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Definition, acronyms, and abbreviations

NPS:Network Printer System

SW:Software

HW:Hardware

Reference

Overview
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Structured Analysis

3.1  System Context Diagram
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3.1.1 Basic System Context Diagram

312

H/W Button

Network
Printer
System
Control

Order LCD
Event List
Input/Output Event Description
Stop Input X Tl S eI E SXeHH
Print Input QIME QHFDCt
User Join Input MZ2 ArEXE SE3iCt
User Delete Input EH ANEXE ALEX E20|M APK|SHCH
Show Users Input S SEL| 0 BE AIEXE =QlsiCt
Paper Refill Input 22X 2 =H™slc}
Ink Refill Input AIE FHC}
Print oS QIASHO] text LA 2 X FHotCt
Display LCD%} 30| Lj8S Zaioict
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3.1.3 The System Context Diagram

Text File

Network
Printer
System
Control

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.21.1 DFD
Stop Button 5
:D'D"Pnpu?
Print Order p"fﬂtjnpur Text Fil
Network ext riie
Paper Paper Refill Input Printer
Refill Order System
" \d
ink W Control
Refill Order . 0
Ug,e,ﬂ LCD
User
Join Order I
o | Tick
Delete Ordar I
<howr Usere Digital Clock
Crder
3.2.1.2 Process Specification
Reference No. 0
Name Network Printer System Control

Stop Input, Print Input, Paper Refill Input, Ink Refill

Input Input, User Join Input, User Delete Input, Show Users
Input
Output Print, Display
Description HEQA ZZIEO QI T Z A AO|CE Stop HEO|A
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SO|E File2] 2IME &
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3.2.1.3 Data Dictionary

Input/Output Description Format
Event
Stop Input Hxf Tl FQ QA E FX|eH | Integer
ct.
Print Input OIZ|E HsICt Integer, Text File
User Join Input | M 22 AIEXIE SE3ICH Integer, Structure
User Delete | EH AI2XIE AIX 220|A | Integer, String
Input APH|oHCH
Show Users | X SEEMUEs ZE AKX | Integer
Input £ solgict
Paper Refill | X|E =7H it Integer
Input
Ink Refill Input A3 E =HsiCt Integer
Print oS OlA5H0] text WUZ X | Text File
KBhLL
Display LCD3HO| LS ==L} Structure
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3.2.2 DFD Level 1

3.221 DFD

S
] in, o0

Prj
ot Inpyy
Paper Refill Input
—aperRefill Input

Stop Signal

Print &
LCD
Control

Input

Detection _—
File & Refill &
Manage Data

Digital Clock

3.2.2.2 Process Specification

Reference No. 1
Name Input Detection
Stop Input, Print Input, Paper Refill Input, Ink Refill
Input Input, User Join Input, User Delete Input, Show Users
Input
Output Input Data
Description 77X|9| InputEZ2EEH 22 HO|EE8 Z& Print &
LCD Control2 YHZ=C}.
Reference No. 2
Name Print & LCD Control
Input Input Data
Output Print, Display
Input Detection@ 2 2 2H0t2 [|0|E{E 0|85}
NPSO| AFSXI7F QKT XS SusICh HUS
Description ) ]
S50 Text File2 Printdt AL MEE LCD $HHO|
Display $tC}.
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3.2.2.3 Data Dictionary
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Input/Output Description Format
Event
Stop Signal Stop HEO| =2{A InputO] & | Integer

ojgts I LM e|= Signal
File & Refill & | Print A, Refill @8, AIEX} Text File, String, Integer,
Manage Data Manage 2%0| S0{2tS W 2zt | Structure

230 mE& Data

3.2.3 DFD Level 2

3.231 DFD

Stop
Interface

Stop Input
Stop Command

Stop

! Input Stop Signal
Detection
Print Input Print 18
Interface
Text Fije
Paper Print —
Paper Refill Input Refill Input Save ;
Interface Detepction —» Print Data
19 - o
Ink Refill Inputy” Ink Refill
Interface
14 Refill -
Input Save )
User Join Input Join Detection Refill Data
Interface 1.10 -
15
User Delete Input Hser
ser Delete Inpu Delete User ID to D User
Interf elete — .
e \. o ‘PPL:F Save Manage
etection Data
h d
Show Users Input uggz Show Users Comman 1.1
Interface
1.7
oL ye)
o, W e Print )
7 (6Y Ung | f Print
ey e? nterface
2.2
Print Data Read
- — Control
e o
Refill Data

Manage
Data

Tick
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3.2.3.2 Process Specification

Reference No.

