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1 Introduction

1.1

1.2

1.3

Purpose

2 &=ME= Network Printing System2 TRot= 7teo] AZEQIO A|AHQ[ QAN
2 Structured Analysis 7|82 AFE5t Mot &S B2 AUtk Of 2ME S5t
Network Printer SystemOf| 2R3t @ FAtgE 7+o| & E d 2

o EME T=elLh
Scope
1.2.1 Developer Team
Class A —T5 Team

1.2.2 Restrictions

SIEQINZ A= BEE A2 239 o2 0|E{(SW 2 Console @HME

TSI Tt o = RIS,
Definition, acronyms, and abbreviations
SW: Software
HW: Hardware

NPS: Network Printing System

IRy AR ZEHOA A0 QMstiX; St mtes HETHLf

Fopo| Bt FR, XY BFS My + 9

rk

lelate malEjo AHg(Ya

1

> .
M

A8 SE/AH: ZE|RHE AFEAFSE NPSO| SESHALE AtAg = ULt

AHEAL 21F: Npse 24 2FS EUWs AREAE AEX H|O|EH 0|20 SEE|0
US| =olotet.

ZEIH 23 MEXVL H&T MEs £ = 2ast= HYolct

T =l AL At X ZEIEO Xt JEN(EXI/ER)
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Cmd Network Response: AF&XILE ZE|XHOA 22 QF S Me|stn o ANtz Q¥

AFEXLE ZE[XOA HEHIE Sof T

Data Format Structure: Data DictionaryO| Al At-&3}= Data Format StructureE 2[0|3}
M ZE =X| HO|H& Big-endiag 7|E2E St C AEYS XS structl| LHE

BlesT 7[&010] ofaiet Z2 A= Agottt

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];

}

EESt RequestO|M req ide Of 2FOC D/sHOiEH CHE) 42 HESHY

OfF ol
Responsed| M| req_id2t req_type= SHY Requestl| req_id?t req_typeE =AISHY

Attt
req_idOl= -1& M8 = QICh (Z2H JE RLHEE22 AEH)

Network T+240| JO{A TCP(port:6000)E AtE3IH PayloadE Foramt StructureE [MHE
Ct.

PAPER_MAX_VALUE : 100

INK_MAX_VALUE : 3000

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

0] 2X 0= Network Printing System2| Data Flow Diagram, State Transition Diagram,

Data Dictionary(+ Data Format Structure), Process SpecificationO| LtEfLE QICE

Overall Description

2.1

Product Perspective
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e ME2 &X WESRR Z2H HMAE 7ttt HWERIE
EROfA YHE B2, 7hdel 2[E AHHO[AE 0|835t0f At HYEHE +F

=
= Aem ZEIEE ol2eh YHO| matq =3 L£= AR IS @ d2(3

Il = AtAel HEfE LCD 2H E= HESIE S5t LIEtWA EICh o M EZ2
22 HWEZ X535t 222 05 SW 8 Console HHOZ Jtastst 7|52 %t
OiSE HOIGEE Bt

Product functions
2.2.1 QI
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222 Xt 2z

H3Astn, HEfE Network, LCD2 ML

223 ME{| ClAZEg 0|

Z 27t dtstot SR HEf (Kt Job Queue §)2 LCD E& HERIZ =Y

&L} O A|lAHI9| AL LCDE Cygwin ConsoleZ 7HAatst & Z40|C},

Assumptions and dependencies
ALEXA EE: MEXZRE ZEH 2F2 Cygwin BB =2 CfH|oHCt.
8 HOolH= AMEXNZREH OtY¢txt)2 AEY 23 Bh=Ch (ex: Cygwin>userA

doc.txt)
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22X Y AE|XEREH 88X % 43 FTE2 Cygwin BH2E CiMSICE (ex:

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

o

22X ofst ALEA SE/AA: BERARREH MEA SF/MME Cygwin BELEZ

CHAHISHCE. (ex: Cygwin>Admin Show UserlList)

EHE 245 W82 *txt LIYE XNFICL StLtel EH0 2F MESCH N 0|F
2 JobB =2 IRt A7t 2 Tgotrt (ex: 20150912150000.txt)
Structured Analysis
3.1 System Context Diagram
3.1.1 Basic System Context Diagram
View
Interface Metwork Printing System
» Output
3.1.2 Event List
Input / Output Event Description
Request to Print Packet ol aF mjzl
Request to Cancel Printing Packet | QI4f & & @izl
Request to Create User Packet ALEXRE Md a@F izl (&2|XF ©8)
Request to Remove User Packet AR AH| 278 izl (22X )
Request to List User Packet ALEAL B|2E & QX o2l (2lX ™
)
Request to Refill Ink Command 43 FH /Y TH
Request to Refill Paper Command | H|O|X| 57 24 HH
H/W Stop Command M X HE 28 Al 24
Fail Auth Response Packet 20| thgt 215 Aol 3 2
Print Response Packet oIz 2o tist Zut SE A
Create User Response w5 dd A0 s A
Remove User Response Packet X5 A ZAnt Y oA

