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Structured Analysis
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System Context Diagram

3.1.1 Basic System Context Diagram
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3.1.2 Event List

Input/Output Event

Description
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3.1.3 The System Context Diagram
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3.2 Data Flow Diagram
3.2.1 DFD level 0
3.211 DFD

Ink Sensor

Paper Sensor

Pause Button

Network

Printer

LCD

Network

3.2.1.2 Process Specification

Reference No.

0

Name Network Printer System Controller

Input Ink Sensor Input, Paper Sensor Input,
Pause Button Input, Network Input

Output Print, Display, Network Output,
Network Message

Process 4E MM S HES| MEQHOH B8

Description MZ =2 B0 NPSHEZEHO A XNelet =
ZEY YESS TREER BT CHYS 53
HES2 LD 2 B E827L M8A 2[2E
52 Network 2&% 02 HUC}
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3.2.1.3 Data Dictionary

Input

Input/Output o

Description Format / Type
Event
Ink Sensor Input | {39 & "E Int / Periodic
Paper Sensor ax|o| X My

Int / Periodic

Pause Button

Input

FAHEO 2t Y&

True, False /

Interrupt

Network Input

HEQI Z2H AFRAES Y
HE|Rol 2F =

Network Output

HEQAN X552
EEHSIALL SQIEX| 2
AtEXIO] AR "SOIE|X| &2

AHEAtetE HAIX"E 29

Network Message

U3 £ F0|7F BFB AL
CH7|€0| 5 & X1tz
=

=
CIME7F HAIXIE SE Tt

Display LCD &t3 &3 Hu
Print Print 2 Ttlo| Y=
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3.2.2 DFD Level 1
3.2.2.1 DFD

Ink Sensor

Paper Sensor

Printer

Pause Button

Network Input
Network

Network Output

Account Verifier
1

Network

Prd

\
Tick
Account Data

Account
Storage

3.2.2.2 Process Specification

Reference No.

Name Account Verifier

Input Network Input, Account Data

Output Verified data, Account Data, Network Output

Process Network /55 20t 2H2|XtQIX| AFE AR

Description | ASEIX| %2 AR XIQIX| SHIZ HAUQIKZ
=

o

—_
TS0l HEE 2L M E Main
Controller 2 EHiCt SF 51X U2 HHO| 0=

HS 22 Ho| HAIXE HYFC}
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Reference No.

2

Name Main Controller
Input Ink Sensor Input, Paper Sensor Input,
Pause Button Input, Verified data
Output Print, Display, Network message
Process Ink ZH2FH H QF Paper ZHEFH & HX|HE 9
Description e g ZHEO| MEE U2 S Printed

HEE Printer 2 L0 Display & M2 E LCD &2
B =587} 59| Network message £
Network 2 HLHC}

3.2.2.3 Data Dictionary

Input/Output
Event

Description Format / Type

Verified Data

Olah 7, CHsSH

Network 30| &

Username(Chracter): 8 X0| & Structure
1

Filename(Character): It &

=

3
Command(Chracter):H 2 0f

Account Data

Chracter

Username(Chracter) : A/ &L

Account Storage

Account Data 9| M&A

Network

Message

ALt F0| SO|FFSHAHLE
Ch7|gol 5 & £1te A0

EHE7t HAIX

10
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3.2.3 DFD level 2

3.23.1 DFD

Pager Sensor Input_| Paper Sensor
e L Interface

Pause Button nput Pl'“ Button Pause Data

Network Inpat Network Netwark Data
Interface

1

Network outpet

Interface
. A 1 15
Deleted Account Data

- 2 HolX|of B HE-

3.2.3.2 Process Specification

Reference No.

11

Name Network Interface

Input Network Input

Output Network Data

Process TtEF Network O A{ Network Input £ 20} Network
Description Data 2 #H%tst0] MO

Reference No.

1.2

Name Account Verifier

Input Network Data, Account Data

Output Account order, Verified Data, Denied Order

Process Network Data & 2Ot 22| XAIHHO Y B

Description Account Order £ FESID SEL|X| U2 AFEX}
Q! AL Denied Order & Mg it

A=E| A2 XY AL Verified Data 2 Main

Controller o MEFSHCE

11
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Reference No.

13

Name Account Management

Input Account order ,account data

Output Listed Account Data, Added Account Data,
Deleted Account Data

Process Account order Of| 2} S SEHHO| AL0=

Description Added Account Data & Account Storage 2 EL{11

SAANEHO A0 = Deleted Account Data &

Account Storage £ EL{ 11 usercheck & & 9|
A20|= Account Storage 0| A| 20l El
S X EE(Account Data)E Listed Account

Data YEHZ Network Interface 2 H WL}

Reference No.

