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Definition, acronyms, and abbreviations
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3 Structured Analysis
3.1 System Context Diagram

Ver. T1-2015.NPS.SRA-1.2

3.1.1 Basic System Context Diagram

1# System Context Diagram
Print

Command Input
—_—

Cancel

Command Input
——

Add User

Command Input

oy LCD

~
m
=<
w
(@]
>
;0
Q

Show User List
Command Input
—

Refill Ink&Paper
Command Input
—_—

H/W BUTTON Cancel All

Delete User
Command Input
_>

Network
Printer
0

Print

Command Input

3.1.2 Event List

Input / Output Event

Description

Print Command Input

AHERS] E8e ool H|olH

Cancel Command

AHERES AfME Mol OOl H

Command Input

Input
Add User Command | #t2|Ate| F=7tgt 3K 9| H|O|H
Input
Delete User 22| At AHE /X2 HOofE

Show User List 2| At AFEXL MY =& =0l 27F

Command Input ololH

Refill Ink&Paper 22 Xtel SHY A3 X2l HOolH

Command Input

Cancel All Command | H/W BUTTON o FH| Atx 23X 00| H

Input

Display shE| At Ay 2|0 ZElE HEf H A Y
Tl Atgtg EECt

Print AL XSl EHEE 7|0t




3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD
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21 DFD Level 0
Print
Command Input
—_—

Cancel
Command Input
—

Add User
Command Input

KEYBOARD Delete User

Command Input
—_—

Show User List
Command Input
—_—

Refill Ink&Paper

Command Input

Network
Printer

LCD

Print

= Tick

H/W BUTTON | CneelAl o Digital Clock
3.2.1.2 Process Specification
Reference No. 0
Name Network printer
Input Print Command Input,
Cancel Command Input,
Add User Command Input,
Delete User Command Input,
Show User List Command Input,
Refill Ink&Paper Command Input
Cancel All Command Input
Output Display, print
Process Description KEYBOARD 2 &0} Print
Command £ Network Printer
LHOIIM X 2|5H0f == Bhrt
KEYBOARD £ 2fOf2 Cancel
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Command £ Network Printer
LHOll A AM2|5H0f AFA|SHT
KEYBOARD 2 ZOh2 Add User
Command £ Network Printer
LHOIM AM2[5t0 &7F AtEAL
50| F=II3HCH KEYBOARD 2
2H0t2 Delete User Command &
Network Printer LHOIA X 2|5+
517t AR S FO|AM ALK ST
KEYBOARD 2 H0t=2 Show User
List Command & Network Printer
LHoll M M2|5t0f & 7FEl ALE AL
=E2 LCD O EA|BHCE
KEYBOARD 2 202 Refill
Ink&Paper Command & Network
Printer LHOA M2[3tY Ink 2t
Paper £ &7ICE H/W
BUTTON S 2 EHOt2 Cancel All
Command £ Network Printer
LHOllM M2[5tef 2 CH7[E 2|
2= HOIHE L& AMM|BHCt.
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3.2.1.3 Data Dictionary
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Input / Output

Event

Description

Format

Print Command

AHEARSl E&g oo

Command Line String

Input H|O| &

Cancel A8 XEo| AMKg Ol | Command Line String
Command G| Of E

Input

Add User 22| Xtel =7k FX 2| | Command Line String
Command ool

Input

Delete User 22| At AHE 7X 2| | Command Line String
Command ool

Input

Show User List

22| xtel AHgAR A

Command Line String

Command =5 202 2% HolH
Input
Refill Ink&Paper | #2|Xte| £ A2} | Command Line String
Command EX|2| H0o|E
Input
Cancel All H/W BUTTON 2| FX| Command Line String
Command Al @F 00| E
Input
Display shE|Ate] A 2| Terminal CUI
Z2H HEf S AY
T AretE 2o ECt
Print ALALe| EHES File
7| Fotct

3.2.2 DFD Level 1
3.2.2.1 DFD
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3# DFD Level 1 Modify
Print USER INFO &=
Command Input LIST —
—_— S

Load
Cancel

Command Input
—

Add User o <
Cd ~ . 40
Command Input ¢ (N ((\9?“7
— *
/  Command
Delete User

Command Input y Se|e1ctor
>\

Show User List / N

Command Input ~ -’

—

llCommand Pass Display
Cancel

Command Pass Interface
Printer
Sub

Sam=”
37

L ———

Refill Ink&Paper
Command Input
—

Cancel All !
Command Input Tick o
———

Digital Clock |

3.2.2.2 Process Specification

Reference No. 1
Name Command Selector
Input Print Command Input,

Cancel Command Input,

Add User Command Input,
Delete User Command Input,
Show User List Command Input
Refill Ink&Paper Command,

Cancel Al Command Input

Output Trigger

Process Description Print Command Input,

Cancel Command Input,

Add User Command Input,
Delete User Command Input,
Show User List  Command Input
BHOLQL Admin Sub System S 2
MESt Cancel All Command
Input, Refill Ink&Paper Command
Input 2 2FOFQ} Printer Sub

System O 2 HEtSC
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Reference No.

