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Definition, acronyms, and abbreviations

HW: Hardware
SW: Software

Reference
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Product Perspective
Product functions

Overall Description
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System Context Diagram

Basic System Context Diagram

Stop Input
Check Input
File& User Input
Register Input
Delete Input
Ink Input

Paper Input
Button

A 4

A

- Tick

Digital Clock
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LCD

Event List

Input/output event Description

Stop Input AFRRto| 3 EX| 2% Ho|E

Check Input ZIE|Rle] SEE AI8AID 22 X3
24 ool

File & User Input AFE RO =& txtotat IDO| o]
E

Register Input 2| Xto| SET AFE2 X} ID O|O|H

Delete Input H2|RFo| AMH|IE AFE X} ID O|O|H

Ink Input #e[xte] sFY 43 & HolH

Paper Input #elxte] s8e F0| & Ho|H

Display Z2lE LCD 3tHO|| LEHH OOl H

Print =g ool Moy
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3.1.3 The System Context Diagram

Stop Input
Check Input
File & User Input
Register Input
Delete Input
Ink Input

Paper Input
Button >

m} LCD

A

 Tick

Digital Clock

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.21.1 DFD

Print File & Use
BU“OI"I npm\)
Register Rff;}fr
Button
Delete
Delete Input
Button
Ink

Paper
Button

Tick

et 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, Register Input, Delete
Input, Ink Input, Paper Input

Output Print, Display

Process Description Stop ButtonOj| A EIOI2 H|O|HE
ZFX| L Print System QtOj|A K 2|3}
o STIK| HHE Files ZSH
Ct. Check ButtonOjj A Ho2 [ O|
E{E 7tX|12 Print System@tO| A X
2|510] SEE ARXI 222
LCDO|| 2 O =LC}. Print ButtonOj| A &
E Hr2 [O|E= 7FX|D Print
SystemOj| Al XH2|5l0] Fileg Z==3}
1 LCD 2tH0| =23 YEE HOolE
Ct. Register Button1t Delete Button
of M &ot2 HIOIHE 7HA|Z Print
System@toj| A] X 2|$tCt. Ink Button
@t Paper ButtonOj| A 2tOF2 G| 0|
E{Z 7}X|1 Print System QHOj|A{

X 2|50 LCDZHO|| Paper?t InkQ|
e o JElE 2EOolFECL

3.2.1.3 Data Dictionary

Input/ Output Event Description Format/Type
Stop Input AFEXIO] =8 =X| 2 | True/False
H HlolH
Check Input 2| X}e| S 2 A X} | True/False
ID 22 %3 Q¥ Ho|
E
File & User Input AFE Ao =g txtL} Structure
21 1D HO|E
Register Input 2| Xto| SET AtEX} | Integer
ID §|O|H
Team 7 9
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Delete Input 22| Xt AMK|E AFE XL | Integer
ID OO H

Ink Input 22| Xe| =XTE 437 Integer
2 H|O|H

Paper Input 2| Ko E=ME =0 Integer
2 0ol

Display Z2|E LCD stHo| Lt Structure
Et'd GH|O|E

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

3.2.2 DFD Level 1

3.22.1 DFD

Stop Stop
Stop Input
%

(o, I-Ya S Check Input Current Data
Button 2 Storage
File & User Extracted Updated
Print Input Current Current
Button Data Data

Register Button

Register Input Receiver
Button Extracted :’Tl,_a
1 Button

Delete 0 " Overall
Data vera Data
Delete Input - Dpaa LCD
Button

Displa
Storage i

¥, Tick
Ink Input E
—_—

312 T- S Paper Input

3.2.2.2 Process Specification

Reference No. 1
Name Button Receiver
Input Stop Input, Check Input, File & User Input,

Register Input, Delete Input, Ink Input, Paper

Input

=] Team 7 10
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Output

Button Data, Stop Data, Check Data

Process Description

Stop Button, Check Button, Print Button,
Register Button, Delete Button, Ink Button,
Paper Button®@ 22 E =02 O|O|EE Overall
Data StorageZ HWLC}.