T5 Team 9



User List Response Packet

Printer Status Packet

Send Printer Status to LCD

Save Print Result

T5 Team
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3.1.3 The System Context Diagram

Fail Auth Response Packet
Print Response Packet
Create User Response Packet

Rem !
Vi
Usgr List Response Packet g
Printer Status Packet
Send Printer Status to LCD
Interface *  Network Printing System
Requestto Print Packet
Requestto Cancel Printing Packet -
Requestto Create User Packet Se PRt
Request to Remove User Packet
Requestto List User Packet Output
Request to Refill Ink Command

Request to Refill Paper Command
HMW Stop Command

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD
Fail Auth Response Packet
Frint Response Packet

Create Use[ Besponse Packet :
Remove User Response Packet Hisuik ks

Requestto Print Packet User List Response Packet

Requestto Cancel Printing Packet Printer|Status Packet
NetworkRx  [— Requestto Create User Packet

Requestto Remove User Packet

Requestto List User Packet Send Printer Status

to LCD » LCD

H/W Stop Button ]
HW Stop Command Network Printer

System

3ave Print Result—» QOutput Dir

Virtual Refill Interface|  Requestto Refill Ink Comménd

T5 Team 11
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3.2.1.2 Process Specification
3.2.1.2.1 Process 1

Reference No 0

Name Network Printer System

Input Request to Print Packet, Request to Cancel Printing
Packet, Request to Create User Packet, Request to
Remove User Packet, Request to List User Packet,
H/W Stop Command, Request to Refill Ink
Command, Request to Refill Paper Command, Tick

Output Fail Auth Response Packet, Print Response Packet,
Create User Response Packet, Remove User
Response Packet, User List Response Packet, Printer
Status Packet, Send Printer Status to LCD, Save
Print Result

Process HE®3 =ZEH AAHo=z Of2fet 22 W8S

Description el

1. Network RxE &0°t0| ALEAtLE 22| Xt2

2. H/W Stop

o E O
rim

¥ o
ofm
Ot
2
rok
=
™
00}-
oA
ro

CIME BX & = US
3. Virtual Refill Interface® S8 Y3
=™ 2F S 2ot Ink?t Paperg &
4. Qlaf ZAIE Save Print ResultS S3}0]
Output Dir0j| &gt
5. ¥X Z2IH MEfJob Queue, Wait-Refill
Ink&Paper Value, Current Ink&Paper Value)
£ Network Tx2t LCDE MET
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3.2.1.3 Data Dictionary
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Input / Output | Description Format Structure
Event
Tick AZ| AR 11X
O 2

Request to Print | Ql2f 2F Ij3l // TCP Packet Payload
Packet char ver = 0;

char req_type = 0;

int req_id;

short user_len;

char user[user_len];

int file_size;

char file_buf[file_size];
Request to Cancel Q2 F A 2% T // TCP Packet Payload
Printing Packet A char ver = 0;

char req_type = 1;

int req_id;

short user_len;

char user[user_len];

int job_id;
Request to Create =X 49 2F I // TCP Packet Payload
User Packet Al char ver = 0;

char req_type = 2;

int req_id;

short user_len;

char user[user_len];

short target_len;

char target[target_len];
Request to 74 AHM 2F If // TCP Packet Payload
Remove User | 2l char ver = 0;
Packet char req_type = 3;

int req_id;

short user_len;

char user[user_len];

short target_len;

char target[target_len];
Request to List ?X GZ/2E Q& // TCP Packet Payload
User Packet i EAl char ver = 0;

T5 Team
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H/W Stop
Command
Request to Refill
Ink Command

Request to Refill
Paper Command
Fail Auth

Response Packet

Print Response
Packet
Create User

Response Packet

2N X HE 2

2 Al 2y

U3 W 9%

4

o

Holx| M 93

3y

axol oz o3

A S 3

osf aEo o

Z1 8 B3
zZnt g

T5 Team

char req_type = 4;
int req_id;
short user_len;

char user[user_len];

int amount;
int amount;

// TCP Packet Payload
char ver = 0;

char req_type;

int req_id;

int res_type = -1;

// TCP Packet Payload
char ver = 0;

char req_type;

int req_id;

int res_type = ..;

int job_id;

/*
res_type
0: 43
1. 770 2 67
2: ¢3 7%
3

B BF

Ver. 2.0

Job_id2| 4% res_type?Zl 092!

4% ddE jobol ido|{ 1

Qo] % 00|t

*/

// TCP Packet Payload
char ver = 0;

char req_type;

int req_id;

int res_type = ..