2

Name Admin Sub System
Input Trigger, Load
Output Modify, Display User List

Command, Printer Command

Pass, Cancel Command Pss

Process Description

Print Command Input,

Cancel Command Input, & O}
USER INFO LIST & &dlf #3ts
20l BF2 S Printer Sub
System Of Print Command 2}
Cancel Command & Y $tC},
Add User Command Input, Delete
User Command Input, Show User
List Command Input & g1,
USER INFO LIST 0| A HIO|E{E
HFOF USER INFO LIST Off 27},
A R =RlIZ St Display
Interface 0] Display Command &
HHCE

Reference No.

3

Name Printer Sub System
Input Trigger, Tick
Output Print, Display Command

Process description

Cancel All CommandS T Ztgto}
Print2 T &t
Admin Sub System2=ZFE| Print
Command®t Cancel Command&
Print2 M E3HCt,

oixf ZEIES] HENE Display
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Command&

Interface® ™ EotCt.

= Display

Reference No.

4

Name Display Interface

Input Display command, Display User
List Command

Output Display

Process description

Admin Sub System2ZHE 2
Display User List Command& &
S &7hEl Usere| 2|AEE LCD
Ol Display$tCt.

Printer Sub System2 Z 2 E 22
Display Command& &3l ZZIE
AEfE LCDO| DisplaytCt.

3.2.2.3 Data Dictionary

Input / Output Description Format

Event

Trigger HHEE Lt Command Line String
HHTE

USER INFO LIST CI7hel A A HEQ| | Data Structure List

=5 (UserID, UserName :
int, string)
Load OO|EE =2{=2Ct Data Structure
Modify HIO|HE +7d¢trt Data Structure
Display User List ME 22 /4 integer
Command HOIHE =tHOf
=88 Yo}
Print Command Pass | 217hEl AR XL Command Line String
TZE FHHEE
HHC}
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Xtel &X| 238 | Command Line String

Cancel Command ArE

Pass HMWES HHC}

Display Command L2 HOIHE integer
otHo| =2
ot

3.2.2.4 State Transition Diagram

Of#f DFD Level 1 - State Transition Diagram for Controller 1

Admin
Sub System

Tick[

Add User Command
// Delete User Command

Show User List Command

Refill Ink & Paper Command
Command Selector Print Command

Printer
Sub System

Tick[Cancel All Command]
/ Trigger "Printer Sub System”

3.2.3 DFD Level 2
3.2.3.1 DFD

Cancel Command
1
\\ / Trigger “Admin Sub System”
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4# DFD Level 2
\!
0095V
’———\ (e
7’ \\
/' Admin
' £ ~smmran ~ s A .
Tn S l wVviltinanuvu 1 T” &F
=i 1 Parser I 9%
\ ]
N 2.1 /
\ ’
Sae o’
7}_.
.'nl\?ge/'

3.2.3.2 Process Specification

Print
Command Pass
Cancel

Authorize Command Pass
Check >
2.2 Load
USER INFO
LIST

/\ Display User List Command

Account
Manager
2.3

=

Load

USER INFO
; LIST
Modify
Supplies
Manager
2.4 SUPPLIES
DATA

Modify

Reference No.

2.1

Name Admin Command Parser

Input Trigger

Output Trigger

Process description HAUES 2N Print

Command®t Cancel Command
£ Authorize CheckOf| ™EstCt,
Add User Command, Delete
User Command, Show User List

Command& Account Manager

2 Yottt Refill  Ink
Command2t Refill Paper

CommandE Supplies Manager
2 HEetth

Reference No.

2.2

Name

Authorize Check

Input

Trigger, Load
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Output

Printer Command Pass, Cancel

Command Pass

Process description

Print  Command®?  Cancel
Command& '#0}2t Command
LH2| User Namell USER INFO
LIST Li2| User NameE % H
wsto] SLSHH  Printer Sub

System2 2 FESiCE

Reference No.

2.3

Name Account Manager
Input Trigger, Load
Output Modify, Display command

Process description

Add User Command, Delete
User CommandE &8O} USER
INFO LISTO|l Z=7t S Af|ohct.
Show User List Command& &
Of USER INFO LISTE LCDO

Display Command& T & %o},

Reference No.

