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1 Introduction

1.1

1.2

13

Purpose

£ ZAM+& Network Printing System2 T85t= 7HQ| AZEQO| AARIQSl QALY
2 Structured Analysis 7|82 AMESIY 4ot &S 1 Utk O 2ME S510
Network Printer SystemOff o9t @ FAIEE 7Ho| 2 E TS| #stn AN +H

o ELHE T=otot.
Scope
1.2.1 Developer Team
Class A —T5 Team
1.2.2 Restrictions

StEQIoZ fSE= 2ZE A2 232 OZ20IH((SW =2 Console FEOHE

THBL0f JHro R TeBHY

Definition, acronyms, and abbreviations

SW: Software

HW: Hardware

NPS: Network Printing System

QMY ALEAt= ZRIEO|A RHAO| QUaStaXt St= M-S ™EoHLt.

53 B2ARE TUE AU, 00| BRAE FP, AY BIS AU + Y

MEX SE/AMM: BE|RHE AFEAFE NPSO| SESHALE Mg = UL

= AX

S Nps= 2 2ES EUes AMEXZL ALEAL HO|EH 0|20 SEEIO
o

Z2IE =3 A8AL & s 58 HEH2 24fists 2 YOIt

Theh =l AR AtE oM ZBIEO| At JEN(EXI/ER)
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Cmd Network Response: AFEXLE ZE|AHOA 22 QF S Mot o ANtz Q¥
AFEXRILE ZE[XIOA HEQIIE S8l M

Data Format Structure: Data DictionaryO|Af At&3t= Data Format Structureg 20|53t

M ZE $=X| HO|E= Big-endiag 7|E2Z 3l C AEYES EXRSIY structe| W&
M-S0 7|25t orgfet 22 WA o= Edott.
C Style Format Structure
struct TestStruct { int req_id;
int req_id; int req_type = 1;
int req_type = 1; int file_size;
int file_size; char file_data[file_size];

char file_data[file_size];

}

EESH RequestOlM reqide Of B0 n{ohOfH CHE) g

S|

—

n:\l
HJIO
OF

3
=)

Ot

Ojof o}
ResponseOfl A{Q| req_id2t req_types= SHE Request| req_id2t req_types SAFSHY
At-&3tCt,

reqidOll= -18 AM8E = 8ICh (Z2H B ZLHZESZ ALEE)

Network 720 A0 A TCP(port:6000)E AHESIH Payload= Foramt Structureg [HE
Ct.

Virtual_Refill_Interface= UDPE AFE3IH 127.0.0.1:65002 AHESHCE
HW_Stop & UDPE AME3tH 127.0.0.1:66002 2 H|O|E{E M&THCE
LCD_Interface= UDPE AtE3IH 127.0.0.1:67002Z HO|HE H&3ICE
PAPER_MAX_VALUE : 100

INK_MAX_VALUE : 3000

JOB_MAX_SIZE: 5

PRINTING_OR_WAIT: 0

REMOVING: 1

PACKET_TYPE_REQUEST: O
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PACKET_TYPE_CANCEL: 1
PACKET_TYPE_USER_CREATION: 2
PACKET_TYPE_USER_REMOVAL: 3

PACKET_TYPE_USER_LISTING: 4

14  Reference
http://dslab.konkuk.ac.kr
1.5 Overview

O] EMOfl= Network Printing System2| Data Flow Diagram, State Transition Diagram,

Data Dictionary(+ Data Format Structure), Process SpecificationO| LtEfLt QACH
Overall Description
2.1 Product Perspective

e ME2 22X HE/R Z2H MAE 7tdeoiRAnt. HE/JAIE 510 ALEAtet

=
IR A LS @2, Jhyel 2|2 QHTO|AE 0|83t AtHQl YEE =8 &

=
+ ol ZEIHE o|2{st YO MatN 53 £ A #2E F@etct gl
D2l = Aol MEfE LCD 2 E= HESRIAE &95+0 LiEfLA EICH o HEQ
22 HWE &5l F22 25 SW 3 Console O Z 7H431610 7|59 %
O2E golslze st
2.2 Product functions
2.2.1 QI
AMEXE ZEHE QM @FZ St ZElHE 2F 292 Afd2 &=t

