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Definition, acronyms, and abbreviations

HW: Hardware
SW: Software

Reference
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Overall Description
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Product Perspective
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Structured Analysis
3.1  System Context Diagram

3.1.1 Basic System Context Diagram

- EB
T

E3

A

| Tick

Digital Clock

3.1.2 Event List

Input/output event Description

Stop Input AR ROl =3 FX QF ©o|H

Check Input Ze|xte|l SEE AEAID 58 X3 2F
Glo|

File & User Input ARl &% txtot 2yt IDO| 0|y

Manage Input 2E|Ro] SESALE AHE AHEXLID G
Of &

Charge Input Zt2|Xto| =ME AAL} £0|o| & H|O|F

Display ZZIH LCD 2O LtEHE [0l

Print =g ool HolH
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3.1.3 The System Context Diagram

File & User Input

Manage Input
Charge Input

File

m LCD

A

| Tick

Digital Clock

3.2 Data Flow Diagram
3.21 DFD level 0

3.2.1.1 DFD
Stop
Stop

Chec

Sensor

File & User
ensor Input
A

Charge Tick
Sensor Input

Pri/t’ File
m, LCD

Digital Clock
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3.2.1.2 Process Specification

Reference No. 0

Name Print System

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

Output Print, Display

Process Description Stop ButtonOjA| BfOr2 [O|O|E{E 7}X|1 Print

System OFO|A X 2|8t0] SHXYIIX| RIHEl File
= S5t A HYEfE LCDO| E==otrt
Check Sensor0j|A{ 2tOt2 H|O|HE 7hXA[LL
Print SystemQtOjl A N2|5t0] SEE AR X}
Z2EZ LCDO| 2 O0{=L}. Print Sensor0j| Al £
83t2 O|0|E & 7tX|2 Print SystemOf| M X 2|35}
Of Fileg =35t LCD 3RO =8 YEE &
&Lt Manage SensorOf| A '20t2 H|O|HE 7}
X2 Print System@toj| Al X 2|BtC}. Charge
SensorOj A EHOF2 GH|O|EHE 7}X|1 Print
System QtOA X 2|5t0] LCDZ}HO|| paper?t

inke| THe, oixl HEHE EO{EL}

3.2.1.3 Data Dictionary

Input/ Output Event Description Format/Type

Stop Input AHEXtOl E3 FX| 8 | True/False
Y HO|H

Check Input ZIE|X}C] SEEXI AR True/False
XtID BE =3 2¥
G| 0| E

File & User Input AFEX}O| ==gh txtno}t | Structure
21t ID2| H|0|H

Manage Input L2|Rte] 58 L= A | Structure

Mg AHEXH ID H|OfE

regUserlD(int): S 2%
ID(stH)
delUserID(int):Af K| &t
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ID(gtH)
Charge Input S| RO EXTE 43 Structure
g E= 30/ HolHy

chargePaper(int): & T s}
oF & &O| ==

chargelnk(int): = 8}| OF

st o|g 2

Display ZZ2IE LCD 3o Lt | File
SR

Print E3g mAO| HO|F | File

3.2.2 DFD Level 1

3.22.1 DFD

Converted
Stop

Current Data
Storage

Stop

Stop Inpul
Button

Check

- - pUl

Current

Extracted l
Data

File & User
In pul Receiver

! Control I

Irpul 2 UCD  Current Data
Ch
Sen

Manage
Storage
Charge -\“i
In pul Display LCD

3.2.2.2 Process Specification

Reference No. 1
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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 2 202 0| 0|
B £ Main Control2 EUHC}

Print Sensor, Manage Sensor, Charge Sensor&
HE "0t2 O0|EE Overall Data Storage2
HUCH

Reference No. 2

Name Main Control

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

Output Print, Display, Updated Current Data

Process Description

Reciever?} Current Data StorageZ 2 E{ Ot
2 Overall Data?} Extracted Current DataS 7}
X =2l AEjE AT F, Current Data
StorageZ Updated Current DataE ELj1, File
2 ZEHoIL LCDtHO| 43 THEh F0| ThE,
X Al A =332 mo|X|, tir|se =

ES E0ELL

3.2.2.3 Data Dictionary

Input /Output Event

Description Format/Type

Current Data Storage

Receiver2 5 E{ B2 Overall File
Data£ Main ControlO| A 2|
5tol =3t HIo|H NEA

Stop Data

Receiver2 £ E HIOt2 ZZIE

A 4F HolH

True/False

Check Data

Receiver2 2 E 2Ot ALK}

Z3| oj= G|

True/False

Overall Data

RecieverOf Al &0 Main
Controlof A 2| = o|o|E

Structure

txt file : &g ot
E

=
userID(int): = 2l
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)

regUserID(int): S &% ID(SHH)
delUserID(int): At K| & ID(EHEH)
chargePaper(int):=3|0F &