14

Name Denied Network Message Form

Input Denied Order

Output Denied Message

Process Denied Order 3 0{& B S ™ Denied Message &
Description Network Interface 2 2 'HC}.

Reference No.

15

Name Network Interface

Input Listed Account Data, Denied Message
Output Network Output

Process AE X A™ 2 E(Listed Account Data)S EFO}
Description Network Console 0ff &&3ICt. SOl K| @&

o
AHEAe] 4R "SOlE[X] 2 MEXEtE Xt

ST

Denied Message YE[Z =23t}

Reference No.

21

Name Main Controller
Input Material Data, Pause Data, Verified Data
Output Print Command, Display Command,

Network message

12
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Process

Description

I:II-Ol.

Material Data, Pause Data, Verified Data & &!
i a s xeT ol

ta
=8 7ts 2750 R , ER, 2|2 o|RE T
Print, Display Command, Network Message £
HUHC}H

Reference No.

2.2

Name Ink Sensor Interface

Input Ink Sensor Input

Output Ink Data

Process Ink Sensor Input 2 Ink Data 2 2510 Material
Description Status 2 ™ EHSIC

Reference No.

2.3

Name Paper Sensor Interface

Input Paper Sensor Input

Output Paper Data

Process Paper Sensor Input = Paper Data £ #2510
Description Material Status 2 M &SHC}

Reference No.

24

Name Pause Button Interface

Input Pause Button Input

Output Pause Data

Process Pause Button Input & Pause Data 2 B=t5l0
Description Main Controller 2 T &L},

Reference No.

25

Name Material Status

Input Ink Data, Paper Data

Output Material Data

Process Ink Data 2t Paper Data & 20} F&t50] Material
Description Data 2 H2tst0] M E2otot.

Reference No.

2.6

13
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Name Printer Interface

Input Printer Command

Output Print

Process Printer Command £ 20} SIEQ ™ AT Print 2
Description Hatsto] ™St

Reference No.

27

Name LCD Interface

Input Display Command

Output Display

Process Display Command & 0t 3= 0{& Al S Display
Description 2 3510 MESHT]

Reference No.

2.8

Name Network Interface

Input Network Message

Output Network Output

Process Network Message £ 20} SIEQO{ XN A
Description Network Output @ 2 Hats 0| ™St

14
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3.2.3.3 Data Dictionary

Command(Character) : H &0
Filename(Character) : o} ¥

TargetUsername(Character): 3= 7t,

AR AEE

Input/Output o
Description Format / Type
Event
Pause Data Pause HHEO| AtEl
Boolean
Pauselnput :H X| 0 &
Ink Data Ink o] QF
Int
Ink -3 F
Paper Data Paper 2| &
Int
Paper : 0|2
Material Data | Ink, Paper o && F|atst 2
Ink(Int) : Q32 Structure
Paper(Int) : ZO|ZF
Material Material Data 2| & %&tA
Storage
Ink(Int) : Q32 Structure
Paper(Int) : Z0|2F
Network Data| HEQZ @8I, =2 E T
00| E.
Username(Chracter) : A& H
Structure

2015
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Print Main Controller &l A Printer
N Structure
Command Interface 2 0|5t HE&E
Display T2IHOo| AEl, YTt 2X|9
Command AEHE Main Controller 0| A
) N Structure
5O} LCD interface 2 0| =&t
HIolY
Listed Account Storage Of Y=
Structure
Account Data | AFEXIEQ| B2
Account ZE|XHE0 & = A= HE
Order
Command(Character):H 2 0 Structure
TargetUsername(Character):
FILARE AN
Account Data | AF2X} A ™o 2tst M
Character
Username(Character): A &MEE
Account Account Data 9| 2 ¢
Storage
Denied Order | £QIE|X| F2 AIEXIo| HH Structure
Denied "SOIE|X| 2 AHEAL Bt
Character
Message | A| K|
Add(ed) =718 (=) AF2X}O| Data
Character
Account Data
Delete(d) AbH|gh(=El) AFRXFO| Data
Character

Account Data
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3.24 DFD level 3
3.24.1 DFD
Material
Storage Enable Print Data
. Print Queue
Material iemm—a - Wirite
Storage —_———- Print Queue Prin; (1112|eue
- N Extracted Verified Data o Network Message >
Print Now ————> Calculating Trigger \_/
Verified Data i Controller
Pause Data " Print Queue
s . ——— Print Now Print Now
Tick i 213
Iyl
il Print File
bt Print Now i
[ Print C 1
il Trigger Display Command N
Il e e e e e e e e e e = = = = = >
: 1 aterial Comman Ink & Paper
1
L]
LN
1 Print C. 1
1 Tri Display C: 1 o
L (1 S >
I Print Now
I
I
I
I Command
I

'
- = o = = = = = = -

Trigger

aterial Command Ink & Paper

Clock

Material
Storage

Display C:

Print Queue

v

Print Now

Enable
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3.2.4.2 Process Specification

Reference No.