222 At |

M35k, MEHE Network, LCDZ HE

223 Ef E[AZ20]
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24

2.5

Ver. 2.1
ZEIE Tt ghetol WX HEf (RHR, Job Queue §)& LCD E= HEQAZ =3
ZL}h O] A|AHRIS] A2 LCDE Cygwin Console2 7H&st & Z40|C},
User characteristics
ot AIAIF BEoZ TRES @¥E 4 Uk
E|RtO] AL A3} F0| £MO| Jts3iCt,
Constraints

2E ¥Y2 Cygwine commandZ +HEICH

MERHE EMOHA| B ThEel AME 2 & + SiCf

Assumptions and dependencies
AFEAL YE: MEAIRRE ZEIEH 22 Cygwin FZ2= CHAMSHCL

E8g HO|EHE= AMEXZEH DY¢txt)2 AT YH 2H=Ch (ex: Cygwin>userA

doc.txt)

2 YE: HEXZEH X A A3 FT2S Cygwin B2 OiMeCh

Cygwin>Admin A4 100 / Cygwin>Admin Ink 100)

22Xt oSt AFEAL SE/AA: B2XZRE AEA SE/MME Cygwin FELEZ

CHAISECE. (ex: Cygwin>Admin Show UserlList)

8= 292 WES *txt Y= XML, StLte] 2HO & ML MF 0l

2 JobEHE R} At E EHEBICE (ex: 20150912150000.txt)

T5 Team 9
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Structured Analysis

3.1

System Context Diagram

3.1.1 Basic System Context Diagram

Ver. 2.1

Qutput Dir

Network Printing

Input

3.1.2 Event List

Input / Output Event

System

View

Description

Raw Packet

Refilll Raw Message

H/W Stop Command

Send Printer Status to LCD

Save Print Result

3.1.3 The System Context Diagram

Raw Packet
[ Refilll Raw Message
HMW Stop Command

Input

AMERS] 2oL SEE B2 HOoIH

2|2 2F HAIX|

LCDOf| A Z2UE HEE HAl
N

-

ol 2t MY

Save Print Resul—"

MNetwork Printing
System

Send Printer Status to LCD
Raw Packet

T5 Team

Output Dir

View
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3.2

Data Flow Diagram

3.2.1 DFD level 0

Ver. 2.1

3.2.1.1 DFD
——Raw Packet—» Network Tx
Network Rx Raw Packet
D LCD
HW Stop Button  —H/W Stop Command
Network Printer
System

Save Print Result— QOutput Dir

Virtual Refill Rx

——Refilll Raw Message

Timer

3.2.1.2 Process Specification

3.2.1.2.1 Process 1

Reference No 0
Name Network Printer System
Input Raw Packet
Refilll Raw Message
H/W Stop Command
Output Save Print Result
Send Printer Status to LCD
Raw Packet
Process HEZ ZZIH AABOZ ofgfet Z2 UE2
Description N
1. Network RxE &3t0] ALEXIL; ZE|XA2E
B s 20 P ME RES Y
ot 0|2 ZAE Network kE &30 2%
Ko A H&e
2. H/W Stop HES o0 X dZ2l
OIME SX & = U
T5 Team 1
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3. Virtual Refill RxE &dff JALL X &H
QXS 2o} Ink2t Paperg M

4. Qof ZAIE Save Print ResultS S3}0]
Output Dir0] XZtet

5 oM zZ=2H YEi(Job Queue, Wait-Refill
Ink&Paper Value, Current Ink&Paper Value)
€ Network Tx@t LCDZ T et

3.2.1.3 Data Dictionary

Input / Output | Description Format Structure
Event

Tick 50ms OFCH 22

Raw Packet AERLSl  RHO[Lt | char var=0;

SEHS B2 HOIH | int length;

char datal[length]; // Packet

Refilll Raw Z|E ¥ OA|X] // REFILL_TYPE_INK O
Message // REFILL_TYPE_PAPER 1
char type
int value
H/W Stop dH FX HE 2  char stop=1
Command 2 Al
Send Printer | LCDOf| ©X{f ZZIE|  char *message
Status to LCD HEE HA
Save Print Result | 212§ Zut=2 N

T5 Team 12
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3.2.2 DFD Level 1

