2¥
ob AMEAECS] 5 Ehetst

o|ct.

rr
oot

AL
T

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]
fle| Trigger7t =S 5L 8%
= E|Xtel AfHE AR ID G0
EI7F 2018 4*E Aldt=
ProcessZ Updated Current Data&
HHCEH
IsUser= Current Data Storage®j| 2
S X S2E AR FEet Hla
Stol AFSAPH EXfE ¥ 18, &
urskets 3

Xotx| 22 A2 08

%01t
Reference No. 2115
Name Charge Cal
Input 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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7t E012 B E AHLSHE 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 ]

flel Trigger7t =& 5 &
2, = x| a8 Ho[E7 Soje
42, FinishedTime[0], CurrentStatus
£ dustn sy mrel LMX| m
O|X] =EE AMX|S}l= ProcessZ2
Updated Current Data, Calculated
DataE HUWC}

3.2.5.3 State Transition Diagram (Calculator Selecton

Tick[((IsUser(UserlD) == 1) .
&& (CountWaitl < 5)
&& (Filelnk <= Ink)
&& (FilePaper (= Paper]]

Tick{{{{ChargePaper + Paper) (= 100)
&& (Chargelnk + Ink <= 3000)
&& ((CurrentStatus == 2)
Il (CurrentStatus = 3))}}

Trigger “Print Cal” // Trigger “Charge Cal”
Print Cal — et Charge Cal

Tick[(StopStatus == 1)

&& (CurrentStatus == 0)]
/I Trigger “Stop Cal”

Stop Cal

Register Cal

Team 7

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

&& (CurrentStatus == 3}]

/1 Trigger “Register Cal”

Tick[{lsUser(DelUserID) == 1)

&& (CurrentStatus == 3)]
{ Trigger “Delete Cal™

Delete Cal
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3.2.6 Overall DFD
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Display LCD

Team 7
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