30| +=
chargelnk(int:EHsjjof & YA
2t

o

Extracted Current Data | Main Control0jA| X{2|5t=0 Structure
ZQ3l0] Current Data Storage
oM F=£& HolH
currentStatus(int): 4 X A ER
ink(int):Z2IE 0| Yot A= A
=1

paper(int)}: Z2IE0f| o} QU=
So|&

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

userNum(int): S5 = AR}

A
T
Updated Current Data | Main Control0jj Al X 2| Z|0f Structure
Current Data Storage0j| ZHAE
E/[J]=

currentStatus(int): 1 X A Ef
mode(int) : & X} ALEN

ink(int): Z2IE 0] Hot A= A
Ag

paper(int T 2IE0f Lo} A=
So|g

user[5](int): AL Xte| ID Hi

userNum(int): &= AtEX}

A
T

3.2.3 DFD Level 2

3.231 DFD
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Stop
Input Converted

Stop : Stop Data
Bt — p
'I'Ick::r't

Current Data
Storage

Extracted
Current

Check Corwverted
Check [RLBI Check Data
Sensor [
'|‘ICk:r'l'
File &
User

Data

Currant

Intesface
25

Converted
File & User

Converted

Print Input Data Extracted Print
Sensor | s Current
Data
Tick bata /
q
Corverted uco Current
Update Sallay
anags Manage g iotece —’ugf;?c
Manage i1 > 5
Sensor |pard
r ¥ Tick D|spla |spld5
Tickeg " Data ll'lllﬂﬂ LCD
i 2.4
Charge
Charge Input
Sensor —_— Converted
Charge
Tick=g Data

3.2.3.2 Process Specification

Reference No. 11

Name Stop Interface

Input Tick, Stop Input

Output Converted Stop Data

Process Description Stop Input2 2r0O} Print
Management System0j| Converted
Stop DataE HGHC}.

Reference No. 12

Name Check Interface

Input Tick, Check Input

Output Converted Check Data
Process Description Check InputZ &8O} Print

Management System0j Converted
Check DataE HEGHLC}.
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Reference No.

13

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

Process Description

File & User InputZ 80}
Combined Data0f Converted File &
User DataS HEGLHC}

Reference No.

14

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

Process Description

Manage InputZ 2ot Combined
Data0f| Converted Manage Data&
HUHC}

Reference No.

15

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

Process Description

Charge InputZ 20t Combined
Data0f| Converted Charge DataZ
HUHC

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 £ 20} &t =

Overall Data StorageZ Overall

Team 7
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Datags EUWC}

Reference No.

21

Name Print Management System

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

Output Updated Current Data, Print Data,

Display Data,

Process Description

Overall data, Converted Extracted
Current Data, Converted Stop Data,
Converted Check Data, Tick £ &gt
Of 2t2| & A4t = Update
Interface0f Updated Current Data
£ HLJ1, File Interface0 Print
DataE E L}, LCD Interfacedj
Display DataE H L}

Reference No.

2.2

Name File Interface
Input Print Data
Output Print

Process Description

Print DataE 2O} File2 Printgt
HIOHE E'WHCh

Reference No.

23

Name Updated Interface
Input Updated Current Data
Output Converted Updated Current Data

Process Description

Updated Current Data & &0t
Current Data Storagedj|
Converted Updated Current Data
£ HHCt

Team 7
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Reference No.

24

Name LCD Interface
Input Display Data
Output Display

Process Description

Display DataE &0} LCD Z}EHOj|

20{E Ho|HE EdCt

Reference No.

2.5

Name Current Interface
Input Extracted Current Data
Output Converted Extracted Current Data

Process Description

Extracted Current DataE& 2O} Print
Management SystemOj| Al A At
2|2 Converted Extracted Current
DataE HUWC}

3.2.3.3 Data Dictionary

Input /Output Event Description Format/Type
Overall Data Combined DataOf| A Bt I Structure
Overall Data StorageOf X Z&HE
G| 0| E
txt file : =gt o1
userID(int):= =gt ID(SHH)
regUserlD(int):S &% ID(&HH)
delUserID(int): AtA|gH ID(StE)
chargePaper(int):5Xsl0F & &
o ==
chargelnk(int):=X3dliof g A3
2t
Print Data Print Management SystemOf| A{ File
X{2|Z0f Print € GO
A AO| A2 = =T txt file
Team 7 16
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Display Data

