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3 Structured Analysis
3.1 System Context Diagram
3.1.1 Basic System Context Diagram

1# System Context Diagram
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—
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3.2 Data Flow Diagram
3.2.1 DFD level 0
3.2.1.1 DFD
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3.2.1.2 Process Specification

Reference No. 0

Name Network printer
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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 2Ot2 Print
Command € Network Printer
LHOlAM X 2[5t0f == otct. .
KEYBOARD Z &0t Cancel
Command £ Network Printer
LHOIl A AM2|35H0f AFA|SHT,
KEYBOARD & 20F2 Add User
Command £ Network Printer
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=50 F7}et} KEYBOARD 2
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Network Printer LHOJIA X 2|5+
57t AR S EO0|A APA|BHCE
KEYBOARD 2 &0} Show User
List Command & Network Printer
LHOlAM X 2[5H0f 57t AFE AL
=E2 LCD O EA|BHCE
KEYBOARD 2 HFO}2 Refill
Ink&Paper Command & Network
Printer LHOIA X 2[3}0] Ink 2F
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BUTTON 22 &0} Cancel All
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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# DD Level 1 _ Modify
Print USER INFO <
Command Input LIST E’

Cancel
Command Input
—

Add User D "
ted N . 402!
Command Input ¢ N ’((:%%,‘V e
Command Pass
Cancel

Command Pass
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A
Delete User Selector :
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>\ 1 / .7.}’9'99’
Show User List \\ ,’ “rep

Command Input \5__’/
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Refill Ink&Paper
Command Input

|

Cancel All
Command Input Tick o«

Digital Clock | ° o

|

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
MESID Cancel All Command
Input, Refill Ink&Paper Command
Input 2 2Ot} Print Sub

System 22 TSIt
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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,& &0
USER INFO LIST & &dlf #3ts
2ol 22 = Print Sub System O
Print Command 2} Cancel
Command & TE oL}

Add User Command Input, Delete
User Command Input, Show User
List Command Input & g1,
USER INFO LIST 0| A{ HIO|E &
HFOF USER INFO LIST Off 27},
A X =QIZ St Display
Interface 0] Display Command &
HHCEH

Reference No.

3

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

Process description

Cancel All CommandE 7T &HgEtot
Print2 T &t
Admin Sub System2ZFE Print
Command®t Cancel Command&
Print2 T EotCt,
oixf =ZZIEQ| HE|E Display

Command& = Display
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Interface® ™ EotCt.

Reference No.

4

Name Display Interface

Input Display command, Display User
List Command

Output Display

Process description

Admin Sub System2ZHE 22
Display User List CommandE &
o S{7tEl Usere| 2|AEE LCD
Ol Display®tL}.

Printer Sub System2 Z R E 22
Display Command& &3l ZZIE
“EfE LCDO| Display2tLCt.

3.2.2.3 Data Dictionary

Input / Output Description Format

Event

Trigger HMEE L+ Command Line String
HHCE

USER INFO LIST CI7bel AFE A HEQ| | Data Structure List

Pass

== (UserID, UserName :
int, string)

Load HOleE =2{2LCt Data Structure
Modify HO|HE +="gotCt. Data Structure
Display User List HE 22 /84 integer
Command HOIHE 2tHO|

8= FHo
Print Command Pass | 217hEl AR XL Command Line String
Cancel Command ZZE HMES
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Display Command M2 HOoIHE integer
. PR
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FH oLt
3.2.3 DFD Level 2
3.2.3.1 DFD
4# DFD Level 2 Print
Command Pass
. Cancel
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e o* LIST
-~ ~
e’ \\
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Tii I Loimimana 1 GGt Account 3} 5
" 1 Parser b s Manager Load
\ 2.1 4 2.3
A ‘ 4 USER INFO
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Seum=” Modify
"o
".;.g@/-
Supplies
Manager
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DATA

3.2.3.2 Process Specification

Modify

Reference No.

2.1

Name Admin Command Parser

Input Trigger

Output Trigger

Process description HAUHEE  E2XM30 Print

Command®2t Cancel Command
£ Authorize CheckOl| MEHSHCE
Add User

User Command, Show User List

Command, Delete

Command& Account Manager
2 g9 Refil  Ink
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Command®?}  Refill  Paper

CommandE Supplies Manager
2 HEetch

Reference No.