3.2.2.1 DFD

Network Rx Interface
4

Raw Packet

current_ink Ti'tk
wait_refill_ink
current paper
wait_refil_paper

View Process

Packet jobs_info
CUENt_jnj ~ e—

wait tefilinky, Ink & Paper State
cument_paper  Database
wait_[efill_paper

Management
Process
1

—Refilll Raw Message—™
jobs_info—* Job Queue

HMW Stop Command

- Tick-

Tick

jobs_info[0}

Print Process
3

Packet current_ink

wait_refill_ink
= current_paper
wait_refill_paper

Save Print Result

Network Tx Interface

5 Packet Tent_ink
jobsl info currgnt_paper

Ink & Paper State
Raw Packet i Databaspe
3.2.2.2 Process Specification
3.2.2.2.1 Process 1
Reference No 1
Name Management Process
Input Tick
Packet
H/W Stop Command
Refilll Raw Message
Output Packet
jobs_info
current_ink
wait_refill_ink
current_paper
wait_refill_paper
Process ZelHo| XS #elstn AFEA EeE[L 25 E

Description Melsts ZENA

T5 Team 13



3.2.2.2.2 Process 2

32223

32224

Reference No
Name

Input

Output

Process
Description

Process 3

Reference No
Name

Input

Output

Process
Description

Process 4

Reference No
Name

Input

Output
Process

Description

Ver. 2.1

2

View Process

jobs_info

current_ink

wait_refill_ink
current_paper
wait_refill_paper

Packet

Send Printer Status to LCD
LCDL} NetworkZ @I ZZIE MEHE HES
ENA

4

I

rir

3

Printing Process
jobs_info[0]
current_ink
wait_refill_ink

current_paper
wait_refill_paper

Save Print Result

Packet

jobs_info

current_ink

current_paper

HN Z2EE ™St T2 M A (First JobTt ZHA]

2
2 A

—

4

Network Rx Interface

Raw Packet

Packet

HEYA =4l QIE{HO|AZ TCP PacketE =4l ut
Of LiEMOoR AHRE|= [O|E HEjZ EigksiCt

— -
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3.2.2.2.5 Process 5

Reference No 5

Name Network Tx Interface

Input Packet

Output Raw Packet

Process HERA &4 QHLOo|AZ WEHo=Z AER=

Description OIOJE{ =& PacketZ 7t&5t0] TCP PacketZ HH
okLt

3.2.2.3 Data Dictionary

Input / Output | Description Format Structure
Event
Packet ALEXRERES| A1 | | int length;

St HAHOSZE  Packet- | char *data;
>datas=  Packet(~)2| | int sock;
N&E 42 WMELCt

jobs_info Q4 Job O MZELE| | struct Jobinfo {
= Job BE // not exist : -1
int job_id;
int state;

char user_id[12];
int current_page;

int total_page;

int file_size;
int fd;
char *buffer;
b
struct Joblnfo
jobs_info[JOB_MAX_SIZE];
current_ink AR Y3 THE Int
wait_refill_ink 2| g 7| A3 Int
current_paper oixf JO| ThEf Int
wait_refill_paper 2|2 7| SO|& int

T5 Team 15
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3.2.3 DFD Level 2

3.23.1 DFD

3.2.3.1.1 Management Process

--Tick

Virtuall Refill
Refill Raw Message’ Process
j 1.3 current_ink
wait_refill_ink
COTTEM_Paper
wait_refill_paper
current_ink
WBit_rEﬂ”_inK ——
current) paper Ink & Paper State
wait_refi|l_paper Database
I ————
Ink & Paper State  ____|
Database
current_ink
current]_paper i
jobs_info
jobs_info
—— +
Job Queue Job Queue
jobs_info[0] :
jobs_info

HIW Stop
Process
1.2

—HMW Stop Command

T5 Team
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3.2.3.1.2 View Process

Ink & Paper State Job Queue

current_ink jobs_info
current_paper
wait_refill_ink

wait_refill_paper

X
View % Trigger [Send Status Packet
] Corjztrgller [ > PFECZBSS (Printer Status to Netwark]