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
25 EH Hho}& Extracted Overall Data®t
Extracted Current DataZ£ 7}X|11 Z2IF9| A
EiE Z7Hd3t F, Current Data StorageZ2
Updated Current DataE ELj1, Fileg &&g}
10 LCD3IEHO| ¥ T2, F0| ThE:, WX A
¢ ox 2532 Holx|, th7|S =52 £

o=t

Data Dictionary
Input /Output Event Description Format/Type
Overall Data Storage Button Receiver2 £ &2 /

Button Data A%t

Current Data Storage

Overall Data StorageZ2H2E 82 |/
Overall Extracted DataE Main
Controlofl Al X2|5t0{ F=E¢ G
Olf MY

Stop Data Stop Receiver2 2 F EIOt2 = True/False
ZE X o OO|H
Check Data Check Receiver2 2 E| B2tO}2 A} | True/False

Button Data

XA 3| o{& HolH
Button ReceiverE E3dl === Structure
Print, Register, Delete, Ink, Paper
60| Ef

Extracted Overall Data

Overall Data StorageQ|A] FZEXL| | Structure

Team 7
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0{ Main Control0j Al X2|& O

Ol &

txt file : =g oY
UserID(int:Z2IE Q&3 ID(s
)

RegUserID(int): 5 &% ID(sH)
DelUserID(int): At K| &t ID(EHH)
ChargePaper(int:Z®&jjof & =
Ol M

Chargelnk(int):=7Xsjjof g A3

=13
=]

Extracted Current Data

Main Control A X 2|st=0H =
2310 Current Data Storage0]|
M Z=&E bo|H

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

Paper(int): = 2IE{ 0] =0} JUe
S0|&

User[5](int):AF&X}2] ID HiYE
PrintList(Linkedlist):Ol14} S &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)
UserNum(int): SE=I AKX 5=

Structure

Updated Current Data

Main ControlOf| A X 2| =| O]
Current Data Storage0f Z44lE

5| O E

CurrentStatus(int): & X AHEH
Ink(int:Z2IE{0|] YO} = A3
=

Paper(int):Z 2IE{0f Lot U=
sl

User[5](int):AF&X}2] ID HiYE
PrintList(Linkedlist):Ol14} S &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

UserNum(int): SE= AFEX} £

Structure

Team 7
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3.2.3 DFD Level 2

3.23.1 DFD

Print System

Stop
Button
W Chec
(o,I-Y 'S Check Input
B G

Stop
Interface
1.1

Converted

Stop Input
e

Tick El

File & User .
Tl e, N
Button [ " ‘i;‘e Data
Tick El
Register S Cotw;
Register WL ol Register
e Interface
Button 14 Dﬂ\)
Delete Converted Combined

Delete Delete Data Data

Input

gﬂf;ﬁ p—} Intelrfsace - 1.8
Il'lk Ink Inpui Ink /

Button (S Interface

1.6

Converted

Ink Data
Titkdﬂ
1oL Paper Input Paper onverted
B-&) -

Tick =

e

Current Data

Storage
Extracted Updated
Current ‘Current
Data Data

File
Interface
2.2

.| Pn'nt Print Dﬂtﬂ
Overall Management
P Data —_— System
Storage  Extracted 2.1 Di Dat
J Overall R
Data ¥, Tick

LCD

Interface
23
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Process Specification
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Reference No.

11

Name Stop Interface
Input Stop Input
Output Converted Stop Data

Process Description

Stop InputZ B8O} Print
Management System0j| Converted
Stop DataE =L}

Reference No.

12

Name Check Interface
Input Check Input
Output Converted Check Data

Process Description

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

Reference No.

13

Name Print Interface
Input 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 Register Interface
Input Register Input
Output Converted Register Data

Process Description

Register Input2 HFO} Combined
Data0f| Converted Register DataE
HUHCH

Reference No.

15

Team 7
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Name Delete Interface
Input Delete Input
Output Converted Delete Data

Process Description

Delete Input2 20} Combined
Data0| Converted Delete DataE =
T]=3

Reference No.

16

Name Ink Interface
Input Ink Input
Output Converted Ink Data

Process Description

Ink Input& 20} Combined Data
0| Converted Ink DataE =ML}

Reference No.

17

Name Paper Interface
Input Paper Input
Output Converted Paper Data

Process Description

Paper InputZ 2t0t Combined
Data0f| Converted Paper DatagE H
]=3

Reference No.