Print Management SystemOf| A{
X2|Z|0f LCDOj| DisplayE H|O|
H

ink(int): Z2IE{ 0 Yo} Q= A3
2t

paper(int): Z2IE{ 0 Yot Qe
e
currentTime(Double): X} A|Zt
currentStatus(int): x| AHER

user[5](int; SE& ALZXFO| idHH

A
=

printList(Linkedlist):Q12f =&
(userID, currentPage, filePage,

fileInk, filePaper, pageContent)

Structure

Converted Stop Data

Stop InterfaceOf| Ao H2HE| O]
Print Management SystemS =
HeE HOolH

stopStatus(True/False) : At X9
=X 2% o

True/False

Converted Check Data

Check InterfaceQj| Al HZ=E|Of
Print Management System2 £
FMEr= ol

checkStatus(True/False) : 2| X}
o AHER 23| 87F OfF

True/False

Converted File & User
Data

Print InterfaceOj A HZHE| Of
Combined Data2 MEZ [ 0]
=

Structure

Converted Manage

Data

Manage InterfaceOf| Ao H2HE| O]
Combined Data2 MEZHE O]
H

regUserlD(int): S &2 ID(sHH)

delUserID(int): Abx|Et ID(SHH)

Structure

Converted Charge Data | Charge Interface0j| Ao HS=HE|Of

Combined Data2 ™EE 00|
E

A

chargePaper(int): =X 3sl0F & =
of =
chargelnk(int:=Hsl0F & A3

0

Structure

Team 7
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2f

o
Converted Extracted Current Data Interface| Al 2=t | Structure
Current Data £|0{ Print Management System

oz HEE HolH

currentStatus(int): 31 Xl A EH
ink(int: Z2IE{0f Eot A= dA
Fét

Paper(int): Z 20| =0l U=
e

user[5](int):AFX}2| ID Hi Y

userNum(int): S ArEXF

Converted Updated Current Data Interface| Al 2=t | Structure
Current Data £|0{ Current Data StorageZ H™

=2 oK
currentStatus(int): 34 X A Ef
ink(int): Z2IE{ 0 Yol Q9= A3
£

paper(int): Z2IE{ 0 Ot U=
e

user[5](int):AF2 X9 ID HiE

userNum(int): S ArEXF
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3.24 DFD Level 3

3.241 DFD

Converted
Stop Data

L.CD/

oouch

&
Corwerted p:?'p Trigger __T|i[,;gr:1| ,7'
Check Data fing ” - N
217
/ Display A

Tripp
< Cantraller | rigeer

Trigger 216
\ >

- Fd
Overall ~Tick e s -
Data 4 - _T:{,ﬁel I"'S'l.l'iLk \\Tlilr;[rlt'l
Calculated Vd .
A" |
Data
./ Pt
| Controller
\ 2.1.2 0D N
En dble )

JIIE[;J:‘I
DIbdb'l:‘ \ Triggen -[

Data

24
ECD T

Current Data
Storage

Clmxe DD,UCD

3.2.4.2 Process Specification

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

Data, Converted Stop Data, Converted Check

Data,Tick
Output Calculated Data
Process Description Overall Data, Converted Extracted Current

Data, Converted Stop DataE 20} 22|35t
HASE = Calculated DataE Print Controller
2 HUiC}

Reference No. 212

Team 7 19
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Name Print Controller
Input Calculated Data
Output Enable, Disable, Trigger

Process Description

Converted Check Data, Calculated DataE &gt

OF Z=0f S&= ProcessE A™A|ZICE

Reference No. 213

Name Wait

Input Enable, Disable

Output Display Data, Updated Current Data

Process Description

LCD Interface0] Display DataE H MLt
Update Interface0f| Updated Current Data&
HUCH

Reference No. 214

Name Print

Input Trigger

Output Print Data, Updated Current Data

Process Description

currentStatusZ} 02 [} Process7} AGHE| 0]
File Interface0| Print DataE HEHC}.
Update Interface0f Updated Current Data&
HUiCt

Reference No. 215

Name Charge

Input Trigger

Output Display Data Updated Current Data

Process Description

currentStatusZp 12 [ Process7t AH|0f
LCD Interface0f Display DataE 'L}
Update Interface0f Updated Current Data&
HUC}

Reference No.