211

Name Calculating Controller

Input Material Storage, Verified data, Pause Data,
Print Now Data, tick

Output Trigger, Extracted Verified Data

Process Verified Data £ 2o} Z2IEgt 12 Extracted

Description Verified Data 2 ZH=0{ Write Print Queue £

T CHSICL Verified Data L 52| Command &3 9}
Print Now 2| AE{0] [t2t Z+2to| Trigger £
4HA| 71,

Reference No.

212

Name Write Print Queue

Input Extracted Print Data, Material Storage Data,
Print Queue, Trigger

Output Enable Print Data, Network Message

Process Extracted Print File 4|O| B & Y0} Z2IE Q| AIEE

Description ATE(Z0|, d3A)0] ZESHX|, CH7|E 9|
O7|Rb=7F LEHE A=XE THefsto £30|
7tse 42 Print Queue O X Z&tSHCE

£20| 27158 AL 27} HAIXIE Network
C

o
Message 2 ™ &St

Reference No.

213

Name Write Print Now

Input Print Queue

Output Current Print File

Process Print Now £ 2+913510] Null & 4 Print Queue 2
Description of QF It-2 7FX2F Print Now O A &HSHCE

iojgel otdg Qe 72 |7|HM 2XtHE
Chracter §Ej 2 HIR Y == OtH
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Reference No. | 2.14
Name Print
Input Trigger, Print File
Output Print command, Display command,
Material command, null
Process Printing now O A £ Z0|0|EHE &=X35I0 &3
Description HAHS HUYD, FH 5 MENZ display

command 2 EHCH AKX AFRSH 43 kit
Z0| ¥ 20 F7| {8 A material command £

HHC

Reference No. | 2.1.5

Name Stop

Input Trigger

Output Print command, Display command, null
Process pause H{EO| =2| AL} stop HO| SO{LAS If
Description display command & ELj C{7| & &EfE

HAISHD, HE HHZ Print command 2 LD

null f= Print Now O £2C}.

Reference No. | 2.1.6

Name Refill

Input Tick, Trigger

Output Display command, Material command

Process 2lE F¥S ®US W 22 F Ol2te HEHE
Description display command 2 HLj1, 2|20 ZA2|= AlZh

AM 3 2lEE S¥sch ol Y39 NEfS

AAIBET| 2|8l Material command £ & HCL

19

Ver. 2.5

Team 3



2015

Reference No. | 2.1.7

Name Display All

Input Material storage, Printing queue, Print Now,
Trigger, Tick, clock

Output Display command

Process U3 FO| THE, AT AIZH SISO ALEX R

Description HAIZE QI A EY S CH7[ X} S92 Y E Display

command £ 2 HHC}

20
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Account order

131

* \\
. v ‘t
admin onl + Manager
—(—M—> ' '
' '

Account
Storage

User Add Added Account Data Account

Delete Account Data

.
>

; User Delete Deleted Account Data N Account
S 1.3.3 - Storage
. ~. —
-~
~
S~

Soh

13.2 “ Storage
Account
Storage

T = User Check Listed Account Data
134

Reference No. | 1.3.1
Name Manager
Input Account Order
Output Add account data, Delete account data, trigger
Process Account data 22 EH S X H|0|HE &0}
Description

Account Order.Command 7} “usradd"Q 4%
Add account data & User Add 2 2L
Account Order.Command 7} “usrdel"& 4L
Delete account data & User Delete 2 EL}j10

Account Order.Command 7} “usrcheck”"Q A%

trigger & 2 A[7ICH

Reference No. | 1.3.2

Name User Add

Input Add account data, Account data

Output Added account data

Process 2=7}8t §|0| E{(Added account data)?} Account

Description Data MEE &to} Hstst & Account Storage Of
CHA| M & otCt.