18

Name Combined Data

Input Converted File & User Data,
Converted Register Data, Converted
Delete Data, Converted Ink Data,
Converted Paper Data

Output Overall Data

Process Description

Converted File & User Data,
Converted Register Data, Converted
Delete Data, Converted Ink Data,
Converted Paper DataE g0t &gt
ot = Overall Data StorageZ2
Overall DataE = WL}

12
[m
ro
1
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Reference No.

21

Name Print Management System

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

Output Updated Current Data, Print Data,

Display Data

Process Description

Extracted Overall Data, Extracted
Current Data, Converted Stop Data,
Converted Check DataE gtOt 2|
81 74t = Current Data StorageOf|
Updated Current DataE ELj1,
File Interfaced| Print DataS ELj
11, LCD Interface0f Display DataZ®
HHC}

Reference No. 2.2

Name Print Interface
Input Print Data
Output Print

Process Description

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

Reference No.

23

Name Display Interface
Input Display Data
Output Display

Process Description

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

3.2.3.3 Data Dictionary

[m
2
1

Input /Output Event Description Format/Type
Overall Data Combined DataO| A XX Structure
Overall Data Storage0f| MZ&E
GO E
Team 7 16
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txt file : E8ig ol
UserID(int):= &gt ID(SHH)
RegUserID(int): 5 &% ID(sHH)
DelUserID(int): AtH|gr 1
ChargePaper(int:£&sjjof & =
o %

Chargelnk(int): = s[of gt 43

=13
=]

Print Data

Print Management SystemOf| A{
A2l Print 2 H|O|H

AHAO| QB E! Z=2ITH txt file

File

Display Data

Print Management SystemOj| Af
XM2|Z/of LCDOj| DisplayZ H|O|
E

Ink(int:Z 2IE 0] EOF A= A=
2

Paper(int):Z 2IE{0] O} QU
solzg
CurrentTime(Double): 3 x| A|Zt
CurrentStatus(int): 21 X AHE{
User[5](int): S 2=l AFEX}Q| id
H &

PrintList(Linkedlist):Ql2f &
(UserID, CurrentPage, FilePage,
Pagelnk, PageContent)

Structure

Converted Stop Data

Stop InterfaceOf| A HHZHD|Of
Print Management System2 2
HEE Holg

True/False

Converted Check Data

Check InterfaceOf| Al = $tz|0f
Print Management System2 £
FMEE oy

True/False

Data

Converted File & User

Print InterfaceOj| Al H=ztE| O
Combined Data2 MEZ [ 0]
H

Structure

Data

Converted Register

Register Interface0j|A] 2| Of
Combined Data2 H™EE 4lO]
B

Integer

Converted Delete Data

Delete InterfaceO| A{ BiZtE|Of

Integer

12
>
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e
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Combined Data2 FZHE O 0|
H

Converted Ink Data Ink InterfaceOf| Al H=ZtE| Of Integer
Combined Data2 FEE 0O
H

—

Combined Data2 MZHE! [ O]
H

Converted Paper Data Paper InterfaceOf|A] BH2z|0f Integer
C

3.24 DFD Level 3

3.24.1 DFD

3242

Print
Data
—————— >
—— Extracted
Overall Overall Caculaled Tri Display
Data ———> R anm s ey [ Controller  \ - &5 Data
Storage 211 >\ 2.1.2 1
— niek 7 Y 1
/ _ Trigger
LY ~
Enable + =~ = =~ 7
ated Exdracted ;| s
ladm lT Current ¢ Disable *Tngger Displa
Data splay
R _Data__
Current Data Printer
Storage Waming
214
v Di \ Display
N~
AY AY
~ ~
Process Specification
Reference No. 211
Name Calculator
Input Extracted Overall Data, Extracted Current Data,

Converted Check Input, Converted Stop Data,
Tick

Output Updated Current Data, Calculated Data

Team 7 18
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Process Description

Extracted Overall Data, Extracted Current
Data, Converted Check Input, Converted Stop
DataE O} 22|t A4tk &, Updated
Current Data& Current Data StorageZ EL{
11, Calculated Data£ Controller2 &L}

Reference No. 212

Name Controller

Input Calculated Data
Output Enable, Disable, Trigger

Process Description

Calculated DataE B0} =740 = Process

g Mgz

Reference No. 213

Name Wait

Input Enable, Disable
Output Display Data

Process Description

LCD Interface0] Display DataE& = 'HLCt.

Reference No.

