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1 Introduction

1.1 Purpose
2 2ME Network Printing System (NPS) & 785t 7H4 9| AZ EQ0o] A|AH 9|
O?AF%% Structured Analysis 7|2 At&3to] M3t LIS H 1 QICtH O] EAME S36tod
NPSOi| 228t LTFAIE EZH| BHAHE HeEs| E3dstT Al #3ol ECHE F+& &L
1.2 Scope
1.2.1 Developer Team
Class A Team T5
1.2.2 Restrictions
HWEZ 28 Els ZE AE2 SWZ &8t}
1.3 Definition, acronyms, and abbreviations
SW: Software
HW: Hardware
NPS: Network Printing System
M H : ArZ Rtz ZEIE{o|7| RH&l0] ISt At St mUE MEEHCh
S pelxte TEEo R, Eol)o| BXIEE He, A B AWE 4

ARt @1E 1 NPSE UM 2EE ELHE ALXI7L AFE R TIO|E{H| 02 0f S5 &[0
o

e el MERE B ZEIEC| Xt dEi (8X/YF)E LCD EE HERHIE

Format Structure : Data Format StructureE 2|03
7|22 250 C AEFYUZ R ASH0{ ofeliet 22 WAloZ & ’S‘*EP
ol Al
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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_datalfile_size];
char file_datalfile_size];
}

Cmd Response: Cmd Network Response2| 2fX0O|H &l O|§ 2 MX| RE E%

OFXIE AFSEHCE
1.4 Reference

1.5 Overview

0| 2A0ol= Network Printing System(NPS)2| Data FIow Diagram, State Transition
Diagram, Data Dictionary, Process Specification O| L}EFL} QJC}.

2 Overall Description

2.1 Product Perspective

CHe MIE 2 el HEHS Z2IE AMAE 7t shsteint. LIE! J E

ZHE|Rto M ledg  dtn EZRIEE O o mEtM &3 £= K #glE
F@tct, Jeln Z8E= Atalol MEHE LCD &M E= HESIZE Sstod

LIEILHAI ElCH 3 MEL B2 HWEZ EE3e 8E2 Z5F SW 2! Console 2

Jte3tstod 71520 S5 iR E HQISHE = Bt

S0ot0{ ALSAtet

2.2 Product functions

2.2.1 24

H
MNEX= ZRIEZ OIM QHE 5l1 ZRIEIE Q&ure AJStS &3t}
2.2.2 Xt 22

zoEfs #H) RHAlo| AEIE xl4xoz MIstm, A
o248 ytatatod ot palRte ZEIE(o| RHHS SME 4 Qloh
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E245| £t 0] AIARIS| B LCDE Cygwin ConsoleZ 7+H4&3HE Zo|Ct.

2.3 User characteristics

StAIEAIII BEcZ ZRIEE e 4 Qlrt
ZrE[xtel 22 L= et 0| 0| 7hsstt.

2.4 Constraints
2 E H¥H2 Cygwin2| commandZ &= EICH.

oAt o4irC

AERHE EMatX| ot Tl QI Sg + edct.

2.5 Assumptions and dependencies
AR U2 SR ERE ZEIH 22 Cygwin BHE2 2 CHA BT

E£28 ClO|EHE AISXEEREH TIU(txt)2 AT = BH=Ch (ex, cygwin>userA
doc.txt)

ZrelA 2 HElRERE 2% L A3 S Cygwin HHoZ CHAISHCE. (ex,
cygwin>Admin A4 100 / cygwin>Admin Ink 100)

zr2|Rtof| o|E ALERE SF/AA: ZEIRI2RE ALEXE SF/AM= Cygwin BEo =
CHAIEFCE. (ex, cygwin>Admin Reg UserA / cygwin>Admin Del UserA)

zr2|Rtol offt AFE 8%t &l HE[XMRRE M8X SE/AKNE Cygwin BHo=Z
CH&IBtCH. (ex, cygwin>Admin Show UserList )

: EYE LH8E *itxt UZ XMFECh stLtel ECo| 25 M ECH MY
dmtet Alzto 2 2Bt (ex, 20150912150000.txt)