2.4

Name Supplies Manager
Input Trigger
Output Modify

Process description

Refill Ink & Paper Command&
2FO} SUPPLIES DATALHQ| Refill
Ink =2 Refill Paperg =33t

Ct.

3.2.3.3 Data Dictionary
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Input / Output Description Format

Event

SUPPLIES DATA SHY X2t Y3 | Data Structure
(refill Ink, refill Paper :
int, int)

3.2.3.4 State Transition Diagram for Controller 2.1

4# DFD Level 2 - State Transition Diagram for Controller 2.1

Authorize Check

Tick[Print Command || Cancel Command]
I //rigger “Authorize Check”

Admin —_— Account
Command Parser — Manager

Tick[

Add User Command ||
Delete User Command ||
Show User List Command]
/ Trigger "Account Manager”
Tick[Refill Ink & Paper Command]

/ Trigger "Supplies Manager” "
Supplies
Manager
6# DFD Level 2
Modify JOB
Add > WAIT LIST
e M eRTer
3.2 e
Setid CONTEXT
Print “‘"" Load
-
Command Pass ,” So
Cancel ,/ . \\
Command Pass Printer \ o8
{ Command 1 WAIT LIST
1 [] rigger
i \ Pa;ier P = PRINTER
Jrgger %. = 3 CONTEXT
\N~ R ‘II
7}/
. 9
"~?§’; JoB
Cancel WAIT LIST
:Illl PRINTER
) CONTEXT

20

3.2.3.6 Process Specification

18



Ver. T1-2015.NPS.SRA-1.2

Reference No.

3.1

Name Printer Command Parser

Input Print Command Pass, Cancel
Command Pass, Trigger

Output Trigger

Process description

Print CommandE Add Job2 =
MESCE  Cancel CommandE
20} Delete Job2 2 T ESICL,
Cancel All Command& Trigger
2 Bt Cancel AIIZ ™ ESICE,

Reference No. 3.2
Name Add Job
Input Trigger
Output Modify

Process description

Print CommandE &S [,
JOB WAIT LISTS| Count 7} %
of Ci7| 2% == 5ECt %
CtH, JOB WAIT LISTO| =S
FItotch AHE d3ep X
of &= AlMSHO  PRINT
CONTEXT2| Calculated Ink2t
Calculated paper0| AAHSHCE

Reference No. 3.3

Name Delete Job

Input Trigger

Output Modify, Status: Canceling

Process description

Cancel CommandE &gfo} Zr

of =% JO[2tE PRINTER
CONTEXTO|| StatusE Canceling
o2 HFTC}

19
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CH71&5Ql 22 JOB WAIT LIST

Reference No. 34

Name Cancel All

Input Trigger

Output Modify, Status: Canceling

Process description

Cancel All CommandE 2ot
JOB WAIT LISTS| &3 % 7|
=0l 25 ARHSHCE
PRINTER CONTEXTO|| StatusZ&

Canceling@ 2 RHZASIC}

o2
TdH=

3.2.3.7 State Transition Diagram for Controller 3.1

4# DFD Level 2 - State Transition Diagram for Controller 3.1

I

Printer
Command Parser

3.2.3.8 DFD

N\

Add Job

Tick[Print Command)]

// / Trigger "Add Job"

—
e

Delete Job

Tick[Cancel Command]
/ Trigger "Delete Job”

Tick[Cancel All Command]

/ Trigger “Cancel All"

Cancel All
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6# DFD Level 2 (Cont)

o Tick
JOB .. (. PRINTER
WAIT LIST ,/ \\ CONTEXT
/7 Printer
[ 5
%‘ I Engine ‘| ‘é
1 Controller l'
\ 3.5
- U4
% ’
-~ -
& & T & LS L@
g Sk S & < "g’\"\& P

JoB

suppLIEs Lo2d
DATA

Empty
Job List

3.6

Status:

Status: Wait

Wait
INTER

PRINTER

PRINTER  Print

Refill
Supplies
3.1

Continue
Job
3.10

Modify

Status:
Refilling

Status:
Printing or Wait
PRINTER

Status:
Printing
PRINTER Print

2 PRINTER

PRI
Display Command CONTEXT Display Command CONTEXT  Display Command CONTEXT  Display Command CONTEXT Display Command_CONTEXT Display Comman@NTEXT

3.2.3.9 Process Specification

Reference No.

3.5

Name Print Engine Controller
Input Load, Tick
Output Trigger

Process description

JOB  WAIT LIST?} PRINTER
CONTEXT2| L|O|HE &foret
2t T2 MAZ MESHCL

Reference No.

