SA(Structured Analysis)
4.1 System Context Diagram(SCD)
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4.1.1 System Context Diagram
4.1.2 Event List

Input/Output Event Description
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4.2 Data Flow Diagram(DFD)
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4.2.1 Data Flow Diagram Level zero

4.2.2 Process Specification

Reference Number

Name Main Controller
Input Print Data
Output Print Command & Display Command

Process Description

clelmiol A= AEt

AEAE] inputdt H =& 2= OI0IE{ £ 20t Print / Display
Ol B TH

4.2.3 Data Dictionary




Input / output
Event

Description

Format

Print request input

Q9 HojH & HEart

true/false, Periodic

User Register input

AFERF 7L HOIHE gt

true/false, Periodic

User Delete input

AFZRFATH HIO|HE gttt

true/false, Periodic

User View input

HAE AR ST HRE Wl

true/false, Periodic

Stop button input

true/false, Periodic

Paper sensor input

true/false, Periodic

Ink sensor input

true/false, Periodic

Save

DEYHOHE
G| O] &f | O] 2 0ff K & etk

text file

display

string

4.3 Data Flow Diagram Level one

Use, Reque
st

Ink Sensor

Requested
Data

4.3.2 DFD Level One(1)

4.3.3 Process Specification

Printer
Cartridge
Display
Control
1.2




Reference Number

1.1

Name Printer Processor
Input char* userName, File file, int ink_residual, int paper_residual
Output print data

Process Description

Reference Number

1.2

Name Printer Cartridge Display Control
Input Requested Data, tick
Output Trigger, Integer

Process Description

8= A2 E 2 =20} print interface, display interface2 A &0 0| & 2

Z Asic)

Input / output
Event

Description

Format

User request

AHERF HE Sl QIR
HOIHE I 2Lt

text File, string user
Name

Ink sensor

AIH HEES 7IH20

periodic, true/false

Paper sensor

SOIF EEE 7IH20t

periodic, true/false

Stop button

SA 88 =

i

Mt

periodic, true/false

4.3.4 Data Dictionary




4.4 Data Flow Diagram Level two

4.4.1 Data Flow Diagram Level two

User List

W =" tick
E‘g;,._-r g'r'
- UserName, File T
User Print Queue
The Mumber of Node
User :
User List REID;E;EF User List
User List
Admin

4.4.1.1 DFD Level Two(2) - 1

4.4.1.2 DFD Level Two(2) - 2
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116
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4.4.1.2 DFD Level Two(2) - 3
Ink State Paper State
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Residual of Ink Residual of Paper
Print Data File
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4.4.1.3 DFD Level Two(2) - 4

Print
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Print
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Controller
1

Display
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1.2.2

Display

4.4.2 Process Specification

4.4.2.1 Process Specification - 1

Reference Number 1.11
Name User Check
Input Char* userName
Output True/False

Process Description

User NameO| User Listti| Sl =A 2150 EMTHA 228 12 EMGHE 02

BHEHSHCE

Reference Number

1.1.2

Name Print Request
Input Char* userName, File file
Qutput File, char® userName + (data structure),

Process Description

Print Queuei| A Z3HCH Queue?t Max Size?! 50 TY5H THY £ A

i




Reference Number

113

Name User Register
Input Char* userName
Output True/False
- User NameZ User List0ll S =50 S =0 & 26t2 12 2 WotH 02 BHEGH
Process Description ot
Reference Number 1.1.4
Name User Delete
Input Char* userName
Output True/False
L User NameZ User Listi| A &FH|SHCEH 2PHI Ol & 25610 12 2 W51 02 sHE
Process Description st
Reference Number 1.1.5
Name User View
Input Tick
Output Trigger
-~ FIHoz el A AEA S B2 B 2 J[Celh, User View B 0| &
Process Description OI5|oi S =2 Print Data® Triggers 2| & 50