11
Name Stop Interface
Input Stop Input
Output Stop Command
Description olaf SX HHS QlABI0] Stop CommandE LY E LY

= 2IHH oA

Reference No.

1.2
Name Print Interface
Input Print Input
Output Text File
- zf 2F FHS AASHH ALEXAIE ELE Text File
Description

2 Print Input Detection0f] EL{F= QIEHHO|A

Reference No.

13
Name Paper Refill Interface
Input Paper Refill Input
Output Refill Paper Amount
X s YHES A0 AMEXE EWE SHY
Description X &Z Refill Input Detectiont| ELjF= ©9IE O]
Ea
Reference No. 14
Name Ink Refill Interface
Input Ink Refill Input
Output Refill Ink Amount
Y3 W TS AMSI ALBAE EUE SHY
Description A7 AS

T =

=
Refill Input Detection0f| & L{ZF= QIE{H| 0|

A

Reference No.

1.5
Name User Join Interface
Input User Join Input

Class A Team 3 12
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Output New User Data
ME2 ALBX 58 YHS QA Z2|X7F 2LHE
Description SEY AEXe| MEE Manage User Input Detection

of EWfiF= SIHH O]~

Reference No.

16

User Delete Interface

Name
Input User Delete Input
Output User ID to Delete
ALEXRE AN BEE 2AMBt ZE2|R7F AHBH|E 2/
Description Mot A2 XtQ| IDE Manage User Input Detection0f|

2LlfF= 2HHO0[A

Reference No.

17

Show Users Interface

Name
Input Show Users Input
Output Show Users Command
AEX =5 2ol HHS 214510 Show Users
Description Command& Manage User Input Detection0f| & LjZ

= QIEEo[A

—

Reference No.

18

Name Stop Input Detection
Input Stop Command
Output Stop Signal
o Stop CommandZ 2t0tA{ Stop Signal2 HzHsI0 O
Description

O|E{E Main Control2 ElUjs TZMA

Reference No. 19
Name Print Input Detection
Input Text File
Output Save
AL XL Q1257 | 2 QBT Text FileS 2HOLA Print
Description LA} Y HEHSH0 Print DataOf| X Z&St= T2 A

A
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Reference No.

1.10

Refill Input Detection

Name
Input Refill Paper Amount, Refill Ink Amount
Output Save
BE|R7F SHE7|2 ¥ 8K, Y30 A4S o
Description M Refill @1} gy HESO Refill Datadf| X Z&st=
T2 MA
Reference No. 111

User Input Detection

Name
New User Data, User ID to Delete, Show Users
Input
Command
Output Save
HE|X7 SESH|IE FT MEZ AFEAIS| O]
. £ &0, MHSH7|2 28T AFEXIC| IDE 2 T
Description N n
AMNEX =5 =0l RFS 2otM ZF @F 0t o Het

5t0] Manage Data0Of| XMZdst= TR A A

Reference No. 21
Name Main Control
Input Stop Signal, Read
Output Print Command, LCD Command
= NPS Z23o| sirjoz FHHZ HYHZ XE|
A FHSl= =ML FBHE QFS MEXIE S5
g0 e AFEAIZE BHEX| User Listo M 201810 &
EE ALEXIE otLEtH FHE Y o+ b=
LCD otHO| YES X1 SEE AFEA0|H 7%t
T A o] ACHH HHZS HAHTILE. Stop
Description Signal0o| E0{2™ Print Q1 MEj0 MX| FHZ F=
%%ﬂh olafet

of ™X| A|ZIC} Print DataOf|A{ Print

Text Fileg2 40{Qf QI
Ol melo] QUCtH 1 A|-.9.x|-o| Qe O|)\H 7| o

—

of 22|21 o7 JEfof A= AREX7E 5EO|2HH °._|
o 28 XHE -|-|_._o|-Of| LCD =tHO| EA|SHCt. I

AMBlistT| ™, Paper Ink AmountOf| A IZ1|O|E-|
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efolet HReh YAt X Fo| M ZEH70 U
5 =)
2=S LCD 20| mAIBC ok 7ot mAO| &

o=
U} Refile T4l &g glojet 83 Fof LCD 3
|

Reference No.