Printer Statusto LD ™ Send Printer Status to LCD—>

3.2.3.1.3 Printing Process

Job Queue

Job Queue ~—jobs_info[0f
obs_info[0].fd

Save Print Result—>

jub's_\nfo- Job Queue

—

Ink & Paper State

—Database wait_refill_paper § Trigger oo
S Trigger
. e .
3 4 ;

Job Queue Pop
3.3

obs_info > Job Queue

‘\ 3 1 B '
) S Trigger
| E Next Page I
Job Queue  —jobs_info[0] oo T 14 v jobs_info[0)——"  Job Queue
“Trigger!
i jobs_info[0]

jobs_info[y] Job Queve

ecrease amoun
of Ink&Paper current_ink »  Ink& Paper State
35 curment_paper Dafabase

T5 Team 17



3.2.3.2 Process Specification
3.2.3.2.17 Process 1.1

Reference No
Name

Input

Output
Process

Description

3.2.3.2.2 Process 1.2

Reference No
Name

Input

Output
Process

Description

3.2.3.2.3 Process 1.3

Reference No
Name

Input

Output

Ver. 2.1

1.1

Request Process
Tick

Packet

current_ink

current_paper
jobs_info
jobs_info
HEYIZEH
EMNA

1.2

H/W Stop Process
Tick

jobs_info[0]

H/W Stop Command

jobs_info
SIEQ0] Stop2 HESIE ZEMA

1.3
Virtual Refill Process
Tick
Refilll Raw Message

current_ink
wait_refill_ink

current_paper
wait_refill_paper

current_ink

wait_refill_ink

T5 Team

B2 AFEALS] 2FS MEots =
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3.23.25

3.2.3.2.6

Process

Description

Process 2.1

Reference No
Name

Input

Output
Process

Description

Process 2.2

Reference No
Name

Input

Output

Process

Description

Process 2.3

Reference No
Name

Input

Output
Process

Description

Ver. 2.1

current_paper
wait_refill_paper

At SHE Mot Z2AhA

2.1

View Controller

Tick

Trigger

500ms OFCF TriggerS 24

2.2

Send Status Process

Trigger

current_ink

wait_refill_ink

current_paper

wait_refill_paper

jobs_info

Printer Status to LCD

Packet (Printer Status to Network)

245 Z2H HEfE Zot LCDL} HESRZ TE

2.3

LCD Interface

Printer Status to LCD

Send Printer Status to LCD

LCDZ HO|HE TEdst= AHM oA

T5 Team
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3.23.27

3.2.3.28

3.23.29

Process 3.1

Reference No
Name

Input

Output
Process

Description

Process 3.2

Reference No
Name

Input

Output

Process

Description

Process 3.3

Reference No
Name

Input

Output
Process

Description

3.1

Printing Controller
Tick

wait_refill_ink
wait_refill_paper

jobs_info[0]
Trigger

3.2
Save Print Result
Trigger

jobs_info[0]
Save Print Result

jobs_info[0].fd

24 ot MYE sdots Z2M

Ver. 2.1

EHEQ 152 30=At7t Z(OHOICL (30=4At Ol
222 =Y oK %3)

AS 2@ A WS H QBT

3.3

Job Queue Pop

Trigger

jobs_info

jobs_info

MR JobE MHSt= ZEMA

T5 Team
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3.2.3.2.10Process 3.4

Reference No
Name

Input

Output
Process

Description

3.2.3.2.11Process 3.5

Reference No
Name

Input

Output

Process

Description

3.2.3.3 Data Dictionary

Input / Output

Event

Ver. 2.1

34

Next Page
Trigger
jobs_info[0]
jobs_info[0]

elxfiE el HO|X[E Chs 2= HESe Z2ML

35

Decrease amount of Ink/Paper
Trigger

jobs_info[0]

current_ink

current_[:_)ager
Ink&Paperg A& X2|shs ZZAA

Description Format Structure

Printer Status
to LCD

Packet
(Printer Status
to Network)

LCDO HX = 2IH & char *message
EfE HA|

BE FXOA =AY char req_type=-1;
2y HEE ©S int req_id=-1;

char res_type=0;

[H

int length;

char message[length];

T5 Team
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3.2.3.4 State Transition Diagram (View Controller 2.7)

fick_count=10

Tick [(++tick_count) §

Ver.

