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Definition, acronyms, and abbreviations

NPS : Network Printer System

H/W — SES 0]

S/W - 2ZEZ|0]

Reference

(@5 2011) Z5$, Windows active directory service HetHES 0|83t
HE®Z =2lg 482 st ¥12|F = An algorithm for network printing

services using active directory ACL name

Overall Description

2.1

2.2

Product Perspective

STZEOfTe 2 JfEE NPS & F7HX2 P&} StLt= AFEdet F012f
#E[E {2t Administrate System 1 £ F YFE St= Printing
System O|LC},

Product functions
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2.3 User characteristics

24 Constraints

2= P2 Cygwine command2 Y= Ch
AHE R EXSHA| fte IS TEE = gith

2.5 Assumptions and dependencies

1S 1 X271 22FCH

=9

EHZ9| 1 &2 10 E0|Ct (enter 2T &)
Z0[2| max & 100 &OJ|LC},

232| max = 3000 =AtO|LC},

CH 7| & EfS| max & 5 7HOICE.

ax U Y4342

FIALZA| SH2 A QTHLY.

3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram
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1# System Context Diagram

USER
Command Network
ADMIN A Printer
0
H/W BUTTON

LCD

Print
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3.1.2 Event List
Input / Output Event | Description Format
Command Input EHO|LO|A AtEX} Command Line String
Balx, SEY O] HE
HAUE LH= L=Ct
Display Zt2|Xte| 2t gl -
melE A % T
Y At g B ELt
Print ALEALS| EHES File
=)
3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD
2# DD Level 0
USER
LCD
Command
ADMIN i Printer
Print
A
H/W BUTTON : o
Digital Clock
3.2.1.2 Process Specification
REF 0
Name Network printer
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Input Command Input, Tick

Output Display, print

Process Description HEQZ ZZE AJAHS F
HAFZ 0|0,

3.2.2 DFD Level 1

3.2.2.1 DFD
37 DD Level 1 Load
USERINFO
LIST p—
Modify
s
AL 929
lz""‘\\ ?6“;\\ Bnd?
/ \ (G
/ v e
y ’, Command \‘ Printer 4
Comman lnput‘ Selector 1 l’a,d Command Pass Interface
v 1 | Som, e
\ ¢ g
\ AV A,
Voo 4 s Printer
Sub
Tick Print
R
Digital Clock
3.2.2.2 Process Specification
REF 1
Name Command Selector
Input Command Input
Output 'Admin’, 'User’ Command Pass,

'Hardware’ Command Pass
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Process Description
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REF 2

Name Admin Sub System

Input 'Admin’ ‘User’, Command Pass,
Load

Output Modify, Display Command,

Printer Command Pass

Process Description

#oxt FE S Aok,
MERe| 21F

=
=
TEAA Y0 YYE BY

REF 3

Name Printer Sub System

Input ‘Hardware’  Command  Pass,
Printer Command Pass, Tick

Output Print

Display Command

Process description

w2 FEE ZEH oM 2
Aot LIES =tH QIE D 0|20
&St

REF 4

Name Display Interface

Input Display command

Output Display

Process description ZE|A| A Z2E A|AEOoR
SE e HEE suo] BAS
Ct.

3.2.2.3 Data Dictionary
Input / Output Description Format

Event
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'Admin’, ‘User’

Command Pass

Admin System
A2 EZ 'Admin/,
‘User HMEE

St

Command Line String

'Hardware’ Command

Pass

Printer System
Aol EE
‘Hardware’ HMHEE

St

Command Line String

USER INFO LIST

QI7tEl AHEAE L2
=22
-

Data Structure

Load HO|HE =2{2Ct Data Structure
Modify HO[HE #7d3trCt. Data Structure
Send CI7hEl ALEALS] Command Line String
ZEE HMEE
HHCE
3.2.3 DFD Level 2
3.2.3.1 DFD
2# DFD Level 2
Printer
Authorize Command Pass
Check &
) pir.
0%V USER INFO
- o LIST
/’— i
/ .\
/ Admin ,
‘Admin’, 'User’ T \I . T D\splayCommanEi
.C.O.T:nind PSS\ Parser | .Tclggfrp Manager :
\ 2.1 ! 23
by / USER INFO
A Y /
pL Modify =L}
]'.
.*7‘?9&
l.‘
Supplies
Manager
SUPPLIES
DATA