O my
on g
rjo mo
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3 Structured Analysis

3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Wiew

Interface

3.1.2Event

> Network Printing Systermn
Qutput

List

Ver.1

Input / Output Event

Description

Create User

A2 XHE O|o|E{H0| A0 SEE

Remove User

A-ERIHE ClIOIE{H| O] A0 M Abx[E

List User ClO[E{H|O| A0 = ALERF SEE E0iF
Refill Ink U3 &5
Refill Paper X 3™

Request Printing

AZRI7F Z2IE{of mle MaE

Request to Cancel

AER7E M 5 EX| 2FE ©EE

Printing
Print out A ZUES HAE IIQURE EE24%
H/W Stop ZH M2 SR 2tede BEHE
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3.1.3 The System Context Diagram

Printer Stat:

» Wiew
Interface »  Metwork Printing System
Manage User
Request to printing
hanage Resources Printing Dath
L4 Qutput
3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD
1. State of Printer .
T
2. Cmd Network Response NetworkTh
1. Request to Print
Metwork Rx 2. Reguest to Cancel Printing
3. (Admin) Create/Remove User
4. (Admin) Request to List User 1. State of Printer _| LD
H/W Stop Button

Netwaork Printer
Systern

Save Result—» Qutput Dir

Virtual Refill ;
Interface m{Admin) Request to Refill I':
Ink/Baper ick
Timer
3.2.1.2 Process Specification
3.2.1.21 Process 0
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Name Network Printer System
Input Network Rx, H/W Stop Button, Virtual Refill Interface
Output Network Tx, LCD, Output Dir

Process Description

Network RxE O|&35l04 UserE9| Z2IE, ZRIESXK| 21}
AdminQ| User F7HA|7{ BHES &1 #HA Z2IE 4&(Y2/8X]
ZHE, Job Queue HE)E LCDLt Network Tx2 MESHH Q1M
HME *{2[5+04 Output Dirol| Q14 ZHntE &3

Admin2| &3/ 0| 3 BHS LS.

no

3.2.1.3

Data Dictionary

Input / Output Event

Description

Request to Print

Request to Cancel
printing

Create / Remove User

User 8| S5/ M7+ &EH

Request to List User

SEZ User E9|IistE 2

o2

Stop

H/We| EXIHE 7|5

Request to Refill
Ink/Paper

Tx)

State of Printer(Network | Z2IE{ 4

i
iy
2
It
Z
o
=

S

=
_|
o

Cmd Network Response | @&+ 20 E HERZE MY

State of Printer(LCD)

ZZIEo| dElE ME.(LCD 2 ™)

Save Result ot X%

Tick A2|AE|M O E=f0ich 2
3.214 Data Format Dictionary

Input / Output Event Format Structure
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Request to Print

int req_id;

int req_type = 0;

char user_id[16];

int file_size;

char file_datalfile_size];

Request to Cancel printing

int req_id;
int req_type = 1;
char user_id[16];
int job_id;

Create/Remove User

int req_id;

int req_type = 2 or 3; // 2: Create, 3: Remove
char user_id[16]; // Zt2IX} ID

char target_id[16]; // M-&/AME AFEAFID

Stop

M2f (Interrupt)

Request to Refill Ink/Paper

int type = 0 or 1; // 0: Ink, 1:Paper
intvalue; // & &

State of Printer(Network Tx)

int state_str_length;
char state_str[state_str_length];

Cmd Network Response

int status; // 0: 244, 19| Zf:0ll2

State of Printer(LCD) MeF (7H4 2 2 String YENE Consoledl| & =)
Save Result File &¥EHZ &=
Tick NEL
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3.2.2 DFD Level 1

3.2.21

DFD

MNetwork Rx

Virtual Refill Interface

User
Database

1. Request to printing

2. Request for Cancel Printing
3. (Admin) Crepte/Remove User
4. (Admin) Request to List User

H/W Stop Button

Save Result

: Get User Info Read, Update, Delet Printing Process
1. (Admin) Refill Ink/Paper Get User List
Tick
1..Job Cueue ;
o 2. Ink & Paper State '
1. Create/Remove Job Database !
—RefiHrkPane Tick
-Tick Cmd
Network
Response Read View Process