4.4.2.2 Process Specification - 2




Reference Number

1.1.6

Name Ink Sensor Interface
Input Tick
Output trigger, integer

Process Description gja‘é%%_%l 39 WSS EHOIEHCH 2 32| BS0F 2hMEHH BigkE 2 30HE
Reference Number 1.1.7
Name Paper Sensor Interface
Input Tick
Output trigger, integer
Process Description gé:;j%g a%%lgkgﬁ}% srolstet. Fole Hatot yhshH Ut
Reference Number 1.1.8
Name Stop Interface
Input tick, int button_status
Output true/false
Process Description ;EL_ﬁlf;)|52%4Hj<§$lcfgaljmfaifgfé%?g' HE0l =27 M trues UHE
Reference Number 1.1.9
Name Ink Increase
Input trigger, integer
Output true/false
Process Description 239 2L ZSIHAIZICH E2HAI2IH 12 BHESHCH
Reference Number 1.1.10
Name Paper Increase
Input trigger, integer
Qutput true/false
Process Description Z0|9 eF2 SIHAIZICEH S21AI7|H 12 Bratotr}




Reference Number

1.1.11

Name Print check
Input Trigger
Output File, time
- M ZEE FO W] ERetEA EOIGHCE W0l EMME 22, HAM Al
Process Description T Ule S &L

4.4.2.3 Process Specification - 3

Reference Number 1.1.12
Name Ink Check
Input Ink state, tick
Output Residual of Ink

Process Description

k.
Reference Number 1.1.13
Name Paper Check
Input Paper state, tick
Output Residual of Paper

Process Description

FINH2=Z HoF U 0l EOIBICE F0[2 THEF0| BiorH, Z0IE &
=0 shg B3t S greE St

=
-E0[2 EHE 0|2 HE SOMAZICL 2H0| 2 ETH £0|2) 20| 2f4F
ct.

s
Ir
[

Reference Number 1.1.14
Name File Check
Input File(.txt) Input, tick + (Data Structure)
Output FHE(.‘lXt)
=R O el == SolstC}, Trel = T DA o =0
Process DESCT'iptiO!"I OT\jg‘ﬁcnzqiuyiE};E =HoIstCt. W ;HQUEUG)OHM JHE 2 =210t =2 I}




Reference Number

1.1.15

Name Ink Calculator

Input File* file

Qutput Int estimatedink
Process Description e &3 A Mlatcl= 239 a2 Aot BHEstt
Reference Number 1.1.16

Name Paper Calculator

Input File*file

Qutput Int estimatedPaper
Process Description LY £ A OlaE = B0|2) 22 S Hate BHEE D
Reference Number 1.2.1

Name Print Interface
Input Print Command
Output Print Start & Print Stop

Process Description

[El

2EmE gF

= = =

o

2ot

=
22

Mt

ALEBIALE EAEL

4.4.2.4 Process Specification - 4

Reference Number

122

Name Display Interface
Input Display Command
Output LCD Monitor Display

Process Description

IH

BE 2R OA2H0 22 &

22 20r LCDO| S SHCH

4.4.3 Data Dictionary

4.4.3.1 Data Dictionary - 1




Input / output

Description Format
Event
Username AEXO] 0|5 string username
File HA=Entd Ao oY text File

The Number of Node

ZelE 7o ti7|S2 th7| A

LinkedList ilst

4.4.3.2 Data Dictionary - 2

Input / output
Event

Description

Format

Ink Residual Sensor

periodic, true/false

Paper Residual Sensor

periodic, true/false

Stop Sensor

periodic, true/false

Ink Input S7tA 7|8 = 439 & integer
Paper Input Z7HANZ|H = £0|9] & integer

The Number of Node Sl queuedf| M7=l =2 7|2 integer
Amount Of Ink x| 43 @ integer

The Number of Papers

integer




4.4.3.3 Data Dictionary - 3

Input / output

Description Format
Event
Residual of Ink X A3 integer
Residual of Paper X S0|& integer
. ol3 gl =Q| W22 HAMSLY .
Print Data before Checked | 7~ < | coos Aol file, char* username
8 =4=0f et &

Estimated Ink Oaz= 2o A3 integer
Estimated Paper oAM= 29 Z0| integer
Input / output L

Description Format
Event
AFEARRE MM, HECZRH YUHE .
Data Load HO|H= ool HE=2{2 Mrsich periodic, true/false
0ol AEEHZREH ArSAte] =2
Print Command E Qi = =Z2E FX @FE 9 | periodic, true/false
=Lk
_ ol HEZp|2HE ZElE Q8 LC ..
Display Command il o %EJ.ER%% arit 1= periodic, true/false