3.2.3.2 Process Specification
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REF 2.1

Name Admin Command Parser

Input '‘Admin’, ‘User’ Command Pass

Output Trigger

Process description 2E|xF HAER HUMEE &
M3lo) Yoo mRHAS MY
okt

REF 2.2

Name Authorize Check

Input Trigger, Load

Output Modify, Printer command

Process description A ALEA Q15 =0l 2 &
Bz HWES TEHT}

REF 2.3

Name Account Manager

Input Trigger, Load

Output Modify, Display command

Process description

2e|xt AMEOS 2t AFEXE

AS EelE HESC

REF 2.4

Name Supplies Manager
Input Trigger

Output Modifying Data

Process description

2R HMEO o2t S
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YA} 0| 2|E FHECH
3.2.33 DFD
2# DFD Level 2 (Cont)
JOB
WAIT LIST
1
1%V
- +*
R ~
Printer I, i \
Command Pass Printer “ JOB
A Command , Delete WAIT LIST
{ Parser : Tngger Job —
‘Hardware' Lol o 33 s PRINTER
CommandPass y 31 g CONTEXT
(TR L] \ /7
\N.--J’
]}".
'*;‘?g@r
A JoB
Caiical WAIT LIST
All
34 PRINTER

3.2.3.4 Process Specification

CONTEXT

REF 3.1

Name Printer Command Parser

Input Printer command Pass,
Hardware Command Pass

Output Trigger

Process description 2 HMES 2MSH0] LN
o ZEHAE MU

REF 3.2
Name Add Job
Input Trigger
Output Modify

Process description

LYUU7|Eo| S FIretCh

—

10
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REF 33

Name Delete Job

Input Trigger

Output Modify, Status : Canceling

Process description

AMEXZE SR 2Fst Y0l

=3 59 32 oY Mas

A

H7I SO0 APAISHCE

REF 34

Name Cancel All

Input Trigger

Output Modify, Status : Canceling

Process description

=8 3 HYS IH 2D

3.2.3.5 DFD

11
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6# DD Level 2 (Cont)

PRINTER (
CONTEXT 109%5Y
\ P - & i

to"d v e \\
Modiy Y o\
I Engine i
| Controller HE -
\
popy 30 )
\\ ~ _r - ’ 4
, .
JoB e .9
WAIT LIST ; T X
Digital Clock
SUPPLIES
DATA

3.2.3.6 Process Specification

Display Command
Idle >

3.6

Display Command

v

Print

v

Display Command

F
v

PRINTER
CONTEXT

REF 3.5

Name Print Engine Controller
Input Load, Tick, Pop
Output Trigger, Modify

Process description

REF 36

Name Idle

Input Trigger

Output Display Command

Process description

OtF 2 7|s& oHA| He=rt

ZEE JEE =B

Ct.

Hl

E

Al
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REF 3.7

Name Execute Job

Input Trigger

Output Display Command, Print, Use
Ink&Paper

Process description RFE AUS ZHotoh
g Tdn Z2H JEE @

REF 3.8

Name Refill

Input Trigger, Load

Output Modify, Display = Command,

Refill Ink&Paper

Process description

ZE| o Qg A2FO| F
= 4% ZEHEZE ™Ee

s & ZEH HHE &
H

ra

el

off

3.2.3.7 DFD

13
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24 DFD Level 2 (Cont)