Name Print Interface
Input Print Command
Output Print
o Print CommandZ EHO} Sl|E mAS QI2ist= QIE |
Description
o|A
Reference No. 23

Name LCD Interface
Input LCD Command
Output Display
Description LCD CommandE &0} siF HIO|HE 20| 2=
Ol E{ T 0] A
3.2.3.3 Data Dictionary
Input/Output Description Format
Event
Read Data Storedf| MZEOf A= G | i  GlO[E0| et
O|E{E 2i01& FormatO| C}Fat
Save Data StoreOf G|O|Ef X%t Sl ct H|O| E{ o it

FormatO| Ctet

Stop Command | $x QM &0 = FX| @8 | Integer

Text File AFE X7t Print 317|2 ™S Text File
Text File

Refill Paper | &t2|X}7t Refill St7|2 Q Ht Integer

Amount X9 &

Class A Team 3
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Refill Ink | 22| X}7t Refill 5F7|2 Q&S Integer

Amount QAo &

New User Data | Z2|X}7} M2 SE& UserQ| Structure
| Of &

User ID to | B2|XI7F AFR2X 2EE20|AM AMH | String

Delete S5t7|2 273t AFEAS| ID

Show User | N AI2X 22 =0 HH Integer

Command

Print Data AFEXIZF Print 7|2 2 "3t Text File, Integer
Text File, Print 28 H&o| NZ
a

Refill Data 2| X}7F Refill 87|12 3 43 Integer

QF 8X|9 &, Refill @ HHO|

Mg

Manage Data MZ SE% AF2X9| O0|E 2t | Structure, String, Integer
Join &, 7|& ArEAL S E0|A
AR AR RO IDQ} Delete H
3, AFRX} 22 20l Hzo| X
PSEN

User List E NPSE AIE3t= 2= AFEFO| | Structure
He 220 HEA

Paper Ink | ®1X) Z2IEQ| X2t A3 AEN | Integer

Amount o M&EA

Print Command | Print Interfaced]| *|ZX o= H | Text File
Lj= ol T} me

LCD Command | LCD Interface0f XZHS= & | Structure

L= Y Ho[H
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3.2.4 DFD Level 3
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3.24.1 DFD
(e
- a0
User List . t(_om“‘
J}o _— Q(\(\
L.
(9,76/ Read . ge‘ ‘/,-'
e e {(c
- - Pt DC
” ~ L O”}/h
o 4 N Read g
Pint  _Read [ System  \
o | Co)r/1troller =, Curent
\ 211 / Command
1) . . 7
_ 22 \ Sae E £y
Refil / \ 2 %
X N S TP
Q‘e"b D/:‘\\. \\‘\
Sab/e\_\-\\
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—
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3.2.4.2 Process Specification

LCD Command

Reference No.

211

Name

System Controller

Input

Stop Signal, Read

Output

Trigger, Enable, Save, LCD

Command

Description

Zt inputo] [HE +HS

g =¥ HMoist=
Controller. User ListOf| A| AF2AF ™
N 222 glojol B 2y
20| YEt ALEXFQIX], 22X}

[

Controller. 0] I

me
=
>
oo
al
ro
Ral

B2 ROIX| BHolo] 27}t S

X 2 AHAt

Command& ELj 28

THO| FEA[SHC}. D XpAO]

FE I Xa s or &

HIO|E{E Current Order0|| X 7Ztst
c}.

24
o
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Reference No.

212

Name Print System
Input Trigger, Read
Output Print Command, LCD Command
Current Order0j|A| HO|E{E 9
Description QF Print, Stop HHZ o= =
Z2MA.
Reference No. 213
Name Admin System
Input Enable, Read
Output Disable, LCD Command
HE|XE0] SuE & Q= EHYS
St= T2 M AZ Current Order0f|
M HIO|EHE 9{0{et User Join,
Description U.ser Deleté, Show Users, Paper
Refill, Ink Refill HHE +dlsl= =
ML 2F g2 AYES +dst
™ LCD 3t3HO| siE 2ol Ant
2 HEA|BIC}
3.2.4.3 Data Dictionary
Input/Output Description Format
Event
Current X2 o & HHut H 0| | Integer, (Structure, String,
Command o] MEA Integer)