2.2

Name Authorize Check

Input Trigger, Load

Output Printer ~ command,  Cancel
command

Process description

Print  Command®?  Cancel
Command& '#0}2t Command
L] User Namelll USER INFO
LIST Li2| User NameE % H
wst] S YSHH  Print 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 Command& %O} USER
INFO LISTO|l Z=7t S AfE|oict.
Show User List Command& &
Of USER INFO LISTE LCDO

Display Command& T & $HC},

Reference No.

2.4

Name

Supplies Manager

Input

Trigger

15




Ver. T1-2015.NPS.SRA-1.1

Output Modify

Process description Refill Ink & Paper Command&
2FO} SUPPLIES DATALHS| Refill

Ink =2 Refill Paperg +=73st

Cf.
3.2.3.3 Data Dictionary
Input / Output Description Format
Event
SUPPLIES DATA sHE X2t 3% | 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 //wigger “Authorize Check”

Admin — Account
Command Parser e 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
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6# DFD Level 2 _
MOdIf}: JOB
Add = WAIT LIST
Job Modify ———————
3.2 kil PRINTER
PR — CONTEXT
Print A
Command Pass =~ ~a
Cancel ’ S,

Command Passll Printer \‘
1 Command

I

i

“ Parser Tgger
Trigger \ 3.1 /
..... > \ 4
~ ’
N = =
T
":/‘?9@/-
A

3.2.3.6 Process Specification

JOB
WAIT LIST

Status: PRINTER
anceling  CONTEXT

=

Modify JOB

Cancel WAIT LIST

Al
3.4

Status: PRINTER
anceling  coNTEXT

Reference No.

3.1

Name Printer Command Parser

Input Print Command Pass, Cancel
Command Pass, Trigger

Output Trigger

Process description

Print CommandE Add Job2 =
MESICE  Cancel CommandE
20} Delete Job2 2 TEtSHCE,
Cancel All Command& Trigger
2 Bt Cancel AlIZ ™ ESICE,

Reference No. 3.2
Name Add Job
Input Trigger
Output Modify

Process description

Print CommandE &0} JOB
WAIT LISTO| ZYE FI4otCh
AH[E A3t EX|of &2 A

ASEO] PRINT  CONTEXTQ|
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Calculated Ink?} Calculated
paperOf| G4HGHCE,

Reference No. 3.3

Name Delete Job

Input Trigger

Output Modify, Status: Canceling

Process description

Cancel CommandZE &gfo} Zr

Of =3 SO|2tH PRINTER
CONTEXTO|| StatusE Canceling
oz HPsICE
CH71&Q 22 JOB WAIT LIST
Ol A AF&|BHCE

—

Reference No. 34

Name Cancel All

Input Trigger

Output Modify, Status: Canceling

Process description

Cancel All Command& 'Ot
JOB WAIT LISTS| &8 &l 7|
S0 AHYS ZEF  AESHCh
PRINTER CONTEXTO| StatusS

Canceling@ 2 HHZASICE

3.2.3.7 State Transition Diagram for Controller 3.1
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41 DFD Level 2 - State Transition Diagram for Controller 3.1

Add Job

Tick[Print Command]
/ Trigger "Add Job"

74

Printer —
Command Parser —

N\

Tick[Cancel All Command]

Delete Job

Tick[Cancel Command]
/ Trigger "Delete Job”

/ Trigger “Cancel All"
Cancel All
3.2.3.8 DFD
6# DFD Level 2 (Cont) )
. Tick
JOoB ’_!_\ PRINTER
WAIT LIST ,/ \\ CONTEXT
/  Printer
1 s
%‘ 1 Engine ‘| ‘4
v Controller 1
\ 7
\ 3.5 ; /
< < \\'\" - < < X
< < . e . < " < % e
S s S P S o oS o S
d \d QA >
L4 joB POP ¥ suppLies -oad
WAIT LIST DATA

Continue
Job
3.10

Modify

Empty
Job List
3.6

Enough
Supplies
3.8

Supplies
3.1

Job List
3.9

Status:
Refilling

Status: Status:

Wait

Status:
Need Supplies

Status:
Wait Printing Printing or Wait
) PRINTER PRINTER PRINTER  Print PRINTER Print PRINTER PRINTER
Display Command CONTEXT Display Command CONTEXT  Display Command CONTEXT  Display Command CONTEXT Display Command CONTEXT Display Comman@ONTEXT

Status:

3.2.3.9 Process Specification

Reference No. 3.5

Name Print Engine Controller

Input Load, Tick

Output Trigger
Process description JOB WAIT LISTQ} PRINTER
CONTEXTS| HIO|HE @Ot
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7t mRMHAR MUY,

Reference No.