3.6

Name Empty Job List
Input Trigger
Output Display Command, Status: Wait

Process description

JOB  WAIT LIST?} PRINTER
CONTEXTE Trigger2 ™ EHgtof
7151 HEfE LCDO| EA|SH
11 PRINTER CONTEXTO|| Status
£ Waite 2 HHZSIC

Reference No.

Name

Cancel

21
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Input

Trigger

Output

Display Command, Status: Wait

Process description

JOB  WAIT LIST?} PRINTER
CONTEXTE Trigger2 T &0t
FA MEIE LCDO| EAlStT
PRINTER CONTEXTO| StatusS
Wait2 HZSHC},

Reference No.

3.8

Name Not Enough Supplies
Input Trigger
Output Display Command, Status: Need

Supplies

Process description

JOB  WAIT LIST?} PRINTER
CONTEXTE Trigger2 ™ EHetof
S0l 27&l= HEHE LCDO|
HA|SIZD PRINTER CONTEXTO
StatusE Need SuppliesZ #H4
StCt.

Reference No. 3.9

Name POP Job List

Input Trigger, POP

Output Display = Command,  Status:

Printing, Print

Process description

JOB  WAIT LIST?t PRINTER
CONTEXTE Trigger2 et
1, JOB WAIT LISTOIA Z|&<
s =8t FHS AET
Ch =38 3¢ MEE LCDO| &
AlSFZ PRINTER  CONTEXTO|

StatusE Printing2 2 HZASICE
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Reference No.

3.10

Name Continue Job
Input Trigger
Output Display =~ Command,  Status:

Printing or Wait, Print

Process description

JOB  WAIT LIST?t PRINTER
CONTEXTE Trigger2 7
1, =830 HYES X|ECt
PRINTER CONTEXTS| StatusZt
Cancelingdt ZCFH,  PRINTER
CONTEXTO| U= current JobOf|
CH ot OrR el E S
PRINTER CONTEXTS| Status=
WaitS 2 HZASC}

=2 oflE A9l needPapert
printed CountZt ZX| QICHH,
=38 Q2 HEHE LCDO| EA|
St PRINTER  CONTEXTS|

StatusE Printing2 2 HZASICE

=2 e E 9| needPapert
printed Count?t ZLCIHH, £
2tz MEHE LCDO| EAISHD
PRINTER CONTEXTS| Status=
Wait2 2 HZ43HC}

Reference No.

3.1

Name

Refill Supplies

Input

Trigger, Load

23
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Output Display = Command,  Status:
Refilling, Modify

Process description JOB  WAIT LIST?} PRINTER
CONTEXTE Trigger2 7
1, 3% 8X[E SUPPLIES

DATAO|A Paper?t 00| Ot
I 102tF, InkZF 00| Ot [j

0,
= E=]
o=

Ink2}

1000 A T 42
PRINTER  CONEXT2|
Paper0i S7tA|ZIC}

=% = SUPPLIES DATAS|
Paper =2 Ink7} 00| oOfL|zt

H ™ T2 MEjE LCDO| &
A8t PRINTER  CONTEXTO]|
StatusS RefillingS 2 HZASICL

CEE= SUPPLIES DATAS| Paper
% InkZt 00|2t™, PRINTER

CONTEXTS| StatusE& Waite =
HZ ot}

3.2.3.10 Data Dictionary

Input / Output Event

Description

Format

JOB WAIT LIST

CHol %Y 2|2E

Data Structure(
JobArray, Count :

Job[5], int)

Data Structure(Job)
(request UserID, need
Ink, need Paper,
printed Count : int,

int, int, int)

PRINTER CONTEXT

=2lg

gM 8=

Data Structure

24
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(status, current Job,
ink, paper, calculated
ink, calculated paper,
current Time : enum,
JOB, int, int, int, int,
time)
Status : Wait | SEf 2 RRINTER CONTEXT L{
HZ oot status
Status : Printing =8 T JH=Z RRINTER CONTEXT L{
HE ot} status
Status : Need ‘ARE BF YE|E | RRINTER CONTEXT LY
Supplies HZ oot status
Status : Refilling 'S T dEH=E RRINTER CONTEXT L{
HZ oot status

3.2.3.11 State Transition Diagram for Controller 3.5

67 DFD Level 2 - State Transition Diagram for Controller 3.5

Empty Job List Cancel

Tick[PRINTER_CONTEXT.Status == Wait&&

JOB_WAIT_LIST.Count == 0] / Jrigger "Cancel”
/ Trigger “Empty Job List” \

I Tick[PRINTER_CONTEXT.Status == Canceling]