14
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/*
res_type
0: 343

1: OtO|C[7} ofO] ZEXH

*/
Remove User | 84 AtX| Z1t & | // TCP Packet Payload
Response Packet B oA char ver = 0;

char req_type;
int req_id;

int res_type = ..;

/*
res_type
0: 43
1: OFO|C|7F EXBHA| =
*/
User List Response | 9% 2|AE ZAL} | // TCP Packet Payload
Packet SE o char ver = 0;
char req_type;
int req_id;
int res_type = 0;
int user_list_len;

char user_list[user_list_len];

/~k
user list= user®| EZ|AEZ
W0 5, NULLE 7|E2E LiE
C}.
ex)

int user_list_len=14;

char
user_list="abcdWOtestW0aaaa";
*/

Printer Status IZZIE  E| 142l | // TCP Packet Payload

Packet (1Z=0iCH ™M) char ver = 0;

char req_type = -1;
int req_id = -1;
int res_type = 0;
T5 Team 15



Send Printer
Status to LCD

Save Print Result

3.2.2 DFD Level 1

3.22.1 DFD

rot
=
|H
ru

LCDO|

AEfS

Fl
>

ol 2= ME
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int current_ink_value;
int current_paper_value;
int wait_refill_ink_value;
int wait_refill_paper_value;
int jobs_length;
struct JobState
jobs[jobs_length];
/*
struct JobState {

int job_id;

int current_page;

int total_page;

int state;

int user_len;

char user[user_len];

state
0: 2 FOILt CHZ|, A[AE
th7|1E 2lofgtot.
If(isZ 2R Job()) {
return wait_refill_ink_value
== 0 &&
wait_refill_paper_value ==
07 QT : A|XHICHT[;
}
return CH7|;
1. AN &
*/

char *message;

//File

16



Request to Print Packet
Request to Cancel Prinfing Packet
Requestto Create User Packet
Request to Remove ser Packet

Requestto ListUsar Packet

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Reference No

Name

Input

Output

Process

Description

Metwork Rx
Interface

HMW Stop Command

User Wait-Refill Ink &Paper Valus,
Request fo Refil Ink Command Database
Request to Refil Paper Command D —

Ver. 2.0

Fail Auth Response

Fail Auth Response Packet

Print Response Print Response Packet
Creats User Response Nﬁﬂ‘;f&;‘ eafe ser Response Packet
Remove User Response 5 Remove User Response Packet
User List Response User List Response Packet
Printer Status Packet
= JobQuewe Send Printer Status to Network
Ink & Paper State
Database
View Process
2
Jobs ‘ Jobs i
Wait-Refll Ifk&Paper Value  User Wait-Refll InkiPaper Value
Current InkRPaper Value Database Current Ink&Faper Value
H
Requestio Print !
Requestto Cancel Printing gewwi‘”? T'fk
Requestio Create User etUserlis ! Sehd Printer Status
Requestto Remove User 10LCD
Requestto List User

Tob Queus

I Ink & Paper State i
Remove Job ___ Database i

Change state to removing in firstjob ]
] Reflll Ink Tick

“Tick™  Refil Paper |

Add Wait-Refill Ink Value
Add Wait-Refill Paper Value
Create User _Reset Wait-Refill Paper Value

Remove User | Rasat WaitRefil Ink Value
_— First Job Information

Management
Process
1

Save Print Result

Printing Process
3

Decrease amount of Ink&Paper
Change Current Page
Remaove First Job

Tob Queuz
Ink & Paper State
Database

1

Management Process

Request to Print, Request to Cancel Printing,
Request to Create User, Request to Remove User,
Request to List User, H/W Stop Command, Request
to Refill Ink Command, Request to Refill Paper
Command, Jobs Information, Wait-Refill Ink&Paper
Value, Current Ink&Paper Value, Get User Info, Get
User List, Tick

Fail Auth Response, Print Response, Create User
Response, Remove User Response, User List
Response, Create Job, Remove Job, Change state to
removing in first job, Refill Ink, Refill Paper, Add
Wait-Refill Ink Value, Add Wait-Refill Paper Value,
Reset Wait-Refill Paper Value, Reset Wait-Refill Ink
Value, Create User, Remove User

ZEHOl AREE 2ot AMEXA E|LE AT S

XNE|sts Z2M22
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32222

32223

32224

32225

Process 2

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

Process 5

Ver. 2.0

2
View Process
Jobs Information, Wait-Refill Ink&Paper Value,

Current Ink&Paper Value, Tick

Send Printer Status to Network, Send Printer Status
to LCD

LCDL} NetworkZ $A| ZZ2IE HEHE MESE =
2M2

3

Printing Process

First Job Information, Wait-Refill Ink&Paper Value,
Tick

Save Print Result, Decrease amount of Ink&Paper,
Change Current Page, Remove First Job

AN Z2IEE $WSt= TR M A (First JobTt ZHX|

4

Network Rx Interface

Request to Print Packet, Request to Cancel Printing
Packet, Request to Create User Packet, Request to
Remove User Packet, Request to List User Packet
Request to Print, Request to Cancel Printing,
Request to Create User, Request to Remove User,
Request to List User