IDLE
F 9
10 ==10] /
! Triggef "Send Status Process”
¥ tick count=10
STOP

3.2.3.5 State Transition Diagram (Printing Controller 3.7)

2.1

fick_count=10 [Job Ready] )
- End Job, System Wait. Printing =22 ®o] (2H=9)
Tick [jobs_info[0]job_id 1= -1]
— IDLE : *  JobReady
|
Trigger "Job|Queue Pop” [(++tick_count) % 20 ==
Tick && wait_refill_ink_value <1
[wait_refill_ink_valug =0 && wait_refill_paper_value =1
|| wait_refill_paper_yalue = 0] && jobs_info[0].current_pdge = jobs_info[0] total [ page
| && jobs_info[0] sfate 1= REMOVING]
tick_count=[0 /
Tikk Trigger "Savg Print Result’
[ jobs_info[0].current_pagd == jobs_info[0] total_page Trigger “Decrease gmount of Ink&Paper
Il jobs_info[0] stafe == REMOVING] Tick Trigger “NlextPage
[ [wait_refill_ink_value =1
fick_cqunt=0 && wait_refll_paper_value = 1]
L\ !
End Job System Wait Prnng ~ |—
T5 Team 22



3.2.4 DFD Level 3

3.24.1 DFD

3.2.4.1.1 Request Process

Job Queue

Ver. 2.1

Printing
Process
113

Ink & Paper State
jobs_infp————#—————
User Database T\‘ck current ink Job Queue
—— : cument_paper
J—user_mto—t Pl
7 At jobs_info
_ {oDispaten L | Valicaton
Facke " Contoller ;00T Process
A1 112
E Packet (Print Response)—*
: ! : i User Database
Trigger Trigger Trigger Trigger
user_info
Fail Auth ser Creatio «— Removal User Listing uspr_info
Dispatcher Process User Database B Process
TOCESS
114 115 117
— 116
Packet Packet Packet . Packet
(Fail Auth Response) (Create User Response) (Remove User Response) (User List Response)
3.2.4.1.2 H/W Stop Process
Job Queue
1
Tick jobs_info]
2
HW Stop / HWStop HAW Stop
HMW Stop Command Interface nw_stop——* Coniroller }----<e--o- Trigger ™" Process jobs_inf
122 o121 ) 123
- Job Quete

T5 Team
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3.2.4.2 Process Specification

3.24.2.1

32422

Ver. 2.1

Virtuall Refill Process

Process 1.1.1

Reference No
Name

Input

Output
Process

Description

Process 1.1.2

Reference No
Name

Input

Output

Ink & Paper State
Database

Refill Paper
Process
133

current_paper
wait_refill_paper

| — ‘Trigger=--4

Refill Ink

Process current_ink

wait_refll_ink

"""" Trigger==-*

Addition
Process
135

baeanas Trigger-=- wait_refill_paper—————

[y, [Nk & Paper State
—Database

Vait-Refill Ini

Addition
Process
138

wait_refill_ink-

currnt_ink ' Trgger

wait_fefill_ink
curreft_paper
wait_rgfll_paper

Reset Wait-
Refill Paper
Process
137

wait_refill_paper-

Reset Wait-
Reiill Ink

Process
138

wait_refil_ink

1.1.1

Auth & Dispatch Process

Tick

Packet

user_info

Trigger

AFEAL B2 21F 0 oY CIOIEZE Ol Z2AM
AE JIOIEHX| A™SI= ZEMA

1.1.2

Print Validation Process

Trigger

current_ink

current_paper

jobs_info

T5 Team 24
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32424

3.2425

Process

Description

Process 1.1.3

Reference No
Name

Input

Output
Process

Description

Process 1.1.4

Reference No
Name

Input

Output
Process

Description

Process 1.1.5

Reference No
Name

Input

Output
Process

Description

Ver. 2.1

Packet (Print Response)

QM7 TtsTHA| MIASE ZEMAZ Job PEES
o AN AHY HEE 7822 Queuel| ARO|= 5
O|O0[AL} X[ Qo ERoh B EX|SHA|
OI-I—EI.'