Create User
Remove User

Queue Size
Remaining Amount User
Database Send Printer Status Send Printer Status
to LCD to Network
T, Job Queue Metwork Tx l
2.Ink & Paper State Interface
Database
Rasponse
3.2.2.2 Process Specification
3.2.2.21 Management Process
Name Management Process
Input Printing / Cancel input , User Create/Remove input, H/W stop
Button,
Ink/Paper REefill input , Job Queue/lnk,Paper State Database, Tick
Output User Database, Job Queue, Ink/Paper State Database
Process Description | Z2IE/ZX| 28, X FIHAMH , Yd3/50| X =2
*elsta, Zhzto| o|o|EH[o| A0 A ™EStod ECT

3.2.2.2.2 Printing Process
Name Printing process
Input Job Queue , Ink / Paper State Database , tick
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Output

Save result

Process Description

txt fileE2 £285t= TEMA.

3.2.2.2.3 View Process
Name View Process
Input Job Queue , Ink / Paper State Database , tick
Output Send Printer State to LCD , Send Printer State to Network
Process Description | LCD 2 Network 2 Z2IE 4% 13/50| HEHE MY &L
3.2.2.3 Data Dictionary
Name Description
Printing request QIME ZAZ 0 AEX HE
Cancel request A Bd 2 F A
User Creation ] EF
User Removal | 4K

User List

Refill Ink/Paper
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3.2.3 DFD Level 2

3.2.3.1 DFD

3.2.3.1.1 Management Process

Ver.1

Job Queue

—

1. Print
2. Cancel Printing
3. Create/Remove User
4. Request to List User

Packet Handler
Interface

HMW Stop Butfon ------=--=mmmomemen

Get User Info
Get User List
User Database

\Virtual Refill Interface—Request to Refil

3.2.3.1.2 View Process

Management
Process

Create Job >

Remove Job obiviend

Send Queue Size

_—

Ink & Paper
State

—

Ink/Paper Refil—————*

Create User
Remove User

Cmd
Network

Response User Database

—

Network Tx

Interface

Cmd
Network Response

Job Cueue

Ink & Paper State

Database

View Process

Send Printer Status to LCD

Team T5
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|
Tick

First Job Data

Job Queue Printing Process »
Save Result
Refilling Condition

Ink & Paper State I I )
Datahase Decrease amount of Update & Removal of First Job Data
Ink & Paper (Pages to print, State Manipulation)

¥
Ink & Paper State Job Crieue

Database

3.2.3.1.3 Printing Process

3.2.3.2 Process Specification
3.2.3.2.1 Management Process

3.2.3.2.1.1 Process - Packet Handler Interface

Name Packet Handler Interface
Input Ethernet Packet
Output Print, Cancel Printing, Create/Remove User, Request to List User

Process Description | Ethernet Packet= B OfA{ 5l Ad
UserEQo| Z2E T REFX| 2%, Admin2| User F7}HA|7{ B,
Admin2| 43/ & OI &7 ¥ 2 Management Processol| T

3.2.3.2.1.2 Process - Management Process

Name Management Process

Input Print, Cancel Printing, Create/Remove User, Request to List User,
Get User Info

Output Create Job, Remove Job, Ink/Paper Refill, Create User, Remove
User, Cmd Network Response
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Process Description

AER 2HEE HotM Z o = Z2MAE 2otM TIo|HE
MEstn 5 s FHe

3.2.3.2.1.3 Process - Virtual Refill Interface

Name Virtual Refill Interface

Input Request to refill Ink/Paper

Output Request to refill

Process Description | ZZIE{ stEQo{0fl Y39t F0|E AIste BES
AZEQo{Moz 75 iEk”ﬁOlEf.