Display
Command
ﬁ

3.2.3.8 Process Specification

Display Command
ﬁ

Load

Display
Printer
Status
4.2

Display

Display
Wait
Job List
43

Display

Display
User List
44

Display

A

REF 4.1

Name Display Main

Input Display Command
Output Display Command, Trigger

Process Description

Display Command & EA|5}i0f

g 3tHeE EFRIELCL

REF 4.2

Name Display Printer Status

Input Load , Display Command

Output Display

Process Description Z2IH HEi HIOJEE Ot
Z2UE HEE 2HO|
HEA|SHCH

REF 4.3

Name Display Wait Job List

14
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Input

Load, Display Command

Output

Display

Process Description

M7 E HolEE &ot
HYUYES = THO| BA|HTY,

REF 44

Name Display User List
Input Trigger, Load
Output Display

Process Description

7 =5 CIO|EHE &ot
7A S5S SHHO| EA[SCL

3.2.3.9 Data Dictionary

Input / Output

Event

Description

Format

SUPPLIES DATA

Data Structure

(refill Ink, refill Paper :

int, int)
JOB WAIT LIST CH7| e 2|AE -
PRINTER CONTEXT Z2H JEf 2 -
POP 2 AE LY Z[49 -
OfO|=&-Z 7H'ACH.
STATUS : Canceling Z2H HENE -
A= Woi# .
Use Ink&Paper Z2Ho A=Al -

Refill Ink&Paper

3.24 DFD Level 3

15
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32411 DFD
3# DFD Level 3
USER INFO
LIST
{
.“'\(39?‘4'
/,’-n.\\ ‘
\
!f Account
Trigger Manager |
winp | I Trigger
I Controller 1 .70 USER INFO
\ 281 [ LIST
\ ’
\N.___,d,
e
‘?‘?\Qﬁf
"A .
Show D\sp\ay_
User List 3
234
USER INFO
LIST

3.2.4.1.1 Process Specification

REF 2.3.1

Name Account Manager Controller

Input Trigger

Output Trigger

Process description ArEA HUMES 2Hop YEH=2
ZENAS MBI

REF 23.2

Name Add User

Input Trigger

Output Modify

Process description A XHE User Info ListOf =7t
oHCt.

16
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REF 2.3.3

Name Delete User

Input Trigger

Output Modify

Process description AH&XHE User Info ListO| A |
HetLt,

REF 234

Name Show User List
Input Trigger, Load
Output Display Command

Process description

User Info ListE 22{2t AMEXt
SEZ StHO| EA|BHCH

32412 DFD
5# DFD Level 3 (Cont)
SUPPLIES
DATA
Trigger Supplies
----- = Controller
SUPPLIES
DATA

3.2.4.1.2 Process Specification

17
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REF 241

Name Supplies Controller
Input Trigger

Output Supply

Process description

Supplies Datag Ink2t Paperz
=&/ Zt Z2MAE Aot

Ct.

REF 242
Name Refill Ink
Input Supply
Output Modify

Process description

Supplies Data L InkE =43t
Ct.

REF 243
Name Refill Paper
Input Supply
Output Modify

Process description

Supplies Data LH Paperg =78
SHCF.

DFD

18
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3# DFD Level 3 (Cont,)

: Tick
JOB s PRINTER
WAIT LIST ’,’ AN CONTEXT
7 Printer
%‘ !' Status :‘4
i Case I
‘o351 )
\\ I,
. < . SN, < <
¢ ¢ g 5 e e ¢
.‘:\{\@0} ,*,'\ngc’ ' ,\{@0’ ' ,\;@0’ *, ,\'\\QQ Y, ,\;\Cbo’
B v v ) 4

WAIT LIST

Empty
Job List

3.5.2

Job
354

Status: Status:

Continue

Not
Enough
Supplies
3.5.6

Refill
Supplies
357

Status: Status: Status: Status:

Wait Printing printing or Wai ﬂ Need Supplies Refilling
e CONIET  Geareh CONIEXI  Beaelb NI Ide  CONTEX de  Cowmdt Refl CoNTEX
3.2.4.1.3 Process Specification
REF 3.5.1
Name Printer Status Case
Input Load, Tick
Output Trigger
Process description oM ZEIEel HEiQr X7
T2 7|ECE ol HE offof
2R Z2F5H0 Y Z=MAE
SETA|ZICE
REF 352
Name Empty Job List
Input Trigger
Output Status : Wait
Idle
Process description =3 [f7|5t= Job List7t H|Of
As 87 H7IdE=Z SOt