ST

%S AR Create JobE FU3}X|

1.1.3

Print Cancellation Process
Trigger

jobs_info

jobs_info
Qlaf FAE He|ste ZRMAER A0 HHR
JobQl A2 jobl| stateE removingZ BAst1 E

AKX B2 87 job0M siE jobS A HetCf,

1.1.4

Fail Auth Dispatcher
Trigger

Packet (Fail Auth Response)

oIS Al AFEALOA CISHIE ST

1.15

User Creation Process

Trigger

user_info

Packet (Create User Response)
X Helstle ZEMA

o
MHs

T5 Team 25
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3.24.27

32428

32429

Process 1.1.6

Reference No
Name

Input

Output
Process

Description

Process 1.1.7

Reference No
Name

Input

Output
Process

Description

Process 1.2.1

Reference No
Name

Input

Output
Process

Description

Process 1.2.2

Reference No
Name

Input

Output

Process

1.1.6

User Removal Process

Trigger

user_info

Packet (Remove User Response)
75 AME MElote Z2MA

1.1.7

User Listing Process
Trigger

user_info

Packet (User List Response)

OX Z|AE X3 mRMA

1.2.1

H/W Stop Controller

Tick

hw_stop

Trigger

StopZt =R=Al AISH:E HEED

1.2.2
H/W Stop Interface
H/W Stop Command

hw_stop

UDPZEE Stop FHES g QIEH0[A

T5 Team
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Description

3.2.4.2.10Process 1.2.3

Reference No
Name

Input

Output
Process

Description

3.2.4.2.11Process 1.3.1

Reference No
Name

Input

Output
Process

Description

3.2.4.2.12Process 1.3.2

Reference No
Name

Input

Output
Process

Description

1.2.3

H/W Stop Process
Trigger
jobs_info[0]
jobs_info

Ver. 2.1

Stop M2|E HEols Z2M2z2 RER JobE Al

7Lt

1.3.1

Virtual Refill Controller
Tick

RequestRefillinfo

current_ink
wait_refill_ink

current_paper
wait_refill_paper

Trigger

AHE BHE melste HESY

1.3.2
Virtual Refill Interface

Refilll Raw Message

RequestRefillinfo
ZEXNZRE A W 2FE Z= AHmO|

T5 Team

A
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3.2.4.2.13Process 1.3.3

Reference No
Name

Input

Output

Process

Description

3.2.4.2.14Process 1.1.4.3

Reference No
Name

Input

Output

Process

Description

3.2.4.2.15Process 1.1.4.4

Reference No
Name

Input

Output
Process

Description

3.2.4.2.16Process 1.1.4.5

Reference No
Name

Input

Output
Process

Description

1.3.3

Refill Paper Process
Trigger
current_paper
wait_refill_paper

88X &S MElsts Z2Ah2

1.34

Refill Ink Process
Trigger
current_ink
wait_refill_ink

Y3 S Meldts Z2M A

1.3.5

Wait-Refill Paper Addition Process
Trigger

wait_refill_paper

Y3 I MH7|E F7tots Z2MH

1.3.6

Wait-Refill Ink Addition Process
Trigger

wait_refill_ink

X ST UW7I1E F715ts Z2M

T5 Team
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3.2.4.2.17Process 1.1.4.6

Reference No 1.3.7

Name Reset Wait-Refill Paper Process

Input Trigger

Output wait_refill_paper

Process X s U7|¥E 7|3t o5l Z2MA
Description

3.2.4.2.18Process 1.1.4.7

Reference No 1.3.8

Name Reset Wait-Refill Ink Process

Input Trigger

Output wait_refill_ink

Process Y3 ST O7|FE =7|35ls Z2M A
Description

3.24.3 Data Dictionary

Input / Output | Descriptio | Format Structure

Event n
user_info AFEX A | struct Userinfo {
H char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTH];
char is_admin; // 0, 1
}
struct Userinfo list[~~];
Packet oM 28 | char req_type=PACKET_TYPE_REQUEST;
(Print Request) int req_id;

char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTH];
int file_size;

char file_datal[file_size];
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Packet

(Print Response)

Packet

(Cancel Request)

Packet
(Fail
Response)
Packet
(Create

Request)

Packet
(Create

Response)

Packet
(Remove

Request)

Packet
(Remove

Response)

Packet
(User

Auth

User

User

User

User

List

Job F2&

e
ol
=
=l

MERE d

o

4q4 2%

AMERE A
o aF

NESVIT

A 21t

Ver. 2.1

char req_type;

int req_id;