3.6;

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

Process description

JOB  WAIT LIST?t PRINTER
CONTEXTE Trigger2 T &0t
Ci7|&5Ql MEiE LCDO| EAISEH
il PRINTER CONTEXTO]|
StatusS Wait2 2 B ZASHC}

Reference No. 37

Name Cancel

Input Trigger

Output Display Command, Status: Wait

Process description

JOB  WAIT LIST2t PRINTER
CONTEXTE Trigger2 T &0t
FA MEHE LCDO| EAGHD
PRINTER CONTEXTO| StatusS
Wait2 HZSHC},

Reference No.

3.8

Name Nor enough Supplies
Input Trigger
Output Display Command, Status: Need

Supplies

Process description

JOB  WAIT LIST?} PRINTER
CONTEXTE Trigger2 ™ EHetot
S0l 27&l= HEHE LCDO|
HA|SIZD PRINTER CONTEXTO
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StatusS Need SuppliesZ HZ&
=g

Reference No. 3.9

Name POP Job List

Input Trigger, POP

Output Display =~ Command,  Status:

Printing, Print

Process description

JOB  WAIT LIST2F PRINTER
CONTEXTE Trigger2 Tt
1, JOB WAIT LISTOHA X[&¢
AUS =22t FHS AIET
Ch =3 52 HEfE LCDO| &

AlSFZ PRINTER  CONTEXTO|
StatusE Printing2 2 HZASICE

Reference No.

3.10

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

Printing or Wait, Print

Process description

JOB  WAIT LIST2t PRINTER
CONTEXTE Trigger2 et

, sz =S XA

in!
£ ZQ AMEHE LCDO| EA|
8t PRINTER  CONTEXTO]|

StatusE Printing 2 Wait2

= HFoot
Reference No. 3.11
Name Refill Supplies

21
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Input

Trigger, Load

Output

Display Command, Status:
Refilling, Modify

Process description

JOB  WAIT LIST?t PRINTER
CONTEXTE Trigger2 et
1, 43t 8X|E SUPPLIES
DATAOIAN E3{2 YotE T
% SUPPLIES DATAE #7dstCt.
ST 50 HEIE LCDO| EA|
Sl PRINTER  CONTEXTO]|
StatusE Refilling2 2 HZASHCL

3.2.3.10 Data Dictionary

Input / Output Event

Description

Format

JOB WAIT LIST

CH7| =t 2|AE

Data Structure(
JobArray, Count :

Job[5], int)

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

int, int, int)

PRINTER CONTEXT

ZEIE JM 2

Data Structure
(status, current Job,
ink, paper, calculated
ink, calculated paper,
current Time : enum,
JOB, int, int, int, int,

time)

Status : Wait CHo|" &tEf= RRINTER CONTEXT L{
H A5} status

Status : Printing =Y 3 JH= RRINTER CONTEXT L
H Aot} status
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Status : Need 'ARE EF MEH2 | RRINTER CONTEXT W
Supplies HZ ot status
Status : Refilling 'S T dEH=E RRINTER CONTEXT Lf
HZ oot status
3.2.3.11 State Transition Diagram for Controller 3.5
6# DFD Level 2 - State Transition Diagram for Controller 3.5
Empty Job List Cancel

tatus == Wait&&L

Tick[PRINTER _CONTEXT.Sf

Tick[PRINTER_CONTEXTStatus == Canceling]
JOB_WAIT | ) Jrigger "Cancel”
/ Trigger “ \ /
POP Job List ’ Printer — Not Enough
— Engine Controller — Supplies
Tick[PRINTER_CONTEXT.Status == Wait && Tick[

JOB_WAIT_LIST.Count = 0] JOB.needink  >PRINTER_CONTEXT.Ink ||
/ Trigger "POP Job List” JOB.needPaper >PRINTER_CONTEXT.Paper]
/ \ / Trigger "Not Enough Supplies”

(ADMIN SUPPLIES.Ink != 0 ||
. ADMIN SUPPLIES Paper != 0)] X .
Continue Job / Trigger "Refill Supplies” Refill Supplies

/ Trigger “Continue Job”

3.2.3.12 DFD

O# DFD Level 2 —
CONTEXT Display Display
Printer $
Status
< 4.2
1(\92?'/'
- -
l," ‘\\\
Display User List \
Command ] Display 1\ Displ
play )
> : Controller } Trigger Wait DIEPEY <
Display X 4l i Job List
Command \\ ,’ JOB 4.3
—_— N s WAIT LIST
L S
7)_/.
\gg\e,
A
Display Display
User List >
USER INFO
LIST ?