19
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REF 353

Name Cancel

Input Trigger

Output Status : Wait
Idle

Process description =832 Yol U= 8%, =
HE IA5tL 7| gEfz S0

REF 3.54

Name Not enough supplies
Input Trigger

Output Status : Need Supplies

Process description

528 2280 g8 ZP, 2
DE 25 YEE Sojnh

REF 355

Name POP Job List
Input Trigger, POP
Output Status : Printing

Execute Job

Process description

Y 7IRAN ARl Tels

AU =82 Tdstct.

- O L=

REF 356

Name Continue Job

Input Trigger

Output Status : Printing or wait

Execute Job

Process description

=
£330 Yol Ys B2, 3
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HE AlSotCh

REF 3.5.7

Name Refill Supplies

Input Trigger

Output Status : Refilling
Refill

Process description &St A9l InkLt Paperg E=
SHCF,

3.2414 DFD

3# DFD Level 3 (Cont) Display Command
\ Print
Printing :
Modify PRINTER
CONTEXT
// \\ “\gq‘j'("'
,/ Execute >
Trigger | Job
...... s
Case A
\\ 371 /’ g Display Command
\ y ‘A -
~ ’

T

PRINTER
CONTEXT

3.2.4.1.4 Process Specification

REF 3.7.1

Name Execute Job Case
Input Trigger

Output Trigger

21
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Process description

Print2]

X|SH

Lo

HZE Triggerg &

SEf

2t0l510] CHSELt

— —

= o

Ct.

REF 3.7.2

Name Printing

Input Trigger

Output Modify, Display Command, Print

Process description

0 S22 fus

REF 3.73

Name Done

Input Trigger
Output Status : Wait,

Display Command

Process description

Y 53 22 3,

CH7| AfEf 2

Ct.
3.2.4.2 Data Dictionary

Input / Output Event | Description Format

Status : Wait ‘oo SEI= RRINTER CONTEXT L{
HE ot} status

Status : Printing =Y T JH= RRINTER CONTEXT L{
HZotrt. status

Status : Need 'ARE £2F HEfE | RRINTER CONTEXT LH

Supplies HZotrt. status

Status : Refilling 'S T HHE RRINTER CONTEXT L{

rE
o
o
n

status

3.2.5 DFD Level 4

3.2.5.1 State Transition Diagram for Controller 3.5.1

22
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8# DFD Level 4 - State Transition Diagram for Controller 3.5.1

Empty Job List Cancel

Tick[Status:Wait&&
Wait Job Count = 0]

/ Trigger "Empty Job List”\\

Tick[Status:CancelSignal]

// / Trigger "Cancel”

— —
POP Job List Printer Status Case Nat Enqugh
PP R— PP R— Supplies
: o Tick[
Tick[Status:Wait && JOB.needink  <PRINTER STATUS.Ink ||

Wait Job Count != 0]

/ Trigger "POP Job List”

needPaper <PRINTER STATUS.Paper]
/ Trigger "POP Job List”

74

Tick[

ADMIN SUPPLIES.Ink != 0 ||
ADMIN SUPPLIES.Paper != 0]
/ Trigger "Continue Job" 28

Continue Job Refill Supplies

Tick[Status:Printing
/ Trigger "Continue Job”

3.2.6 Overall

USERINFD Frinter Command Pass

— il
of
S 22
o Modiff ~mmmre
A v Rl "'
.

’-\ ‘.‘ o

/ L} Trigger < -". ‘Tr-'gger Mol
Y 4 T
‘\ 21 Lf"( 2‘“} o C) ——
Ao .
A ——

y

h

DFD Overall

11\‘395‘

-\ .'.l'
‘ Trigger
3rinter Command Pq 31 ’l el
\ P
e
- .
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