HERZ 4 AHHO|AZ TCP PacketE 4! &
Of Mo =2 ML= HO|H HEfZ Hetotch

—

T5 Team 18



Reference No
Name

Input

Output

Process

Description

3.2.2.3 Data Dictionary

Ver. 2.0

5
Network Tx Interface
Fail Auth Response, Print Response, Create User

Response, Remove User Response, User List

Response, Send Printer Status to Network

Fail Auth Response Packet, Print Response Packet,
Create User Response Packet, Remove User
Response Packet, User List Response Packet, Printer
Status Packet
HERA &4 AHmOoAz WEHo=z AMER=
CIO|E{ &2 Packet2 7t&5t0] TCP PacketZ2 HE

shc

Input / | Description Format Structure

Output

Event

Request to Q2§ @H char req_type = O;

Print int req_id;
short user_len;
char user[user_len];
int file_size;
char file_buf[file_size];

Request to Q4 F & QHF char req_type = 1;

Cancel int req_id;

Printing short user_len;
char user[user_len];
int job_id;

Request to T4 44 9 char req_type = 2;

Create int req_id;

User short user_len;
char user[user_len];
short target_len;
char target[target_len];

Request to =X 4K 28X char req_type = 3;

Remove int req_id;

User short user_len;

T5 Team



Request to
List User

Jobs
Informatio

n

Wait-Refill
Ink&Paper
Value
Current
Ink&Paper
Value
Get  User

Info

Get
List
Fail Auth

Response

User

Print

Response

oX 2|AE QF

Job Queuel| Job EE

EZHE9 1¥2 10&0|Ct
(enter2 &)
Ex) Lt ¢oto 11=0| US

A< oxo| 28 =t

S oo & & (1 olge
R S|
oM ¥4, FOf T

o AFEALS] HE

ALEAE E|AE

230 o ASHL SE

ol 20 cist Z2ur SH

T5 Team
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char user[user_len];
short target_len;
char target[target_len];
char req_type = 4;
int req_id;
short user_len;
char user[user_len];
int job_length;
Job **jobs;
/*
Class Job {
public:
int job_id;
int current_page;
int total_page;
int state;
char *user;
int require_ink(int pape);
by
*/
int wait_refill_ink_value;

int wait_refill_paper_value;

int current_ink_value;

int current_paper_value;

char *user;

int is_admin; // 0: Y& ALE
INENEE =IPN

int user_length;

[Get User Info Struct] *users;
char req_type;

int req_id;

int res_type = -1;

char req_type;

int req_id;

int res_type = ..

int job_id;

20



Create a5 49 20 SE
User

Response

Remove SX AM At SE
User

Response

User List 74 2[AE ZAut SH

Response

T5 Team
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/*
res_type
0:

0x
OH

N
-

oo 02 du
[l
i 4T M2

1: (571)
2:
3

M JN o3

Rl

Job_id2| &% res_typeZt 0
ol 3% ddE jobol idO|H
3 2o 8% 00]L,

*/

char req_type;

int req_id;

int res_type = ..

/*
res_type

083

1: ofo|C|7} o|o| =X
*/

char req_type;

int req_id;

int res_type = ..;

/~k
res_type

083

1: OFO|C|Z7t ZXHSHA| A=
*/

char req_type;

int req_id;

int res_type = 0;

int user_list_len;

char user_list[user_list_len];

/*
21



Create Job

Remove
Job
Change
state to
removing
in first job
Refill Ink

Refill Paper

Add Wait-
Refill Ink

Value

Job 4

Job K|

AR Job HEHE removing
2 ¥y

current_ink_value+=100,
wait_refill_ink_value-=1002

SesiCh (Y2 BW) o
P

12

=it INK_MAX_VALUEE
x1tg @S 1 e

INK_MAX_VALUEZ HZASIC}
current_paper_value+=10,
wait_refill_paper_value-=102

Sesich (B0l BH) 9oy,

ZIt7F  INK_PAPER_VALUEES
Sl =T S e &
INK_PAPER_VALUEEZ HZ3t
C}.

Y3 2[E O7|1E FItetch
wait_refill_ink_value+=value;
arer, A7t
INK_MAX_VALUEE X1t
PeR a U2

INK_ MAX_VALUEZ HHZASICH

T5 Team
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user_liste= user?| Z|AEZR
W0 &, NULLE 7|&E2 =2 Lt
=C}.

ex)

int user_list_len=14;
char
user_list="abcd#0testWOaaaa

",
1

*/

short user_len;

char user[user_len];
int file_size;

char file_buf[file_size];

int job_id;

int value;

22
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Add Wait- £X| 2[E Of7|E F7t2HCL | int value;

