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1 Introduction
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Purpose
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Scope
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User 1 Usern

MNetwork printer

B0l AR YBFD, CHhol ALBXIREE 53 LI8T 53 MBS ol
S22 S0 Ljs A2 HL BE AIAHS SWtoE IHCL HWIH Tad
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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

Ver. 2.2

- EB

\

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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3.2.1.2 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{ Zo}2 H|O|HE
ZFX| L Print System QtOj|A K 2|3}
of SATHIX| TIHE FileZ ==t
1 A SEFE LCDO| = tCt
Check Sensor0j| A gt0L2 [|O|E &
ZFX| 3L Print SystemQtof| A X 2|3t
of SEE ALEXel =52 LCDO|
HOJZC}. Print SensorOf| A £ 5 &
2 OO0|HE 7tX|11 Print SystemOj|
M X2l Fileg &=t LCD
olHHo| =3 HEE HOoECh
Manage Sensor0j|A{ #ot2 [ 0|
£ J}X| 1 Print SystemQoj| A X2
St LCD 3tHHOo| AMBA 82 B
O{ ZC}. Charge Sensor0jjA{ 2op2
OO|E{E& Z}X|1L Print System Qtoj|
M M2t LCD3HHO|| Paper?t
Inko| THe, il HEHE 2O FCt.

3.2.1.3 Data Dictionary

Input/ Output Event

Description

Format/Type

Stop Input

g HlolH

MEASl 28 X 2

True/False

Check Input

IDEE =

i |

B

Zextel SEE

= AFEX} | True/False

g 2%F Mol

File & User Input

AFEASl EHY txth}

Structure

Team 7
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2t ID2| H|o|E

o
Manage Input 22| Xt S & = AP | Structure
HE ALZXE 1D ElO|E
RegUserID(int). S &%
ID(tHH)
DelUserID(int): A K| &
ID(stHH)

Charge Input 2| Ko EXE A3 Structure
3

g £= J0IF HolH

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

Chargelnk(int):& 7 5} Of

EREE
Display Z2lH LCD 3}HOf| L | Structure
Et'd GO|O|H
Print =gt ool ool H Structure
3.2.2 DFD Level 1
3.2.21 DFD
Current Data
Storage
Extracted H‘ Updated
Current Current
Data Data
Overall
Data
Storage

Team 7 10
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3.2.23
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Process Specification

Reference No. 1

Name Receiver

Input Tick, 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 Tick, 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
EEE 8ot Extracted Overall Data2}
Extracted Current DataS 7}X|1 ZZIEHO| A

EfS ZHEst =, Current Data Storage 2

o= T
Updated Current DataE E L1, Fileg £33}
1 LCD3HO| L3 THE, FO| Tk, Xl Al
71, W) S0 Holx, j7|Fel 222 &
ZCth
Data Dictionary
Input /Output Event Description Format/Type
Overall Data Storage Receiver2 2 E B2 Receiver /

Data X 7Z&f4A

Current Data Storage

Overall Data StorageZ2H2H g2 |/
Overall Extracted DataZ Main
ControlOf| M X2|5t0| ==t O
O|E MEA

Team 7
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Stop Data

Receiver2 2F HHot2 ZZIE

X o F HolH

True/False

Check Data

Receiver2 2 E BIOI2 AF2X}
%8| o Ho|Ef

True/False

Receiver Data

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

Structure

Extracted Overall Data

Overall Data StorageQj| Al FZEL|
0 Main Control0j Al X2|E O
O|H

txt file : E3% ot
UserD(int): Z21E X3+ ID(g
)

RegUserID(int):5 2% ID(SHH)
DelUserID(int):AFK| &t ID(SHH)
ChargePaper(int:£&a8jjof & =
of &=

Chargelnk(int): =X sjjof g A3

=13
=]

—

Structure

Extracted Current Data

Main ControlOf| Al X 2|st=0
23510 Current Data Storagedj|
M ==& HolH

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

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

User[5](int):AF2 X}2| ID Hi L
PrintList(Linkedlist):Q12} =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)
UserNum(int): SE = AFEX} £

Structure

Updated Current Data

Main ControlO| A X 2| Z|0f
Current Data Storage0f ZHAEl
HolH

CurrentStatus(int): 4 Xjj &+ Ef
Ink(int:Z2IE 0] Lo} = A3
2f

o

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

Structure

Team 7
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zol
User[5](int):Al2X}Q| ID HiLE
PrintList(Linkedlist):Q12 =&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): S& & AtEXAt 5=

3.2.3 DFD Level 2

3.231 DFD

DFD IV-Z Print System
=
Button
Tick -7

Overall
Data —>
Storage

Charge
Charge Input
Sensor ’
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OFD Iv.2

Current Data
Storage

Extracted lT Converted

Current Updated
Data Current Data

Current Data

Ver. 2.2

Interface
24
Converted File .
Extracted | | Updated interface DA “
Current Current 22
Data Data
Overall Print Print Data
era
Management
Storage Exdracted 21 Display Data
LCD Display
Interface  [Eommerd LCD
23
3.2.3.2 Process Specification

Reference No.