214

Name Printer Warning
Input Trigger
Output Display Data

Process Description

CurrentStatusZ} 22 [} Process7} AlSHE| 0]
LCD Interface0f Display Data®l A1 O A X]|
£ ™Sttt

=

Reference No.

2.15

Name Printer Charging
Input Trigger
Output Display Data

Process Description

CurrentStatusZ} 12 [ Process7} A3HE|0f
LCD Interface0] Display Data®@l X AMEHSQ}
SHO| 2= E dAL FO|o THZ ©ET

C}.

Team 7 19
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Reference No.

216

Name Printer Printing
Input Trigger
Output Display Data

Process Description

CurrentStatus?} 0 [ Process7} AlSHE|Of
LCD Interface0] Display Data®@l X AMEHSQ}
AN =3 52 HO|X|, 28 T AFEX} D,
PrintList(Linkedlist)(UserID, CurrentPage,
FilePage, Pagelnk, PageContent), Ink(int),
Paper(int), CurrentTime(double)S HHC}

Reference No. 217
Name Print
Input Trigger
Output Print Data

Process Description

CurrentStatus7} 0Q [} Process7} AlgH | 0f
File Interfaced| Print DataS HLHLC}|.

Reference No. 218

Name Check User
Input Trigger
Output Display Data

Process Description

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

Data Dictionary

Input /Output Event

Description Format/Type

Calculated Data

Overall Data Storage?t Current Structure
Data Storage®} Stop Button0j| A{
HIO|E{E 2O} Calculator

ProcessOj| A{ Z|Atst O O]

CurrentStatus(int): 4 X} AHEf

FinishedTime[3](double): = 2 (H™

Team 7
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Hy &
StopStatus(boolean).ZX|HE 2
2 o

Ink(int):Z2IE0of Yo} Q= 23
=

Paper(int): Z2IE{0f] Lo} Q=
zo|z
ChargePaper(int):=Haflof & =
o] %

Chargelnk(int): = sl0F & 43
2

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

CurrentTime

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

Double

Team 7
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3.2.4.4 State Transition Diagram (Name of Controller)

l Enable “Wait”

Tick[CurrentStatus ==0]

Tick[CurrentTime >= FinishedTime[0]]
/ Enable “Wait™

i Printer Charging

& Printer Printing Printer Warning

l Enable “Wait”

Tick [CurrentStatus ==1] Tick [CurrentTime >= FinishedTime[1]]
/ Disable “Wait” / Enable “Wait

Trigger “Printer Charging”

v

Printer Charging Printer Warning

& Printer Printing

Team 7

OFD Iv.3

Check User

DFD Iv.3

Check User
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OFD Iv.3
®

l Enable “Wait”

Tick [CurrentStatus == 2] Tick [{ink > 0) && (Paper > 0)]
/ Disable “Wait” / Enable “Wait"

Print

& Printer Printing Printer Charging Printer Warning Check User

DFD Iv.3

l Enable “Wait”

/ Enable “Wait"

Tick [(CurrentStatus == 3) && (CheckStatus == 1]
/ Disable “Wait”
Trigger “Check User”

Print

Printer Charging Printer Warning Check User

& Printer Printing

Team 7 23
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3.251 DFD

3.25.2

Overall
Data

Ver. Identifier

Storage

Process Specification

Calculated
Data

—
-
—
1]

Selector | Current

4 Trigger

\ 2111 | pata Current Data
P % Storage

Updated
Current
Data

Reference No.

2111

Name Calculator Selector

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

Output Trigger

Process Description

Extracted Overall Data®} Extracted
Calculator Data, Converted Stop
Data, Converted Check DataE &4
SiAM ZfESE ProcessE EHSHA A

SAlZICH

Reference No. 2112
Name Print Cal
Input Extracted Overall Data, Extracted

Team 7
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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 HJEJ} Printlistd] XN
g2 49 ALSt= Processz
Updated Current Data?} Calculated
DataE HUWHC}

IsUser= Current Data Storage0j|
SX| S2E ARX HEo bl
FA AREARZE EXE 8% 18,
MoHA| e 8% 05 Hrests

s = oT
20|C}.

o rir

o h R 30

CountWait= Current Data Storage
Ol Y= PrintList(LinkedList)O|A{ &
o Ho|X| £01M CHS w9
HO|X| +=& M 2tO] 0RCt IALL
Zg @2 1M 57HAA 54 ¥

ot AFEALS S| & Hhetst

rr
oot

AL
T

o|ct.