Refill Paper | wait_refill_paper_value+=valu

Value e DFOF, A7t

INK_PAPER_VALUEE  Z=1ntgt

8% a us

INK_PAPER_VALUEZ B Zot

Ct.
Reset X 5 O71E =7|3¢ o
Wait-Refill | Ct. wait_refill_ink_value=0;
Paper
Value
Reset 43 S 71§ =7|3t o
Wait-Refill | C}. wait_refill_ink_value=0
Ink Value
Create FME ddotot char *user;
User
Remove FME AfH stk char *user;
User
Wait-Refill | &Xf S 7| HE int wait_refill_ink_value;
Ink&Paper int wait_refill_paper_value;
Value
Current SR AHE "E int current_ink_value;
Ink&Paper int current_paper_value;
Value,
Send Z2IH MEIE UESQIZ | int current_ink value;
Printer et int current_paper_value;
Status to int wait_refill_ink_value;
Network int wait_refill_paper_value;

int jobs_length;
struct JobState
jobs[jobs_length];
/*
struct JobState {
int job_id;
int current_page;
int total_page;
int state;

int user_len;

T5 Team 23



First Job
Informatio
n

Decrease
amount of
Ink&Paper

Change
Current
Page
Remove
First Job

HNEAW Jobl| YEE THH

=
oA e

Ch  3het

NULL

A3t FOE ARA|ZICE
olf &=0|= 1XME ALTAF|

M inke ink_valuePtg A2
AlZICE

30| : current_paper_value
A3 : current_ink_value
R
current_page+=15 &gt
Ch. (Ct2 Ho|X|2 &)
W JobE Queued|M A
7 otct,

T5 Team

Ver. 2.0

char user[user_len];

state
0: I FOILt 7|, Al
th7|E ofofgtet.
If(is%d H M Job()) {
return
== 0
&& wait_refill_paper_value
== 07 2AMFT . A[LEICH
7l;
}
return Cf7|;
1. MM B
*/

Job *state;

wait_refill_ink_value

int ink_value;
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3.2.3 DFD Level 2

3.2.3.1 DFD

3.2.3.1.1 Management Process

Ink & Paper State
Database

—
Job Queue
Wait-Refill Ink&Paper Value
= Currgnt Ink&Faper Value

Jobs Information
Requestto Print
Requestto Cancel Printing

FEPa: Job Queue
Remove Job

P Bt il L Change state to removing in firatfr—————
Requestto Remove User
Requestto List User

Refill Ink
Reiill Paper
H/W Stop Interface
HIW Stop Command S I S0 Inner Add Wait-Refil Ink Value
Management Add Wait-Refill Paper Value
Process

Reset Wait-Refill Paper Value

Get User Info Reset Wait-Refill Ink Value

Get User List
User Database
Requestto Refill Ink Tick
= Requestto Reffl Pape e Fall Auth Response
Print Response
Create User Response
_Renuesttn Refil Ink Commang,Virtual Refil Interface Create User Re&geﬁf;ﬁ:ﬂggse
Requestto Refill Paper Command Remove User
User Database

—_—

3.2.3.1.2 View Process

Send Transformed Data  [View Network Tx
Controller

22

Jobs Information

Data Interface
241

Send Transformed Data

LCD Contraller

Wait-Refill Ink&Paper Value 23

Current Ink&Paper Value

A

Tick

3.2.3.1.3 Printing Process

T5 Team

Ver. 2.0

Ink & Paper State
Database

—_—

Send Printer Status to Network—*

Send Printer Status to LCD—*

25
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3.2.3.2 Process Specification

3.2.3.21

32322

Job Queue

First Job Information

Ink & Paper State

Process 1.1

Reference No
Name

Input

Output

Process

Description

Process 1.2

Reference No

; fPrinUngSCWontrolleﬁP

Ver. 2.0

Job Queue

o

Change Current Page—® Job Queue

Next Page
Trigger 34
v

of Ink&Paper
35

1.1

Inner Management Process

Request to Print, Request to Cancel Printing,
Request to Create User, Request to Remove User,
Request to List User, Jobs Information, Wait-Refill
Ink&Paper Value, Current Ink&Paper Value, H/W
Stop, Get User Info, Get User List, Request to Refill
Ink, Request to Refill Paper, Tick

Create Job, Remove Job, Change state to removing
in first job, Refill Ink, Refill Paper, Add Wait-Refill
Ink Value, Add Wait-Refill Paper Value, Reset Wait-
Refill Paper Value, Reset Wait-Refill Ink Value, Fail
Auth Response, Print Response, Create User
Response, Remove User Response, User List
Response, Create User, Remove User