11

Name Stop Interface
Input Tick, Stop Input
Output Converted Stop Data

Process Description

Stop Input2 =0} Print
Management System0j| Converted
Stop DataE HGHCE

Reference No.

12

Name Check Interface
Input Tick, Check Input
Output Converted Check Data

Process Description

Check Input2 8O} Print
Management System0j| Converted
Check DataE HULHLC}.

Team 7

14



Ver. 2.2

Reference No.

13

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

Process Description

File & User Input2 O}
Combined Data0f Converted File &
User DataE H WL}

Reference No.

14

Name Manage Interface
Input Tick, Manage Input
Output Converted Manage Data

Process Description

Manage InputZ 80} Combined
Data0f| Converted Manage Data&
HUHCH

Reference No.

15

Name Charge Interface
Input Tick, Charge Input
Output Converted Charge Data

Process Description

Charge InputZ 20t Combined
Data0] Converted Charge DataE
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 & Hto} Z3tst =

Overall Data StorageZ Overall

Team 7
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DataE HUWC}

Reference No.

21

Name Print Management System

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

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 wrop 2| o A &
Current Data Storage0] Updated
Current DataE ELJ1, File
Interface0f| Print DataE ELj1,
LCD Interface0j Display DataE &
'tHCH

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.

2.3

Name LCD Interface
Input Display Data
Output Display

Process Description

Display DataZ 2ot LCD 3}EHOf|
H0lZ HOo|HE EWCt

Reference No.

24

Team 7
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Name Current Data Interface

Input Extracted Current Data, Updated

Current Data

Output Converted Updated Current Data,

Converted Extracted Current Data

Process Description Updated Current DataE 0t
Current Data Storage0f X %tg
Converted Updated Current Data&
HUict

Extracted Current DataE 2O} Print
Management SystemOf| Al AlAtSED
X 2|2t Converted Extracted Current
DataE HWC}

3.2.3.3 Data Dictionary

Input /Output Event Description Format/Type
Overall Data Combined DataO| A XX Structure
Overall Data Storage0f| MZ&E
GO E

txt file : =g ot
UserID(int):= 215t ID(SHH)
RegUserlD(int): 5 &%
DelUserID(int): AtH|gr 1
ChargePaper(int):=Hsliof & &
o %

Chargelnk(int): =X sloF o 43
2f

Print Data Print Management SystemOf| A{ File
A2l Print 2 H|O|H
AAtO] &t2E =S txt file
Display Data Print Management SystemOf| A{ Structure
X 2|Z|of LCDOj DisplayZ ojo|
E

Ink(int):ZZIE{0f o} = 23
=13

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

Team 7 17
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CurrentTime(Double): 3 X A|Zt
CurrentStatus(int): &4 X AFER
User[5](int): S &2 & A X9l id
Hy &

PrintList(Linkedlist): 212 22
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

Converted Stop Data

Stop InterfaceQf| A HZHL| O]
Print Management System2 £
HMEE oy

StopStatus(True/False) : AFEX}9|

SX 2% o4&

True/False

Converted Check Data

Check InterfaceOf| Al HztE|Of
Print Management System2 2
HEE HolH

CheckStatus(True/False) : 22| At

o| AR =3 2 0 F

True/False

Converted File & User

Data

Print InterfaceOf| A HZE| O
Combined Data2 H™EE G|O]
H

Structure

Converted Manage
Data

Manage InterfaceQj| Ao HH2HE|0f
Combined Data2 H™EE 4[O]
B

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):=Hajlof & =
o] ==
Chargelnk(int):=Xdjjof & A3

=13
=]

Structure

Converted Extracted

Current Data

Current Data InterfaceOf| A 2zt
|0 Print Management System
oz FEE HolH

CurrentStatus(int): 4 i &L E}
Ink(int): Z2IE{0f| ot Y= Y3
2k

Structure

Team 7
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Paper(int): = 2IE{ 0] O} Qe
S0