POP Job List > _ Printer —_— Not Enough
— Engine Controller — Supplies
Tick[

Tick[
<=0/

(ADMIN SUPPLIES.Ink == 0 && PRINTER_CONTEXT.Ink
ADMIN SUPPLIES.Paper == 0)  && PRINTER CONTEXT.Paper <=01]
PRINTER_CONTEXTStatus == Wait & / / Trigger “Not Enough Supplies

/ Trigger “POP Job List"

Continue Job Refill Supplies

Tick[PRINTER_CONTEXT.Status == Printing]
/ Trigger “Continue Job”

3.2.3.12 DFD

25
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O# DFD Level 2 SRINTER
CONTEXT
\
x(\‘)ge/v
] -
»~ ~\\
Display User List ,, \
Command 1 Display \‘
{ Controller |  Trigger
Display \ 4.1 | ==
Command \\ V2 JoB
— o 7 WAIT LIST
- _—
7
\r/\gger
Sa

USER INFO

LIST

3.2.3.13 Process Specification

Display
Printer
Status

4.2

Display

v

Display
Wait
Job List
43

Display

Display

Display
User List

Reference No.

4.1

Name Display Controller

Input Display Command, Display User
List Command

Output Trigger

Process Description

Display Command 2} Display
User List HEA[S{OF & LCD =

HESHEL.

Reference No.

4.2

Name Display Printer Status
Input Load, Trigger
Output Display

Process Description

Display Command 22 Display
User List Command £

Mk PRINTER

CONTEXT O A H|O|E{S &tOf
Printer Status & LCD O
HA[THCE,

26
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Reference No.

43

Name Display Wait Job List
Input Load,Trigger
Output Display

Process Description

Display Command 22 Display
User List Command &

M JOB WAIT LIST Off A
CIOIH & 2Ot Wait Job List &
LCD Off EA[BHCY,

Reference No.

4.4

Name Display User List
Input Load, Trigger
Output Display

Process Description

Display User List Command &
Mk USER INFO LIST Of| A
IO E 2Ot User List &
LCD Off EA[BHCY,

3.2.3.14 State Transition Diagram for Controller 4.1

O DFD Level 2 - State Transition Diagram for Controller 4.1

!

Display Controller

Display Display
Printer Status Wait Job List

Tick[Display Command || Display User List Command]

// / Trigger “Display Printer Status, Display Wait Job List”

Display
User List

Tick[Display User List Command]
/ Trigger "Display User List"

27
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3.2.4.1 DFD
5# DFD Level 3
USER INFO
LIST
,“‘\g??“v
P Al **
R ~
7/ Account
Trigger Manager ‘l Delete
""" ¥ | Controller 1 M99°, user  JModIY T yser INFO
\ 2.3.1 / 233 LIST
.3. /
\\ 7
=
T
"7‘?9&
by

3.2.4.2 Process Specification

Display User List Command

User List e
234

Reference No.

2.3.1

Name Account Manager Controller

Input Trigger

Output Trigger

Process description User list 28 FHS HE 0}
Hllg Z2MA2 HESHT)

Reference No. 232

Name Add User

Input Trigger

Output Modify

Process description

Add User CommandE 7 Etet
Ot ArEX+ OIO|E{E USER
INFO LISTO| Z=7t9tCt,

28
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Reference No. 233
Name Delete User
Input Trigger
Output Modify

Process description

Delete User CommandS M
2ot AFEA+ H|O|EHE  USER
INFO LISTO|A{ XA tLCt,

Reference No.

2.34

Name Show User List
Input Trigger, Load
Output Display User List Command

Process description

Show User List Command& 7
Sheb D USER INFO LISTS| GO
EHE 20t LCDOl EAISIZ=E
ShC

—

ra
e o

3.2.4.3 State Transition Diagram for Controller 2.3.1

5# DFD Level 3 - State Transition Diagram for Controller 2.3.1
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Tick[Delete User Command]

Delete User
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Tick[Show User List Command]
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5# DFD Level 3 (Cont)

N
_ s\&v
TG Supplies
----- > Manager
5
241 %

3.2.4.5 Process Specification

Refill
Ink
2.4.2

SUPPLIES
DATA

SUPPLIES
DATA

Reference No.

241

Name Supplies Manager
Input Trigger
Output Supply

Process description

Supplies DataE Ink2} Paper®

SR10) 2t ZRNAS A

Ct.
Reference No. 242
Name Refill Ink
Input Supply
Output Modify

Process description

SUPPLIES DATA L =8 InkZ

g 3L

Reference No. 243
Name Refill Paper
Input Supply
Output Modify
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