ZEEe AEE 25t AFEA 2L ASS

XE|ote ZENMA

1.2
T5 Team

Decrease amount of Ink&Pape—————— [k & Paper State
Database

26



32323

32324

32325

32326

Name
Input
Output
Process

Description

Process 1.3

Reference No
Name

Input

Output
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

Ver. 2.0

H/W Stop Interface
H/W Stop Command
H/W Stop

SEEROf Stop HES EEol= QHHOIA

1.3

Virtual Refill Interface

Request to Refill Ink Command, Request to Refill
Paper Command

Request to Refill Ink, Request to Refill Paper
BEXGERE AR 5HS /¥ e AdHE oA

2.1
Data Interface
Jobs Information, Wait-Refill Ink&Paper Value,

Current Ink&Paper Value
Send Transformed Data
215 =2l MEfE 2ot LCDL HERIZ ME

& 4 Q= OO|E HWEIZ 7t33t= QIE{mo|A

2.2
View Network Tx Controller
Send Transformed Data

Send Printer Status to Network

IZ2H MEHE YERKIZR MESHE Z2MA

T5 Team



3.23.27

3.23.28

3.23.29

Reference No
Name

Input

Output
Process

Description

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

2.3
LCD Controller
Send Transformed Data

Send Printer Status to LCD

T2 MEHE LCDE MEYSt=s ZEMA

3.1

Printing Controller

Ver. 2.0

First Job Information, Wait-Refill Ink&Paper Value

Trigger

52
see =3 54X %8
U3 A3 Al BHE Helsict

3.2

Save Print Result
Trigger

Save Print Result

2H oY MYE dots Z2M L

3.3

Job Queue Pop

Trigger

Remove First Job

HEW JobE MHots Z2ML

T5 Team

=92 152 302At7} ZCHO|CL (302Xt Of&
o
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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

34

Next Page

Trigger

Change Current Page

Ver. 2.0

eixEel HOlX|E Chg 2= BEss Z2hL

3.5

Decrease amount of Ink/Paper

Trigger

Decrease amount of Ink&Paper
Ink&Paperg 22 XN2|ote ZTZMA

Input / Output Event | Description Format / Type
H/W Stop 2 X HE 2=
Al 2
Send Transformed | LCDLt HEQIZZ I | int current_ink_value;
Data 2IE SEiE FS3H7] | int current_paper_value;

flet g2l HolH

T5 Team

int wait_refill_ink_value;
int
wait_refill_paper_value;
int jobs_length;
JobState
jobs[jobs_length];
/*
struct JobState {

int job_id;

struct

int current_page;
int total_page;
int state;
int user_len;
29
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char user[user_len];

state

0: 212f SOILt Ci7], Al

28 Cf7|E 2|o|stot
If(is% 21/ Job()) {

return

wait_refill_ink_value
== 0 &&
wait_refill_paper_value
== 07 QAT : A=
o7,
}
return CH7];

1T AN &

*/

3.2.3.4 State Transition Diagram (Printing Controller 3.7)

[Job Ready]
End Job, System Wait. Printing =22 Ml (2H=Y)
Tick [First Job Information Exist ?]
IDLE #  JobReady
4 Tick I
[wait_refill_ink_value =1 Trigger "Next Page”
&& wait_refill_paper_palue = 1]
/
Tic nt Page Exist 7]
Tick |
[wail_refll_ink_value =0 _ Trigger "Jave Print Result’
! [l wiit_refill_paper_value =0]  Trigger "Decreage amount of Ink&Paper”
y . . ! Tick
Trigger "Jolj Queue Pop [INdt Page Exist?
|| Job State == Removing]
Y /
System Wait End Job Prinng |
|

T5 Team 30
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3.24 DFD Level 3
3.24.1 DFD

3.24.1.1 Management Process

Ink & Paper State
Database
I
Wait-Refill Ink&Paper Value
Current Ink&Paper Value

Virtual Refil
Process
114

: Refill Ink
Tk Refill Paper
Add Wait-Refill Ink Value
Add Wait-REflll Paper Value
Reset Wait-Refill Paper Value
Reset WaitrRefill Ink Value

Request to Refill Ink
Requestto Refill Paper

Ink & Paper State
Requestto Print Job Queus Dalapbase
Requestto Cancel Printing

Requestto Create User

Duquncﬂn Bamova Usar

I
Jobs Information

Request to List User

Current Ink&Paper Value

Print Validation

Send Data to Prin Process Job Queue
Lo A&
w GetUser info Dispatch Process Requestto Cancel Printing

Print
Response

Fail Auth
Response

Print Cancellation
Process
113

Remove Job
Change state to removing first job

HW Stop
User

Database

User List Request :|—
Get User Lis

User Creation Request  User Removal Request

User Removal
Process
116

User Creation
Process
115

Create User
Response

User List

Remove User Resionse

Response

Create User ~ Remove User

User
Database

3.2.4.2 Process Specification

3.2.4.2.1 Process 1.1.1

Reference No
Name

Input

Output

1.1.1

Auth & Dispatch Process
Request to Print, Request to Cancel Printing,
Request to Create User, Request to Remove User,
Request to List User, Get User Info

Send Data to Print, Request to Cancel Printing,

T5 Team



32422

32423

32424

Process

Description

Process 1.1.2

Reference No
Name

Input

Output
Process

Description

Process 1.1.3

Reference No
Name

Input

Output
Process

Description

Process 1.1.4

Reference No
Name

Input

Output

Ver. 2.0

User Creation Request, User Removal Request, User
List Request, Fail Auth Response

ALEX}, B[R IF D S HIO|E 7t Ol Z2A|
A2 JHOFEX| AFStE ZERMA

1.1.2

Print Validation Process
Send Data to Print,
Ink&Paper Value

Jobs Information, Current
Create Job, Print Response

M7} JHESHX| MIAStE ZEMAZE Job EE
of ox A HEE 7|2 E Queuel AO[Z 5
O|&0[ALE XpRO| Q2o TRt THE EXYSHX|

AS A2 Create JobS F=HdIX| L=C

1.1.3

Print Cancellation Process

Request to Cancel Printing, H/W Stop

Remove Job, Change state to removing first job
oM FHAE Melske ZZMAZ H/W Stope
HER JobE CHASZ BIH 2l F A0

AW JobQl ZL Change state to removing

0 4o

=4
01 A
first job& I¥X| %2 B2 Remove Jobs Aot

C}.