3.2.3.13 Process Specification
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Reference No.

4.1

Name Display Controller

Input Display Command, Display User
List Command

Output Trigger

Process Description

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

=Lt

Reference No.

4.2

Name Display Printer Status
Input Load, Trigger
Output Display

Process Description

Display Command & HE&1
PRINTER CONTEXT Of| A
CIO|E{E Ot Printer Status &
LCD Off EA|tCE.

Reference No.

43

Name Display Wait Job List
Input Load,Trigger
Output Display

Process Description

Display Command & HE&1
JOB WAIT LIST O Al C|O|E{E
2+OF Wait Job List & LCD Of
HA|HCE

Reference No.

4.4

Name Display User List
Input Load, Trigger
Output Display

24
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Process Description Display User List Command £

Mtk USER INFO LIST Of| A
CIO|HE 2Ot User List &
LCD Off EA|BtCE,

3.2.3.14 State Transition Diagram for Controller 4.1

O# DFD Level 2 - State Transition Diagram for Controller 4.1

Display
Printer Status

Tick[Display Command]

// / Trigger "Display Printer Status”

— Display
— Wait Job List

Display Controller

Tick[Display Command]

\ / Trigger "Display Wait Job List”

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

Display
User List

3.24 DFD Level 3

G# DFD Level 3
USER INFO
LIST
1"\9?3" o
. .*
'
U4 \\
" Account \‘
Tigger | Manager ) Delete
St o Trigger
\ Controller I ..730) User USER INFO
\\ 2.3.1 ,’ 2.33 LIST
\~.. w ”/
T
":fgger
..-.A
Show Display User List Command
User List -
USER INFO
LIST 17
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Reference No.

2.3.1

Name Account Manager Controller
Input Trigger
Output Trigger

Process description

Reference No. 232
Name Add User
Input Trigger
Output Modify

Process description

Add User CommandS &gt
Ot AHEX} H[O|HE User INFO
LISTO|| Z=7}otCt,

Reference No. 233
Name Delete User
Input Trigger
Output Modify

Process description

Delete User CommandS M
2ot AREAt 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 CommandS M
St USER INFO LIST

26
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o| HO|HE &ot LCDOof
HA[SIEE HETIC

—

3.2.4.3 State Transition Diagram for Controller 2.3.1

5#t DFD Level 3 - State Transition Diagram for Controller 2.3.1

I

Add User

Tick[Add User Command]

Account Manager
Controller

//gger “Add User”
e

—

Delete User

Tick[Delete User Command]

N

Tick[Show User Command]

/ Trigger "Show User List”

3.244 DFD

Show User List

/ Trigger “Delete User”

G# DFD Level 3 (Cont)

5\%

Supplies

Trigger
LR & Manager

2.4.1 R

3.2.4.5 Process Specification

Refill
Ink
2.4.2

Refill
Paper
243

SUPPLIES
DATA

SUPPLIES
DATA

Reference No.

2.4.1

Name

Supplies Manager

27
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Input

Trigger

Output

Supply

Process description

Supplies Datag® Ink2t Paperz
=&/ Zt Z2MAE Aot

Ct.

Reference No.

24.2

Name

Refill Ink

Input

Supply

Output

Modify

Process description

SUPPLIES DATA U =X& |Ink&

= Tttt

Reference No.

243

Name

Refill Paper

Input

Supply

Output

Modify

Process description

SUPPLIES

=1
=

DATA

ST

L

PaperZ¥

3.2.5 Overall

USER INFO

Print Command Pass
ancel Command Pa

o o DFD Overa I I
i i T —
ki ki o* v
S i PN, e
Vd it & %" Trigger (e ——
4 Trigger > TSER NP
- " 231 Lwaset ust
print 2.1 | A .
Command Input 7 -t u Jli0ge
AY ,’ 996, T Display User
Cancel S’ "2, @ List Command
command Input USER N7
& o* ) el
Add User /\‘@9'; 0¥ v . Display
Command Input 4 '
,p ‘-..\ Modi o Display Command.d sy, \w:‘?f;v
Delete Uglr 1 DatA 1
Commagd Input i & ( 21 .Tvlggef
» = .
) ) i 1 . . —
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