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Introduction

11  Purpose

1.2  Scope
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UL O R ABSHE YEYD ZRIEE Ch40| ALZRTL SiLiol ZRIEIS BRs0] AFSHICE
e ol

HESS ZYUETHS Lietdict

User 1 e o o Usern

N

Network printer

1.3 Definition, acronyms, and abbreviations

HW: Hardware
SW: Software

14  Reference
2015 Dependable Software

1.5 Overview

Laboratory 4
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2 Overall Description
2.1 Product Perspective
SWE J||etst= 7Hao| HEYA =Z2IF A|AH
2.2 Product functions
2.2.1 Interface of User
Input : Printer request of User, Request of stop, Paper, Ink
Output : Prints, Status of Printer(In Screen)
2.2.2 Interface of HW
Input : Data network, Button of stop to print

Output : LCD Screen(Amount of Ink & Paper, Present Time, The Present Status, The Root of Print,

Request of Print, Completed Print, Etc..)

¢ ©
“ aaming
)

- —
) MesSa ) B \oad
6

Picture 2 Example : Interface of Printer HW
2.2.3 Interface of SW

Input : Data of Request

Output : Data of Print

2.24 Interface of Network
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2.2.5 Rules of Action
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2.2.8.2 Prints

AMEXRZEH 2 HOHE 322 YL
x

A HEO| =2|F AR T SEITH Do MZE L

2.2.8.3 The State of Wait for Print
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User characteristics
o AIBAIZF BBo= TRES @¥% & Urt
H2|XAte] 4L ALt F0| HHO| 7ttt
Constraints

SXYA: AEAZEE Z2IH @82 Cygwin BHOZ CHA BT

=3HY HO|H= AMEXEZEH I¢tixt)2 A = Hh=Cf(ex, cygwin>userAdoc.txt)

S| X E: AR XREE X Y YIS Cygwin H@HOZ CHAH BHCE.(ex, cygwin>Admin A4100/
cygwin>Admin Ink100)

2RO ofSt AFEAL SE/AM: BEXNZEEH AEA SE/AME Cygwin HH22 CiH| ST (ex
cygwin>Admin RegUserA/ cygwin>Admin DelUserA)

ZHE[XHO 2fst A EXF =l HE|XNZEE MEXNSE/AME Cygwin BEO= CHHM|THL,. (ex
cygwin>Admin Show UserList)

ZHE SHESUES txt YR XMYDICLSLI BH0| 25 MLt MY 0|82 EMet AjlZtez
N

At BHCE(ex, 201509121500.txt)
Assumptions and dependencies

L]

E ¥YL Cygwin® commandZ 34 EIC}
ABRHE EXOIA e MUS TEY 4 gt



2.6  Other requirements

2.6.1 Time

2.6.2 Prints
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2.6.3 The State of MAX

Z=0|9max =100%t0|LC}.
39 max =3000=X}0|LC}.
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2.64 Use amount of Ink & Paper
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3 Structured Analysis

3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Computar \/ =

' Main Control
0

Print Sensor

|

=25(30-5)0|C}.
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Screen

Printer
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3.1.2 Event List

INPUT/OUTPUT EVENT LIST Description

Admin Register&delete user, Ink & paper recharge EVENT

Print Request Print information (page, contents, user information) EVENT
Stop Request Check stop signal EVENT

Ink Sensor Check Ink amount EVENT

Paper Sensor Check paper amount EVENT

Screen Show information on print screen

Printer Outputs print information requested

3.1.3 The System Context Diagram

Admin

Admin request
Print request

| . / Screen
e | L
|

Stop request

Stop signal

Printer
Control

Ink amount

Ink sensor

Paper sensor

‘ Digital Clock

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.211 DFD

Admin

dmin request
Print request

FPrint info — Screen
~,
Stop request Stop signal f Main ".
{ Contral |
\ /
Ink amount ' ' Q /
Ink sensor /
Paper amoyp M
A Printer

Faper sensor

Digital Clock




3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No. 0

Name Main control

Input Print & stop &Admin request, Ink &
paper amount,

Output The state of print or stop. User's name,

context of Prints

Process Description

This is received 5 Data. In case of
request of admin, this can register
User, remove User, refill Ink & paper.
In case of Request of Print, this can
identify user’s information in User DB
and send prints’s information to
printer.

In case of Request of Stop, this can
stop printing prints

In case of Signal of Ink sensor and

paper sensor, can check amount of Ink

& paper

3.2.1.3 Data Dictionary

Data Name

Description

Format/Type

Admin request

Recive the data from the
administor's computer
(delete/resist).