1.1.4

Virtual Refill Process

Request to Refill Ink, Request to Refill Paper, Wait-
Refill Ink&Paper Value, Current Ink&Paper Value ,
Tick

Refill Ink, Refill Paper, Add Wait-Refill Ink Value,

T5 Team 32
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Add Wait-Refill Paper Value, Reset Wait-Refill Paper
Value, Reset Wait-Refill Ink Value

Process BERI2REH X BHE 2F 2o XY WS
Description TS ZEMA

3.24.2.5 Process 1.1.5

Reference No 1.1.5

Name User Creation Process

Input User Creation Request

Output Create User, Create User Response
Process AL&AL FILE F¥StE ZEMA
Description

3.2.4.2.6 Process 1.1.6

Reference No 1.1.6

Name User Removal Process

Input User Removal Request

Output Remove User, Remove User Response
Process AEX MAHE St Z2MA
Description

3.2.4.2.7 Process 1.1.7

Reference No 1.1.7

Name User Listing Process

Input User List Request

Output User List Response

Process ALEA 28 E MSotes ZEMA
Description

3.24.3 Data Dictionary
T5 Team 33



Input / Output Event

Description

Ver. 2.0

Format Structure

Send Data to Print

Request to Cancel
Printing
User Creation
Request
User Removal
Request

User List Request

MEXE M A

MEXRF B|2E 27

T5 Team

int req_id;
short user_len;
char user[user_len];

int file_size;

char file_buf[file_size];

int job_id;

int req_id;
char *user;
int req_id;
char *user;

int req_id;
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3.25 DFD Level 4

3.25.1 DFD

3.2.5.1.1 Auth & Dispatch Process

User Creation
Dispatcher
1112

User Creation Request=>

pragiset User Removal
o i Dispatcher User Removal Request®
o LT Trigger 1113
Requestto Print T :
Refuestto Cancel Prinfing ~ /auth & Dispatcr{\ i
] beresensansd ;
Requestto Remove User (eoflloages H !
Requestio List User ; 1111 A Tnlggm
’76&tUserlnm T E i E
|4 e List Dispacher |—User ListRequest—*
User 1 ' | 1114
Database | i |
| L Trigger

Send Data to

Print DISpaICNer {-seng pata to Print———+

Request to Cancel Prinfing *

Fail Auth
Dispatcher
144

3.2.5.1.2 Virtual Refill Process

T5 Team
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3.2.5.2 Process Specification

3.25.21

32522

32523

equest fo Refill Ink

Ink & Paper State
Database

Process 1.1.1.1

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.2

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.3

Ver. 2.0

REPaper

Refill Paper
Process
1142

Trigger
y 3 o=~ Trigger-+--

Wait-Refill Ink
Addition Process

L

. Virtual Refill ™,
[ Controller
VR RN

T Trigger

Trigger

Ink Value d
AL SR

Ink & Paper State
Database

Wait-Refll
Paper Value

Paper Process
1146

Reset Wait-Refill Paper Valug

eset Wait-Refill
Ink Process
1147

Reset Wait-Reflll Ink Value

1.1.1.1

Auth & Dispatch Controller
Request to Print, Request to Cancel Printing,
Request to Create User, Request to Remove User,

Request to List User, Get User Info, Tick

Trigger
AFEAL 2Rt 21F HYE sde 2 o= EZ
HE 2dsio LHE Z2MA2 2FS HETH

1.1.1.2

User Creation Dispatcher
Trigger

User Creation Request

AMERE =7t f S HEtoh

—
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32524

32525

32526

32527

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.4

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.5

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.6

Reference No
Name

Input

Output
Process

Description

Process 1.1.1.7

1.1.1.3
User Removal Dispatcher
Trigger

User Removal Request
ALEXL AN R¥S TETH.

1.1.14

User List Dispatcher
Trigger

User List Request

MEX E|lAE 2F¥S TESH

—

1.1.15

Send Data to Print Dispatcher
Trigger

Send Data to Print

oI CIO|HE HEotrt.