User[5](int):AF2 X}2] ID H{|E

PrintList(Linkedlist): 212 2&

(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): SE&= AtEX} £

Converted Updated

Current Data

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

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

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

User[5](int):AF2 X9 ID HHLE
PrintList(Linkedlist):Q12} Z2&
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): S&=I AKX =

Structure

Team 7
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3.24 DFD Level 3

3.24.1 DFD

Extracted
Overall Overall
Data e Calculator

Storage 2.1.1
Converted
Extracted
Current
Data // Updated
Current

Current Data Data
Interface

Current

Current
Data

Converted l]\ Extracted
Data

Current Data
Storage

3.24.2 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 BrOf 2t
2|5t A AtSE =, 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 &gt
O} WaitE& Disablestn Z=Z10|| St= Process®!
Print@} Display ControllerE A& A|7ILCt
Input®l Print@l Calculated DataE 82 4
2, WaitE Disablest PrintQ} Display
Controller& AMA|Z|12, O 2|9| Inputdf Cf
St Calculated DataE 22 HA2+= WaitE
Disablest 1 Display Controller2t-2 A3HA|7I
C}.

Reference No. 213

Name Wait

Input Enable, Disable
Output Display Data

Process Description

LCD Interface0f Display DataE &ML}

Reference No. 214
Name Print
Input Trigger
Output Print Data

Process Description

CurrentStatus”} 00|11 CheckStatus?} 00|11
StopStatusZ7t 0 [ Process?} A3HE|0f File
Interface0f| Print DataE &' HC}.

Reference No.

215

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

Process Description

Calculated DataE B8O} =Z40|| 2= Process
£ AdMA|ZICE CheckStatusZt 12! [ Display
S0l 2tHO| DisplayOi| 22t310| Ticke| THe|
S

@t Check Printingg Al A|ZILC}.

Team 7 21
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Reference No.

216

Name Stop Printing
Input Trigger
Output Display Data

Process Description

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

Reference No.

217

Name Warning Printing
Input Trigger
Output Display Data

Process Description

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

Reference No.

218

Name Check Printing
Input Trigger
Output Display Data

Process Description

CheckStatus”} 1 [ Process7} AlsH|0Of
LCD Interface0f 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 Interface0f Display
DataE HULHLC}

Reference No.

2.1.10

Name

Print Printing

Team 7 22
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Input

Trigger

Output

Display Data

Process Description

CurrentStatus?} 00|11 CheckStatus?} 00|10
StopStatus?} 0 [ Process?t Aaz[0 LCD
Interfaced] Display DataQl S4XH &HEHQF XY
=8 T2 HOIX|, 58 T2 ALEXt D,
PrintList(Linkedlist)(UserID, CurrentPage,
FilePage, Pagelnk, PageContent), Ink(int),
Paper(int), CurrentTime(double)S HHC}

3.2.4.3 Data Dictionary

Input /Output Event

Description

Format/Type

Calculated Data

Overall Data Storage®} Current
Data Storage®} Stop ButtonOj| A{
HIO|E{E 20O} Calculator
ProcessOf| Af 7| A5 | O] H

CurrentStatus(int):$1 X A ER
FinishedTime[3](double):Z 2 (H
Atz A7 ST0| =&l
Azt =327t 2t=E A7
User[5](int):.S && ArEXtQ] id
Hi &
StopStatus(boolean):ZX|HE 2
ERCGES

Ink(int):Z2IE{0f| Hot e Y3
2}

Paper(int):Z2IE{0f Lot Y=
0|
ChargePaper(int:£&asjjof & =
of

Chargelnk(int):=7Xsjjof & A3
2t

PrintList(Linkedlist):O14} S &

(UserID, CurrentPage, FilePage,

Pagelnk, PageContent)

Structure

Team 7
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CurrentTime

Digital ClockOf| A HtOF2 SXY
Alzt
CurrentTime(double): & X A|Zt

Double

Team 7
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3.24.4 State Transition Diagram (Print Controller)

DFO Iv.3
O

l Enable “Wait”

Tick[(CurrentStatus == 0)
&& (CheckStatus == 0)
&& (S tatus == 0)]
/ Disable “Wait”
Trigger “Print”
Trigger “Display Controller”,

Tick[(StopStatus =
|| (CheckStatus == 1)
|l (CurrentStatus == 1)
|l (CurrentStatus == 2) ]
/Disable "Wait"
ek [Ct Tine Trigger "Display Controller®
<= FinishedTime[0]]
/ Enable “Wait*“