216

Name

Display Controller

Input

Trigger, Calculated Data, Tick

Team 7 20
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Output

Trigger

Process Description

Calculated DataE 2O} =710 3t= Process

g MyAlZICH

Reference No.

217

Name Stop Printing
Input Trigger
Output Display Data, Updated Current Data

Process Description

mode?Z} 5¢& [ Process?} M@ L0 LCD
Interface0f| Display Datag& E'HC}.

Update Interface0f Updated Current Data&
HUHC}

Reference No.

218

Name Warning Printing
Input Trigger
Output Display Data, Updated Current Data

Process Description

mode?} 2L I Process?} ASHE|0| LCD
Interface0f| Display DataE E'HLC}.

Update Interface0f| Updated Current Data&
HUCH

Reference No.

219

Name Check Printing
Input Trigger
Output Display Data, Updated Current Data

Process Description

modeZ} 42 [ Process7t AJME|O{ LCD
Interfacej| Display Datag& HEHC}.

Update Interface0f Updated Current Data&
HUHC}H

Reference No.

2.1.10

Name Charge Printing
Input Trigger
Output Display Data

Team 7 21
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Process Description

mode?} 1< O Process7} AJHE|0| LCD
Interface0f| Display DataE HE'HC}.

Reference No.

2111

Name Print Printing
Input Trigger
Output Display Data

Process Description

mode?} 0L [ Process?} ASME|O| LCD
Interface0f Display Data@l S{X{ AFE{Q} &4 |
=8 T2 HOIX|, £ T2 AEX D,
printList(Linkedlist)(userID, currentPage,
filePage, filelnk, filePaper, pageContent),
ink(int), paper(int), currentTime(double)g &
HC}.

3.2.4.3 Data Dictionary

Input /Output Description Format/Type

Event

Calculated Data Overall Data Storage?} Current Structure
Data Storage?} Stop ButtonOj|A| O

O|E{Z& H€+O} Calculator ProcessOf| A{

Attet H

|0|E{ Q| F4

currentStatus(int): 3 X A ER

finishedTi

FE AlZH SFO| &7E AlZh =
8|7} A2 E A|ZH

user[5](int): S S & AtEXt2| idHf

stopStatu
ol &
ink(int): =

paper(int)

=13
=]

chargePaper(int):5 M sljof & Z0|

A
m

chargelnk(int):&ZXsljof & A3 2

printList(Linkedlist): 212 = Z (userlD,

me[3](double).= & (G X|) &t

s(boolean):=X|HE Z&

2lEo gof e Y3
o

o
ZEIEO ot e F0|

Team 7
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currentPage, filePage, filelnk,
filePaper, pageContent)

mode(int) : ControllerE triggersl=

Eyal
Current Time Digital ClockOjA| BtOr2 x| A|Zt | Double
currentTime(double): B X A[Zt
3.24.4 State Transition Diagram (Print Controller)
Enable
nwaitﬂ
"
Tick [mode == 0]
/ Disable “Wait"
Trigger “Print”
Trigger “Display Controller’y
Tick [mode == 1] i
/ Disable “Wait" Eable TWait
Trigger “Charge Tick [chargelnk == 0

Print

Trigger "Display Controller”

|| chargePaper== 0]

Tick [made 1= 3]
{ Disable “Wait*

Charge

3.24.5 State Transition Diagram (Display Controllen

Team 7

v Trigger “Display Controller”

Display

Controller

23
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Tick[currentinput ==1] J’ Tick[CKD == 1]
//Trigger “Print Cal” /Trigger “Check Cal”
- .
Print Cal o Wait

Tick[currentinput == 5
|| currentinput == 6]
1 Trigger “Charge Cal”

Tick[CSD == 1]
/] Trigger “Stop Cal”

Tick[currentinput == 4] Tick[currenlnput ==
{f Trigger “Register Cal” v

= 3]
M Trigger “Delete Cal”

Charge Cal

L J
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3.2.5 DFD Level 4

3.251 DFD

Canverted
Stop Data

Converte
Check Data

A
L T[‘gge r

Overall

Data Calculator \

Trugger 211 J

3.2.5.2 Process Specification

211.5

Ver. 4.0

= | Selector | €

Vs
o .
Tngger \Ingger
Ihdshr
r 1 1.3 S

Converted
Extracted Current
Current Data Interfaca
25
Extracted
Current
Data
Current Data
Storage

Reference No.