Class A Team 3

18



3.2.5 DFD Level 4
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3.251 DFD
- » Print Command
Paper Ink ik
Amount ‘ LCD Command
e 7
o
Read A L
-, //
g ~ ot LCD Command
/ N g
Print Calculated / Print Vo
Trigger Data e~
------------ Calculator 1 Controller l-
2.1.2.1 21220 Lo
\ FAEEEEE LCD Command
~ P
—_— Disable
Read *99@\\
N LCD Command
Current
Command
Tick LCD Command
——
Current 4 =
Command 7 Refil o
5 Paper Ink
Controller e Amount
N A 2 gger
~ .-f::\, 1\;\%:: LCD Command
_Enable Pl o comms
) Calculator Tang s o
Disable ___ .
- W
“ o< save % User List
/ Manage
Read User  \ Trigger
\ Controller I 777
Paper Ink User List N \2'1'3'3 ,/ LCD Command
Amount -[.-\—\ 7;,@\__\
CDC‘&L)‘&\ Ger - LCD Command
’hgn&‘~$
3.2.5.2 Process Specification
Reference No. 2121
Name Print Calculator
Input Read, Trigger
Output Calculated Data
Current Commandj| Ao S| =3
Sop & HHS Ao A5
Description M HO|HE ASA At o HE
FE= TEMA HXf Z2IE7|Q
SEN OHZl & =, Oh7] =9,

Class A Team 3

19



Ver. DS-2015SE-NPS-SRS-2.0

Paper Ink Refillof| A &HX| ZHOH

&
A ar g3 LS Ao 2l
Tt oA Soi2 mteo 2R
¢ X 1f Y3 &= AlLketct
Lok IOl f=eh QX H
Atetth ?12| HIOIHE 2822

Reference No.

2122
Name Print Controller
Input Calculated Data
Output Enable, Trigger
Print Calculator2 2 E gtot2 [ 0|
Description

ElEg Sot0) MY =7

=
| - o
= S

Reference No.

2123
Name Print
Input Trigger
Output Print Command, LCD Command
oS MZ2 Text File2 Print &}
O, Hx el Z SEfS| oo
Description
o Qlaff THHENE LCD 2FEHO|
HEA|SHCL
Reference No. 2124
Name Stop
Input Trigger
Output LCD Command
x| Yol Sof e 0 Hxj 9
Description A =O|E =S =X|stn =X
E|USS LCD 3EHO| EA|SHCL

Reference No.

2125

Class A Team 3
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Name Wait
Input Enable
Output LCD Command
ojol el Sl AP%XM A0 A
Description OH7| MEHE T2 AL XS
IDE LCD saP'jdoﬂ HA|DHC}

Reference No.

2126
Name Error
Input Trigger
Output LCD Command
th7] MENS R0 WX RapALL
QI3 7t 2IHSTH AEfO| ALY, HA
Description s SO elsvt gter A 8
H2 22 I LCD 33| &
= HA|DHT}
Reference No. 2131
Name Admin Calculator
Input Enable, Read
Output Calculated Refill Data, Calculated
Manage Data
Current Commandj M X =H
Sfop & HHE 10| AT
M OOIHE YA AL H HE
SlF= T2 M[A. Paper Ink
AmountOf|A S| X 1t 43
Description AS 20| 2Ct User ListE 2{0{2Qt

oM SEEO Y= AHEA FFS
THECL ?12| HO|EE

= 5=
{¥o=z
S012 Y 27 Refill
Controller?t Manage User
Controller2 T EHSHCE

Reference No.

2132

Name

Refill Controller

Class A Team 3
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Input Calculated Refill Data
Output Trigger
Admin Calculator2 8 BOI2 h
Description O|HE &30 dd =10 S
= HeS Tt}
Reference No. 2133
Name Manage User Controller
Input Calculated Manage Data
Output Trigger
Admin Calculator2 £ 5 BHOI2 [
Description O|HE &30 4 =0 S
L molg Ty,
Reference No. 2134
Name Paper Refill
Input Trigger
Output LCD Command, Save
X 5% 2¥0| sois I 5
Description & ZADt ghS LCD SHEH| BEA|
S}, Paper Ink Amount0f| MZ2&
W= MYk

Reference No. 2135
Name Ink Refill
Input Trigger
Output LCD Command, Save
Y3 W Y0 SR M =
- H E 21t g2 LCD 30| EA|
Description N
Sk, Paper Ink Amountd|| M=Z2

W= Mttt

Reference No. 2.1.3.6
Name Join
Input Trigger

Class A Team 3
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Output LCD Command, Save
MZ2 AF8A S8 2%F0| S0i12t
- = M =& AEXte] ID7F =X
Description N . N
SHX| Y=CHH User ListOff Z=7t3t
1 LCD 3tHO| HEA|BICE
Reference No. 2137
Name Delete
Input Trigger
Output LCD Command, Save
SEE AFA M 2F0| S0
- = 0 AHE ALEXte| IDIF EXY
Description N . L
SFCHM User ListOf A AtX[3 = Al
2 MYt LCD SHHO| EA[SIC}