//0: dF 10 fAx 20 Y3x 3 BXx
char res_type;

/] 8EE Job Id

int job_id;

char req_type=PACKET_TYPE_CANCEL;
int req_id;

char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTHJ;
int job_id;

char req_type;

int req_id;

char res_type=-1;

char req_type

= PACKET_TYPE_USER_CREATION;

int req_id;

char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTH]J;
char t_id[USER_ID_MAX_LENGTH]J;
char t_pw[USER_PW_MAX_LENGTH];
char req_type;

int req_id;

// 0. dE 1. Aj

char res_type;

char req_type

= PACKET_TYPE_USER_REMOVAL;

int req_id;

char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTH];
char t_id[USER_ID_MAX_LENGTH]J;
char req_type;

int req_id;

//0: 48 10 2

char res_type;

char req_type
= PACKET_TYPE_USER_LISTING;
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Request) ES

Packet SX ZlAa

(User List E =3 &4

Response) of

hw_stop Stop HE
sREX

ol &

RequestRefillinfo 5T 2%

Ver. 2.1

int req_id;

char user_id[USER_ID_MAX_LENGTH];
char user_pw[USER_PW_MAX_LENGTH];
char req_type;

int req_id;

char res_type;

int count;

for(count~~) {

char user_id[USER_ID_MAX_LENGTH];
char is_admin;

}

// 10|H =&

(int)1 or O

//0: ¥3 1. 0|
char type;
int value; // -10|H QHF Qg

3.24.4 State Transition Diagram (Auth & Dispatch Controller 1.1.7)

Ready

Tick [user

(luseris_admin &&
packet data0] I= PACKET_TYPE_REQUEST

ok [

&8 packet data0] I= PACKET-FHPE—EAREEE

i
Trigger "Fail Auth Dispatcher

UsEr && packet data[0] =3 PACKET_TYPE_REQUEST

I
Trigger "Print Yalidation Process

Tick |
user && packet datp[0] == PACKET_TYPE_CANCEL

I
Trigger "Request To Cancel Printing Hrocess”

fail_auth request_to_print

request_to_cancel_printing

Tick [user && ugeris_admin
&& packetdata[0] ==PACKET_JTYPE_USER_CREATJON] Tr

I
Trigger "User Cregtion Process”

Tick [user {8& user.is_admin

&& papket data[0] ==PACGKET_TYPE_USER_REMOVAL] Thck [user && useris_admin

| && packet datp[0] ==PACKET_TYPE_USER_LISTING]
igger "User Removal Process” I
Tngger "User Listing Process”

user_creation

user_removal user_listing

T5 Team
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3.24.5 State Transition Diagram (H/W Stop Controller 1.2.7)

READY

Tick [hw_stop]
/

Trigger "H/W Stop Process”

STOP

3.24.6 State Transition Diagram (Virtual Refill Controller 1.3.7)

tick_count =-1

IDLE - )
Tick [wait_refill_ink_value= 1 Tigk [ wait_refill_paper_value <1 )
|| current_ink_value == INK_MAX_VALUE] || current_gaper_value >= PAPER_MAX_VALUE]
, |
Trigge[ "Reset Wait-Refill Paper Process”
tick_count=0

)
Trigger "Reset Wait-Refill Ink Hrocess”
tick_count=0

[RequestRefillinfo.type == REFLL_TYPE_JINK

[
el
o

=
=
o
=
-0

Trigger| Wait-Refil] Ink Addition Process”
Tick [RequestRefillinfo.typp == REFILL_TYPE_PAPER
&&[RequestRafillinfo.value = 0]

)
Trigger "Wait-Refill F‘rpemddition Process”
Y

Wait Refill Ink Wait Refill Paper

Tick Tk
) o m [(++tick_count) % 20 ==
émgﬁk?ecf?#rm:"é?u;nn &&wait_refill_paper_value=0
cument_ink _valus < INK_MAX_VALUE] | % e”t-paper-"a'“ef PAFER_MAX_VALUE]
!

Trigger "Refll Ink Process” Trigger "Refill Paper Process

Refill Ink Refill Paper

T5 Team 32



3.2.5 Overall DFD
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