21
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Reference No. | 1.3.3

Name User Delete

Input Delete Account Data, Account Data

Output Deleted Account Data

Process AbH| 2t 0| O| E| (Delete Account Data)@} Account
Description Data & 2Ot 2tQI5t £ H|O[HE AX[St AFK|E

Account Data & Account Storage 0| CHA|
MEAIZICH

Reference No. | 1.34

Name User check

Input Trigger, Account Data

Output Listed Account data

Process usercheck 2= HEHOE Hto ™
Description Account Storage 0f = ANBESS

Network Interface 2 = L|Z=C}

22
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3.24.3 Data Dictionary

Input/Output Event | Description Format / Type
Deleted Account ALK gt AFE XLl 0] £ 0|
Array
Data AHH| =l Account Data
Added Account F7te AHEXECl 0] £ 0| A
rray
Data 2=7}=l Account Data
Extracted Verified o2 7FX] H30| E0| i
ile
Data Zdedl ot mRlES oIt
A3, BO[LH7 Xt 2= A0
Enable Print Data HESICHE A0 HAS = File
Z2E §o|f
Print Queue 0] = OIS
) Chracter E}jZ BHS O
Current Print Data - Chracter
Print 7} HI2 S8 = U
Hb b
- oxf ZRIESQ EME .
Printing now File
MESHD Qe HE A
MUY IUE EE 2
MEstD Qe 7
MEA Z8e o7 golot
Print Queue Structure
Username(Chracter): & & &
Filename(Chracter): I} & &
Command(character):H & 0

2015 23 Team 3
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Network command

Chracter

null

stop HHO| S0I$S AL
SR) oIZ 0l T CfAl

ol =07t 80

Chracter

Material Command

Chracter

Print File

Chracter
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3.24.4 State Transition Diagram(Calculating Controller 2.1.1)

Ver. 2.5

Tick[ VD.Command=="Refill" &&
PQ=="null" && PN=="null "]
I Trigger "Refill"

[Enable "Display All"

Tick[VD.Command=="Print'] "
[Trigger "Write Print Queue" Refill Wait
Tick[IP.Paper=="PMax"&&
IPInk=="IMax"]
Tick[ VD.Command=="Print" &&PQ=="null"]
[Trigger "Write Print Queue"
VD=Verified Data
PQ=Print Queue Accept
PN=Print Now Order Tick[ PQ=="null" &&PN=="null ']
IP=Ink & Paper
PMax=paper max quantity
IMax=ink max quantity
Tick[ PN=="null" && PQI="null "]
[Trigger "Write Print Now"
Write Tick[ PN=="null" &&PQI="null "]
Now [Trigger "Write Print Now"
Queue
Tick[ PN!="null "]
[Trigger "Print" Tick[PN=="null"]

Tick[ VD.Command=="Stop" ||

[Trigger "Stop"

Pause Button=="True" ] |: Ogmte

L]

Tick[ VD.Command=="Print"]
[Trigger "Write Print Queue”

3.24.5 State Transition Diagram(Verifier 1.2)

ND = Network Data

Tick[(ND.Username in AS &&
ND.Command == "print || stop") ||
(ND.Username == "Admin" &8&
ND.Command == "refill")]
1 Send "Verified Data" To "Main Controller”

Wait

AS=Account Storage

Tick[ND.Username == Admin &8
ND.Command == "usradd"||"usrdel" ||" usercheck"]
I Send "Account Oder” To "Account Management”

Tick[ND.Username notin AS || (ND.Username inLS'J& ND.Command == "refill" ||" usradd” || "usrdel "||" usrcheck") ]
I Send "Denied Order” To "Denied Network Message Form"

25
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3.24.6 State Transition Diagram(Manager 1.3.1)

Tick[ND.Command == "usradd”]
/ Send "Add Account Data”
To "User Add"

ND = Network Data

Manager

Tick[ND.Command == "usrcheck”]
I Trigger "UseCheck”

Add

A 4

Check

Tick[ND.Command == "usrdel”]

/ Send "Delete Account Data”
To "User Delete”

Delete

26
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3.2.6 DFD LEVEL2(ZtCH)

Ink Sensor Input Ink Sensor

Interface
22

Printer
Paper Sensor Input Paper Sensor Imzr.gace
Interface
23

Pause Button Input Pause Button

Interface Pause Data
2.4

Display Command

LCD Display
Interface
27

57

a
Tick <

Network Input Network

3 Network Network output
Account [ "
Interface Notwork Data ' Verffier Denied Order  /enied Network terface
141 \ 1.2 J Message Form S
LY S 14
M N . e,
\ [ %
Tick &
Account Data
Account i Network
‘Account Listed Account Data Motwork Network output
Storage Added Accom 13 15
Deleted Account Data
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