3.24.5 State Transition Diagram (Display Controller

Enable "Wait"

Display
Controller

Team 7
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3.2.5 DFD Level 4

3.251 DFD

Converted
Check Data

Ver. 2.2

DFD Iv.4

Converted
Stop Data

Overall
Data

Storage

3.252

24

Converted
Updated l[ Extracted

Current Current
Data Data

Current Data
Storage

Process Specification

Reference No. 2111

Name Calculator Selector

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

Output Trigger

Process Description

Extracted Overall Data, Converted

Extracted Current Data, Converted

Stop Data & 2AMsHAM =SS
ProcessE MEHSHA AZHA|ZICE
Reference No. 2112

Team 7
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Name Print Cal

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)]

9|9l Trigger7t Z7e 55
L, = m2IE ™METJ} Printlistd] N
gE 4RE ALtSt= Processz
Updated Current Data®} Calculated
DataE HUWC}

IsUser= Current Data Storage(j|
A SEE AEA YEL H|

t AFEAZE EXHE 8% 18,
MEHA| e 8% 05 Hrests

4olct,

rir

0|

2

m i El 30
o

CountWait= Current Data Storage
O = PrintList(LinkedList)0j A ¥4
L EO| HO|X] +=0|M Ctg =E9|
HO|X| 42 # Zto| 0Tt AL}

Ze 32 14 37HA 5y 2y

oF AFRRISO| £2 giStsls 3t
o|ct.

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)]

{19l Trigger7t =US &5 8%
= feE|xtel 8 AMEAHID Hof
EI7} 202 4% & Alst=
Process2 Updated Current Data&
H O}

Team 7 27
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IsUser= Current Data Storage0j|

S SEE ALK MEQ} H

MEXZE EME B9 15,
=1 3=1 E

A s 8% 02 st
Ct.

o_g_r_g_

o T R3O
b= 2

Reference No. 2114

Name Delete Cal

Input Trigger, Extracted Overall Data,
Converted Extracted Current Data

Output Updated Current Data

Process Description

Tick [ IsUser(DelUserID) == 1]
flel Trigger7t =& 5L 32,
= 2[R AXE AFEXL ID GO
E7} 202 %8 A=
ProcessZ Updated Current Data&
2t
IsUser= Current Data Storaged| !
S Hx) SE2E ALK HEo H@
SO AFEAE EXY ER 18, &
urskets 3

Xotx| 22 B2 08

L

20|C},
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)
&8& ((CurrentStatus ==2) ||
(CurrentStatus == 3))]

2| Trigger?t ZHE 5L 8<%
I fE|Rtel S Y3 F HoH
Lt 2e2|xte] s™g J0| 2 OHo|H
7} E012 B E AHLStE Process

Team 7
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2 Updated Current Data2}
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

2|9| Trigger7t =7 55 4
2 & X 24 Ho|H 5012
42, FinishedTime[0], CurrentStatus
£ dustn sy mrel LIMX| m
O|X] =EE AMX|Sl= ProcessZ2
Updated Current Data, Calculated
DataE HWC}

3.2.5.3 State Transition Diagram (Calculator Selector)

Team 7 29
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DFD Iv.4
O

Tick[(isUser(UserlD) == 1) Tick[((ChargePaper + Paper) <= 100)
&& (CountWait( < 5) && (Chargelnk + Ink <= 30001
&& (Filelnk <= Ink) && ((CurrentStatus CurrentSta‘lus

&& (E“iggggg[ <= Paper)] Il ICurre = 3))]

[Trigger “Print Cal” [ Trigger “Charge Cal”
. «— P E—
Print Cal > Charge Cal

Tick[(IsUser(DelUserID) == 1)]

Tick[(StopStatus == 1) / Trigger “Delete Cal”
&& (CurrentStatus == 0)]

/ Trigger “Stop Cal” Tick[(IsUser(RegUserID) == 0)

&& (UserNum < 5)]
/ Trigger “Register Cal”

Stop Cal Delete Cal

Register Cal

Team 7
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3.2.6 Overall DFD

Stop Check Print Manage Charge
Button Sensor Sensor Sensor Sensor

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

Stop Check Print Manage Charge
= 4 Interface Interface Interface Interface Interface
Tick 1.1 1.2 ’ 1.3 4 1.4 ,I 1.5
Tic

Converted Converted
Stop Data Converted Manage Converted
File & User Data Charge
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