4.4.3.4 Data Dictionary - 4




4.5 Data Flow Diagram Level three
4.5.1 DFD Level Three(3)

Printer
Print Command Print Load

Print

Manager
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File
Time

1211

Digital Clock

Display Command . Display Load Display

Display

A\ 4

Information

Time
Ink Usage

Paper Usage

Status Digital Clock
UserName

45.1.1 DFD Level Three(3) - 1

45.1.2 DFD Level Three(3) - 2
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45.1.3 DFD Level Three(3) - 3



Display
Retdual Paper Residual
P 12212
’
Trigger ,* Display
4 R »| Ink Residual
e r?g_ea- 12213
£ -
. ,f’ - - Display
Load Display el - Current »| Current Time
Controller - Trigger 12214
12211 LR
'\\"\ . - - Display
Y8 s Trigger et > Current Status
. Vs 12215
< N ‘Frigg}r-
’ - Tick \\ \\ “ Display
Ic Triggen Frinting > Printing Data
12316
R
\ ‘\ Display
A\ iti - .
N Waring > Waiting List
Y 2.2.1.7
> User List
4.5.2 Process Specification
4.5.2.1 Process Specification - 1
Reference Number 1.211
Name Print Manager
Input File file, Tick
Output Print Command
Process Description Print Information2 £ £ & WYt AZH2 20 28 = A B2 HYSIC
Reference Number 1.2.21
Name Display Manager
Input Filefile, int ink_usage, int paper_usage, char” status, char* user_name
Output Display Command
i NS 28 £ MU= gigl gE = Ha = Hos
Process Description Display Information= 226 £ B2 E 20} 2/ 2 LCD £ T £ AU




45.2.

2 Process Specification - 2

Reference Number

12111

Name Print Controller
Input File file, Time
Output Trigger

Process Description

ZHEOOIE S 20t ZBE ME Z2MAZ BEE HYTHTL

Reference Number

1.211.2

Name Start Printing
Input Trigger, Tick
Output File file
Process Description ?xtigaél‘j_%i g%% g}gu.f_}j OF SEImE SRS AR, SH0] S
Reference Number. 1.21.1.3
Name Stop Printing
Input Trigger, Tick
Output File file
Process Description gi%ﬁ—'?’—a = E N 2H0| HOIZH ATHMA 2 HES e = HE

45.2.

3 Process Specification - 3

Reference Number

122141

Name Display Controller
Input Time, int ink_usage, int paper_usasge, char® status, char* user_name
Output Trigger

Process Description

TR E OB S 2ot ZRE AZ Z2M A2 H2 S Heith

Reference Number

12212

Name Display Paper Residual
Input trigger
Output integer
Process Description == ZTO0[E SOl A




Reference Number

12213

Name Display Ink Residual
Input trigger
Output integer
Process Description == U3 E HAIS
Reference Number 12214

Name Display Current Time
Input triger
Output integer

Process Description

ST AIZES HAIBHCE

Reference Number

12215

Name Display Current Status
Input trigger
Output string

Process Description

AT o Ei S HAISHCE

Reference Number

12216

Name Display Printing Date

Input trigger

Output string, integer
Process Description S Z8cote AR S50 2T EE2 8 NS EFHECH
Reference Number 12217

Name Display Waiting List
Input trigger
Output string

Process Description




Reference Number

1.22.1.8

Name Display User List
Input trigger
Output string

Process Description

4.5.3 Data Dictionary

4.5.3.1 Data Dictionary - 1

Input / output

Description Format
Event
HOlgMc2fEH Z2E
Load OT=rCOAZY0| H8E =Cst true/false
C}.
. m2IE NNEE X BYS
Print craic}. true/false
Q1Y LCD el e :(-||:ral_}[
Display 7 LCDO| =882 dEed true/false
Input / output .
put / P Description Format
Event
ZCEANESSZRH TEE )|
Start Command AtEHAEHS S5 T2 A0 Y true/false
igu g
DZEHEZ2EE ZRE 5
A H2H2 =g m 2 M|~ Py
Stop Command LS E__'a =EM=0 T true/false

4.5.3.1 Data Dictionary - 2