3.2.3.2.1.4 Process - Network Tx Interface

Name Network Tx Interface

Input Cmd Network Response

Output Cmd Network Response

Process Description | AF&AHEE2[X}7} I=248t BHEo| =& ZAutof Cist SES
HEXIE Sall ©&

3.2.3.2.2

View Process

3.2.3.2.2.1 Process - View Process

Name View Process
Input Job Queue, Ink & Paper State Database
Output Send Printer Status to LCD, Send Printer Status to Network

Process Description

Z2IE|o| AEHo} XY Aele £ FRlol XA TAYHZIoR HE
% Mg

3.2.3.2.3

Printing Process

3.2.3.2.3.1 Process - Printing Process

Name

Printing Process

Team T5
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Input

First Job Data, Refilling Condition

Output

Save Result, Decrease amount of Ink & Paper, Update & Removal
of First Job Data ( Pages to print, State Manupulation)

Process Description

™ £ AMStn S™Bo|otd 89
g2 MEE £845t09 £Z20{E Y32t FOJ, Job QueueE
cllo|E gt

3.2.3.3 Data Dictionary
Name Description
Job QIME HAZH AR HE
Ink & Paper 39t Folo| &
User ASAH HE
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3.2.4 DFD Level 3

3.24.1 DFD

3.24.1.1

#{Virtual Refill Interface

(Admin) Request to Refill
Ink/Paper

Packet Handler
Interface

1. Request to Print

2. Requestto Cancel Printing

3. (Admin) Create/Remove User
4. (Admin) Requestto List User

User P
Database  GetUserinfo ./

Cmd Response
(Fail Auth)

Auth &

(Admin) Request to Refill
Ink/Paper

'. Dispatch Process ;

Ver.1

Management Process

Ink & Paper State
Database

Current Ink&FPaper Value

Virtual Refill

Process Theke

Refill/ Refilling Condition

Ink & Paper State

Job Queue Database

Queue Size,
Page, Letter Count

Remaining Amount

/' Printvalidation

~'-\—Send Data to Print— ™3, Procass Creal Job Job Queue
:'.———"Requestto Cancel Printing “"--.___‘__"_,— : P Respor;—_
! {Valid Error)
: v
i Remove Job

Print Cancellation
Process

{Change to "Being Removed™
if printing is performed)

H/W Stop Button

Team T5
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Database

User Removal
Process

User Creation
Process

User Listing Process Cmd

MNetwork
Response
(List)

Response
(Creation)
User Create

Response
(Removal)

User Remove
v

User
Database
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3.241.2 View Process

Job Information
(User Mame,
File Name)

LCD Contraller Refresh Display—>

------- Mekss5str Data Interface Transformed Data

Metwork Tx
Controller

Resource Information
(ink, Paper)

3.24.1.3 Printing Process

Job Queue (first Job}

i
Tick

State of First Job

Job State
Manager

Job Queue iﬁrstJob}F”St L Datapage Print Worker

Change State to Mormal or Waiting=———

[Reﬂlling Conditio

1. Change the Pages to Print

fldEaper Bt 2 Remove FirstJob  Decrease amount of Ink/Paper
Job Queue (first Job) Ink/Paper State
3.24.2 Process Specification
3.24.21 Management Module
3.2.4.2.1.1 Process - Auth & Dispatch Process
Input 1. Get User Info

Packet from Packet Handler Interface

Output Send Data to Print

Request to Cancel Printing

N —
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3. Send User Management Command to each processes

Description BHHES B ALK 215 HEE A, M2 HAst @1&0|
ZEIctH HHo ¥= Z2AMA % ot HYE ™E o)
3.2.4.2.1.2 Process - Print Validation Process
Input 1. Send Data to Print
. Queue Size, Page, Letter Count
3. Remaining Amount
Output 1. Create Job
Cmd Response(Valid Error)
Description Auth & Dispatch Process 2 £E ZEIE & EME 2ot Job
Queue 2| Size%t Ink & Paper State Database 2| Remaining
Amount & EHotM ZHE @.A}or = =S| ot ™ Cmd
Response(Valid Error)& £2, BFE35 Job2 4435104 Job
Queue of F7}t8tct.
3.2.4.2.1.3 Process - Print Cancellation Process
Input Request to Cancel Printing
Output Remove Job
Description Auth & Dispatch Process 28 EH ¥ E MEZ 2 Job Queued|
AE T Sl Job= A A|A|ZICH
3.2.4.2.1.4 Process - User Creation Process
Input User Creation Request
Output Create User, Cmd Network Response
Description ZEXNEREH @ES YoM AEKHE FItEtCE,
3.2.4.2.1.5 Process - User Removal Process
Input User Removal Request
Output Remove User, Cmd Network Response
Description LEXNEREH HES YoM ASXHE ATX| BT
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3.2.4.2.1.6 Process - User Listing Process