Reference No. 2113

Name Check Cal

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

Output Calculated Data

Process Description

Tick [ CheckStatus==1 &&
CurrentStatus == 3]

?ol Trigger’t 2As & 8
2, = ng|Xle] SE= AKX ID
22 x3 Q# HO|EHI S0j2
LE AASH= ProcessZ

Calculated DataE HHC}.

0

Team 7
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Reference No. 2114

Name Register Cal

Input Trigger, Extracted Overall Data,
Extracted Current Data

Output Updated Current Data

Process Description

Tick [ IsUser(RegUserID) == 0 &&
UserNum<5 && CurrentStatus ==
3]
2|9 Trigger7t =HE
= Ba|Xto| S22 A
E|7t 5012 H2E A
ProcessZ Updated Current Data&
HHCEH

IsUser= Current Data Storage0j|

Qe SR SEE AR HEo} bl
W0 ARAITL EXE AL 18,
=TSR %S AL 08 HiEkde
st4oct.

Reference No. 2115

Name Delete Cal

Input Trigger, Extracted Overall Data,
Extracted Current Data

Output Updated Current Data

Process Description

Tick [ IsUser(DelUserID) == 1 &&

CurrentStatus == 3]

29| Trigger7t =2 5L 42
Z | Xtel AtHE AEX}F ID GO
A

t
E7} S0i& 4% A=
ProcessZ Updated Current Data&
2t
IsUser= Current Data Storaged| !

S Sx S2E ABX MEet Hlm

St AFEALZE =
Motx| s 8% 0=

4-0|c}.

Team 7
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Reference No. 2116

Name Charge Cal

InputS Trigger, Extracted Overall Data,
Extracted Current Data,

Output Updated Current Data, Calculated

Data

Process Description

Tick [ (Paper+ChargePaper) <=
100 && (Ink+Chargelnk) <= 3000
&& CurrentStatus = 0 &&
CurrentStatus == 3]
19| TriggerZt
= Ba|xtol
L} 22| xto|

7t S0l 2

o
70:‘_|_I

2
o Mo
- of
TR

et

N mot ot )

G| Of
G| Of

0

0 o oft
I
> oj o
(@]
o

o o

= Process
2 Updated Current Data2}
Calculated DataE HHC}

n
0
4
Il

,_..
O

r

Reference No. 2117

Name Stop Cal

Input Trigger, Converted Stop Data,
Extracted Current Data,

Output Updated Current Data, Calculated

Data

Process Description

Tick[Stopstatus == 1 &&

CurrentStatus == 0 ]
I
|

of

Q|o| Trigger7t Z7E ==

Mot

o oM

< 5 SX 24 oyt
L2 E A A= ProcessZ2
Updated Current Data, Calculated
DataE HUWC}

i

Team 7
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3.2.5.3 State Transition Diagram (Name of Controller)

Tick[({lsUser(UseriD) == 1) Tick{((ChargePaper + Paper) <= 100)
&& (CountWait() <5) && (Chargelnk + Ink {=3000)
&& (Filelnk =< Ink) && (CurrentStatus I= 0)
&& (E!gﬁggg[ =( Paper]] && (CurrentS tatus ==3)}
/[ Trigger “Print Cal” /I Trigger “Charge Cal”
Print Cal — PR Charge Cal

Tick[(IsUser(Del UserID) =1)

Tickl(StopStatus == 1) && (CurrentStatus == 3)]
&& (CurrentStatus == 0)] / Trigger Delete Cal”
I/ Trigger “Stop Cal”
Tick[(CheckStatus = T“klw'ﬁmiam =0
&2 (Currentatatys = 3] &8 (CurrentStatus == 3)]
// Trigger “Check Cal” ¥ /I Trigger “Register Cal”

Stop Cal Check Cal Register Cal Delete Cal

Team 7 28
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3.2.6 Overall DFD

Overall

Data
Storage
Updated
> Current
Ink Data Dala
Pa Paperhpm ;
PWM
Print
Data
—————— >
File :
Interface e
2.2
Printer Display Print Data
-=> Printing o
216
Display Data
LCD Displa
G"d" = Interface —u> LCD
Charging oée 3 2.3
215
Team 7 29