—

1.1.1.6
Request to Cancel Printing Dispatcher
Trigger

Request to Cancel Printing

ol FHAE TETCH

T5 Team

Ver. 2.0
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3.25.238

3.25.29

Reference No
Name

Input

Output
Process

Description

Process 1.1.4.1

Reference No
Name

Input

Output
Process

Description

Process 1.1.4.2

Reference No
Name

Input

Output
Process

Description

3.2.5.2.10Process 1.1.4.3

Reference No
Name

Input

Output
Process

Description

Ver. 2.0

1.1.1.7

Fail Auth Dispatcher
Trigger

Fail Auth Response

O MIjE Hsict

1.1.4.1

Virtual Refill Controller

Request to Refill Ink, Request to Refill Paper, Wait-
Refill Ink&Paper Value, Current Ink&Paper Value,
Tick

Trigger

A2l

=S

U2 Nelste Z2NA

1.1.4.2

Refill Paper Process
Trigger

Refill Paper

2x 5HS

WS Nelste Z2NA

1.1.4.3

Refill Ink Process
Trigger

Refill Ink

Y3 FHZ ME|ste Z2MA
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3.2.5.2.11Process 1.1.4.4

Reference No
Name

Input

Output
Process

Description

3.2.5.2.12Process 1.1.4.5

Reference No
Name

Input

Output
Process

Description

3.2.5.2.13Process 1.1.4.6

Reference No
Name

Input

Output
Process

Description

3.2.5.2.14Process 1.1.4.7

Reference No
Name

Input

Output
Process

Description

1.1.4.4

Wait-Refill Ink Addition Process
Trigger

Add Wait-Refill Ink Value

Y3 S 7|8 F7tots Z2MH

1.1.4.5

Wait-Refill Paper Addition Process
Trigger

Add Wait-Refill Paper Value

X S W71 F15te Z2MA

1.1.4.6

Reset Wait-Refill Paper Process
Trigger

Reset Wait-Refill Paper Value

X 3T WrIgs =7 ol Z2M A

1.1.4.7

Reset Wait-Refill Ink Process
Trigger

Reset Wait-Refill Ink Value

g3 Y H7|FE =7|=0ts Z2MA

T5 Team

Ver. 2.0
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3.2.5.3 State Transition Diagram (Auth & Dispatch Controller 1.7.1.7)

h 4

IDLE

Tick [Refuest to Print
|| Request t§ Cancel Printing  Tick [ |GetUserinfo(user) Exist? ]
||Request tp Create User i
|Requesttg Remave User  Trigger "Fail Auth Dispatcher
|| Request to List User]

Recv Request

Tick [ 'GetUserinfoluser).isAdmin? |
i
Trigger "Fail Auth Dispatcher

Tick [ GetUsennfo(user) Exist?  Tick [ GetUserlfo{user) Exist?
&& (Requestfto Create User && Request to Print | Tick[ GetUsefinfo(user) Exist?

||Request to Remove User ) o && Request tp Cancel Printing ]
|| Request fo List User)]  Trigger “Send Data fo Print Dispatcher” i
i

Trigger "Request to ( aﬁcel Printing Dispatcher

——  Admin Cmd Requestto Print Requestto Cancel

Printing
[ [
Tick [R t ' 1
kel equesf piiEh. Tick [ Request to Remove User]  Tick [ Request to List User ]
! !

Trigger "User Creation

Dispa;ch&r Trigger "User Removal Dispatcher™ Trigger "User List Dispatcher

User Creation User Remaval User List

3.2.5.4 State Transition Diagram (Virtual Refill Controller 1.1.4.7)
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h 4
=
=
m

Tick [wait_refill_paper_value <1
|| current_paper_value == PAPER_MAX_VALUE]
/
Trigger "Reset Wait-Refill Paper Process”

Tick [Request to Refill [nk]
/

Trigger " Wait-Refill Ink Additign Process”

Tick [wait_refill_ink_valjie =1 )
(| current_ink_value == INK_MAX_VALUE] Tick[Requestfo Refill Paper]

Trigger “Reset Wait-Refill Ink Process” ! Trigger "Wait-Refill Paper Addition Procgss

=] Refill Ink Refill Paper [~

Tick [wait_refill _ink_value =0 Tick [ wait_refill_paper_value=10

&& current_ink_value = INK_MAX_VALUH ] && current_paper_value < PAPER_MAX_VALUE ]
/ /

Trigger "Refill Ink Process” / Trigger "Refill Paper Process”

Refill Ink Wark Refill Paper Waork

T5 Team 41



Ver. 2.0

3.2.6 Overall DFD

Requestto Refil Paper Command

Requestto Print Packet Wait-Retil InksPaper Value
Requestio Cance! Printng Packet Current ink&Paper Valve.
Create User Packet
Remove User Packe!
Requestio List User Packst

Reauestto Print
Requestto Cancal Printing
Croats Usor

Requesto List User

CurrentInk8Paper Value. H H
@ e

» _.
— o _ eas.s%,l —
9 ease amount)
ot o .,-_..l ‘of Ink8Paper nk & Paper State
T

f
User Croation Request  User Removal Request __ Usef List Request
Getuser s

s
User Lising Process) nd Trans

Croato User  Remove User

I

42
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