2111

Name Calculator Selector

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

Output Trigger

Process Description

Overall Data, Converted Extracted
Current Data, Converted Stop Data,
Converted Check Data €& EX A
2t &2 ProcessE MEHSHA LA

7ic

Team 7
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Reference No. 2112

Name Print Cal

Input Trigger, Overall data, Converted
Extracted Current Data

Output Calculated Data

Process Description

Tick [(isUser(userld) == 1) &&
(waitUser < 5) && (fileInk <= ink)
&& (filePaper <= paper)]

29| Trigger7t =HS 558 4
2, & m2E ¥HEJ} printlist0| X
HE ZRE AHLSHE Process2
Updated Current Data®} Calculated
Datags HEUWC}|

isUser= Current Data Storage0j|
As oM SEE ALEAL FELL H]
Wt AMEAZE EXY BF 18,
MR e 8% 05 HHetsts
0
waitNum& CH7|=Ql AFEXI9| %=

o|ct.

Reference No. 2113
Name Register Cal
Input Trigger, Overall Data,
Converted Extracted Current Data
Output Calculated Data

Process Description

Tick [(isUser(regUserID) == 0) &&

(userNum<5)]

=3

& HeE|kte] S5 AFEAL ID HOf

7t 02 49E ALt

ProcessZ Updated Current DataE

HHC}

isUser= Current Data Storage0j|
= oM SEE ALEA 2ot H

[e]]
AX
ustof AFEAZE EMEY B2 18,

Team 7
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Reference No. 2114

Name Delete Cal

Input Trigger, Overall Data, Converted
Extracted Current Data

Output Calculated Data

Process Description

Tick [ isUser(delUserID) == 1 ]
|9l Trigger7t =HE =

Z #e|Re| A XY AHEAH ID H|O]
7l E0& 4%E Autst=
ProcessZ Updated Current Data&
HUC}H

isUser= Current Data Storaged| U
= oXf SEE ALEA FEQL Hl

E

of ALEAZE EXE 8% 18, &
gtetsts o

Reference No. 2115

Name Charge Cal

Input Trigger, Overall data, Converted
Extracted Current Data,

Output Calculated Data

Process Description

Tick [((paper+chargePaper) <=
100) && ((ink+chargelnk) <= 3000)
&& ((currentStatus ==2) ||
(currentStatus == 3))]
flel Trigger7t =S

o

= 2Rt

£ A3 & OolH
Lt 2he[Xte] s8e F0| & OO H
7t 012 4% & ALtSt= Process
2 Updated Current Data2}
Calculated DataE HUHC}

Reference No.

2116

Name

Stop Cal

Team 7
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Input Trigger, Converted Stop Data,
Converted Extracted Current Data,
Output Calculated Data

Process Description

Tick[(stopStatus == 1) &&

(currentStatus == 0)]

L

flel Trigger7t =& 5 &
2 = X 24 Ho|H 5012
42, finishedTime[0], currentStatus
A4St oS mhdol LIHX| m|
O|X|] Node& AlMAX|8l= ProcessZ
Updated Current Data, Calculated
Datags EUWC}|

i

Reference No. 2117

Name Check Cal

Input Trigger, Converted Check Data,
Converted Extracted Current Data,

Output Calculated Data

Process Description

Tick[checkStatus == 1]

fl2| Trigger’t =S8 55 8
5 AEX =2 27 H0|E 7t
S02 42 MEX FE2 =25
£ ProcessZ Updated Current
Data, Calculated DataE HLHLC}.

3.2.5.3 State Transition Diagram (Calculator Selector

28
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Tick[gurrentinout ==11 ‘l' Tick[CKD == 1]

[ Trigger "Print Cal” [ Trigger “Check Cal”
_
Print Cal o — :

'S 'y
Tick[currentlnput == 5
Il currentinput == &1
/f Trigger “Charge Cal”
Tick[CSD == 1]
{f Trigger “Stop Cal”
Tick[currentinout == 4] Tick[currenlnput == 3]
|, // Trigger “Register Cal” |, // Trigger "Delete Cal”

Team 7 29
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3.2.6 Overall DFD

Check
Input

File & User Manage

linput

|

Print
Interface
13

Tiek

Converted Converted Converted
Slop Deta Check Data File & User
Data
Caonverted Tack
Pl  Current Extracied - Overal
Current Data _turren Interface Current Data Caleulstor \ e
Storage 25 Selector \ —
A, 2L gl T =
- N e T
- ol L

Charge

Caloulated
it Dta
* print ) o -
Contraller Trigger Diis plary
212 - - - > _( Contraller
Disable , ‘M . < - 214 ~ _Trigger
LT - ~ 0« Jrige

Converted
Updated
| print Current | Display

m Current Data bel= -
Storage
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