Input User List Request, Get Data from User Database
Output Cmd Network Response
Description J—PEIXPE—?'—E'l RYEE YoM HO|EHOIAZRRE AISA S8
Eo{et £=235toiECt.
3.24.22 View Process
3.2.4.2.2.1 Process - Data Interface
Input 1. Job Information
2. Resource Information
3. Tick
Output Transformed Data
Description S 2] HELF XY, FO0|) HEE FUIMZ 2HotetA
&2 2 xlofl A W EE T HloE2 HEtsto] Y BRI2
M&SHEC
3.2.4.2.2.2 Process - LCD Controller
Input Transformed Data
Output Refresh Display
Description M C|o|EE H&eot M gtHE ALlstoiE L
3.2.4.2.2.3 Process - Network Tx Controller
Input Transformed Data
Output Send Packet
Description I Z] CIO|EE &= otA 2R &fEHE LT 412 ALSKIOAH| CHA|
M&siED
3.24.2.3 Printing Process
3.2.4.2.3.1 Process - Job State Manager
Input 1. State of First Job
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2. Refilling Condition

3. Tick
Output Change State to Normal or Waiting
Description Job Queued] 7+H& 20l U= Jobl| 4 EHE Refilling Conditiono|
2k A A EHE CHA| Job Queuell] FHo{M| 2L}
3.2.4.2.3.2 Process - Page Print Worker
Input 1. First Job Data
2. Tick
Output 1. Change the Pages to Print
2. Remove First Job
3. Decrease amount of Ink/Paper
4. Save Text file
Description First Job DataE Text File2 £235t0{F 10, ArS et AHRHTEZ
A e dLAFAFH OIS Jobs HlE 2L
3.24.3 Data Dictionary
Name Description
Request to Refill AAHEBEHH
Request to Print M H
Request to Cancel OIM FA 2F
Create User MEX MM 2 (ZEIX M)
Remove User AR A (BHEIRF H8)
List User MNERFSEEIIRE

Get User Info

CIO|E{H O|AMM 8K HE

Cmd Network
Response

HEXNIE St BFol cHEt 2ot S

Send Data to Print

2IME ClolE

Remaining Amount

Create Job
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Remove Job

Current Ink&Paper
Value

Refill/Refilling ST SQ HEj Al
Condition
Queue Size Job Queue2| |

Page, Letter Count

Job Infomation

Resource Information

Transformed Data

LCD Controller2 7t B0E
Controller2 7= A<0= m{3!

U o o|Ei(7H4

4| O|E4O|LCt.

), Network Tx

State of First Job

Refilling Condition

Change State to AEf TRt
Normal or Waiting
First Job Data M gtof 4= Job2l Ci|O|E

Save to Text File
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3.2.5 State Transition Diagram

Team T5

3.2.5.1

3.2.5.2

STD for Printing Process

hﬂuthenticatinn Failed—|

IDLE | Requestto Prin ]

AUTH

Authentication Complete

Cance| DlSP.l‘:'LTC-H
Load Job From Queue
1. Complete
2. Fail PRINT
3. Cancel
STD for View Process
E ok UPDATE
Tick/Send Data—" aeo)
IDLE
* ;
Hpageest RESPONSE
Send Dat » (NETWORK)
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3.2.5.3

STD for Refill Process

Request to Refill

IDLE

Refilling Complete or

3.2.54

Refill

Reach MAX Condition

STD for User Management Process

IDLE

Complete————

Complete
CREATE
Reguest »
Request |
REMOVE
< Complete
Reguest——————*
LIST
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3.2.6 Overall DFD
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