Reference No. 2138
Name Show
Input Trigger
Output LCD Command
SEE ALA =l F0| S0
Description g M AKX BEEE LCD gIH
Of EA|THCE.
3.2.5.3 Data Dictionary
Input/Output Description Format
Event
Calculated Refill | &=Fg 8X|, d390| 4} HH Integer, Structure
Data o MZEA
Calculated MEZ SEE AKXl HHE, A Integer, (Structure, String,
Manage Data Mg AFEXQ| ID, ®A| AP X} List)
S=3 Yo M2

Class A Team 3

23



Ver. DS-2015SE-NPS-SRS-2.0

3.2.6 State Transition Diagram (System Controller)

l Enable ‘Admin System’

Admin System

Tick[Uoined]
/Disable ‘Admin System’,
Trigger 'LCD Command’

Tick[Joined&&command==(P||S)]
/ Disable ‘Admin System/, Trigge
‘Print System’

Tick[Joined&&(Id_Flag==0)
&8tcommand==(P_R||l_R||U_
J|IU_DJIS_ U]

/ Enable ‘Admin System’

3.2.6.1 Data Dictionary

Input/Output Description Format
Event
Joined SEE AFSXt QIX| OfLIX| BEH | True/False

© g3yo| [LE(1:Print, 2:Stop, | Integer

command =l
3:Paper Refill, 4:Ink Refill, 5:User
Join, 6:User Delete, 7:Show

Users)

Id_Flag AFRR}ZF THE|R} OIX|, YBE A} | Integer
A QX FE(22[AF0, Lt
AFEXED)

Class A Team 3
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3.2.7 State Transition Diagram (Print Controller)

Tick[(command == 2) &&
(c_state == 1)]

/ Disable ‘Wait', Trigger ‘Stop’
Tick[IVF || {(PI<CI) || (PP<CP) ||

Enable "Wait'

Tick[(c_state == 0)

&&( ((wait_num>0) &&(wait_p
== 1)) || wait_num==0)

&8 (Pl < Cl) &8t (PP < CP) &&
VF]

/ Trigger ‘Print’

((wait_num==5)&8(c_state==1)) ||
((command==2)8&(c_state==0})]
/ Disable "Wait', Trigger 'Error’

Tick[(c_state == 1)
&& (wait_num < 5)
8t& (command == 1)]
/ Enable "Wait’

3.2.7.1 Data Dictionary

Input/Output Description Format

Event

c_state SIX) Z2IEO| AEf (1M =1, | Integer
QI2f&FE} OFE!0)

wait_num X o7l S AREA H Integer

wait_p 7l =912 7| &EfE F | Integer
e [ BisE g=Ct

PI QIMsH| sl EHast A3 QF | Integer

PP Q157 9/5t0f Hast &X| & | Integer

c X Hofles ¥ ¥ Integer

cp X Jordes EX & Integer

VF ool fay True/False

Class A Team 3
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3.2.8 State Transition Diagram (Refill Controller)

Tick[(command==3) Tick[(command==4)
&8& (CP <100) |

&a (Cl < 3000)]
/ Trlgger ‘Paper Refill’

/Tﬂgger Ink Refill"
Paper Refill Refill Controller Ink Refill

Tick[(CP==100) ||
(Cl==3000)]

/ Trigger ‘LCD
Command’

LCD Command

3.2.9 State Transition Diagram (Manage User Controller)

Tick[command==5] Tick[command==7]

/ Trigger 'User Join’ /Trlgger 'Show’
Join Manage User e
Controller

Tick[IEUD || EI']

Ticklcommand==6] / Trigger 'LCD Command’

/ Trigger 'User Delete’

3.29.1 Data Dictionary

Input/Output Description Format
Event
EUD ALX|StE{+= IDZ} User Listof] = | True/False
St= K| EHEF
El SE535l8{= ID7} User List0 O] True/False
O] ZXH{dt= K| EHEF

Class A Team 3 26



Ver. DS-2015SE-NPS-SRS-2.0

3.2.10 Overall DFD

Print Command

-
Paper Ink ( 21, 4 Enable
Amount 2.2 l_: #, L—.CD Command
S - jo 3

Trigger™=.
gger . . D Cammand
Stop Signal User List m
:'1 Tick LCD Command
oy I
Read ‘, g LED Command ¢
/7 o / Tgge
\ Save : -
) Read —=—— Current "~
- 211 l Command 21, g Trigger
_Data 0@ e
e
Read \ /= O, Read \&@* = -
~ oy, o‘"&»
o ~
Sae Manag
e Dats

Trigger =" -
Trigger

Paper Ink
Amount

, User List v Ty
] o c 3 .
h [ LED Command
.
v ~

LCD Command
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