T/F , interrupt

from the ink's sensor

Print info It saves boolean data that Double, String
changed the user’s info and
print request.

Stop signal Detects click of the stop T/F, interrupt
button.

Ink amount Recive the ink's amount 0~3000, interrupt

Paper amount

Recive the ink's amount

from the ink's sensor

0~100, interruput
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3.2.2 DFD Level 1

3.22.1 DFD

Admin Input
¢

Mg
Userinfo Irp.?r\

Ny

-

Ink Sensorinput "

/

—r

Paper Sensor input
b

3.2.2.2 Process Specification

3.2.2.2.1 Process .1

&Printer
Detection
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Screen
7
/’/
s -//
e Scraen -
~, P/R&UI e & Printer
= &PIS Control
2 o :
\-‘\fnnzer
i

Reference No.

1

Name User &Printer Detection

Input User info, Admin, Stop signal, Ink sensor, Paper
sensor

Output Data of Printer Request, User info, State of print

Process Description

This can encode with the data from signal

3.2.2.2.2 Process .2

Reference No.

2

Name Screen &Printer Control
Input Data of P/R, U/, P/S
Output Show on the display of printer

Print out prints on the paper.

Process Description

This control can show on display according to

received data from detection or print the prints

3.2.2.3 Data Dictionary

Input & Output Event

Description

P/R & Ul & P/S

Screen & Printer control sends the
information received from User &
Printer Detection(Information is print

request, user’s info and printer status.)




3.2.3 DFD Level 2

3.23.1 DFD
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3.2.3.2 Process Specification
3.2.3.21 Process 1.1
Reference No. 1.1
Name Admin Request interface
Input Admin input
Output Admin request
Receive admin input and send
Process Description admin request to Admin request
detection

3.2.3.2.2 Process 1.2

Reference No. 1.2

Name Print interface
Input Print request input
Output Print request signal

Receive Print request from user

o and deliver Char type of User
Process Description o
name and text type of file signal

to Detection
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3.2.3.2.3 Process 1.3

Reference No.

13

Name Stop Sensor Interface
Input Stop signal input
Output Stop signal

Process Description

Get the value from “User’s
computer" or "Network
printer". And the vlaue
converts the value to a
Boolean type T / F signal
(Stop Signal). And passes
the converted value to Stop

detection.

3.2.3.2.4 Process 1.4

Reference No.

14

Name Ink Sensor Interface
Input Ink Sensor input
Output Ink Sensor signal

Process Description

Get the input value from
Printer’s ink sensor and send
signal for printer's ink
state(data?)

3.2.3.2.5 Process 1.5

Reference No.

15

Name Paper Sensor Interface
Input Paper Sensor input
Output Paper sensor signal

Process Description

Get the input value from
Printer's Paper sensor and
send signal for printer's

paper state(data)
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3.2.3.2.6 Process 1.6

Reference No.

1.6

Name Admin request detection
Input Admin request
Output Admin request

Process Description

Receive admin request and send
admin request to Admin request

data store

3.2.3.2.7 Process 1.7

Reference No.

1.7

Name Print Detection
Input Print request signal
Output Print request info

Process Description

Stores the data received in the Print

request to Print request data store

3.2.3.2.8 Process 1.8

Reference No.

1.8

Name Stop Detection
Input Stop signal
Output Stop status

Process Description

If the inputed data equal to
the stop command, and
stores 1 in the 'S". However,
if the inputed data is
different from the stop
command, and stores 0 in

the 'S'.('S" is "int" type data

store.)
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3.2.3.2.9 Process 1.9

Reference No. 1.9
Name Ink & Paper Detection
Ink Sensor signal, Paper
Input .
Sensor signal
Output Ink & Paper state

Process Description

Store data for printer's ink
state and paper state in the
'I&P'('I&P’ is data store)

3.2.3.3 Data Dictionary

Ver. Identifier

Input/Output Event

Description

Format / Type

Admin request

Recive the data from the
administor's

computer(delete/regist).

T/F, interrupt

Print request signal

include user information and
include content, number of

character, number of page

stop signal

Detects click of the stop button.

T/F, interrupt

Ink sensor signal

Recive the ink's amount from the

ink's sensor

0~3000, interrupt

Paper sensor signal

Recive the ink's amount from the

ink's sensor

0~100, interruput

Admin request

Store the data from the
administor's computer

(delete/regist).

Double, String

print request data

Store user information and
include content, number of

character, number of page

Double, String

stop data

Save Stop signal state

T/F, interrupt

ink & paper data

Store ink state and paper state

Double, String

user DB

Store list of user that registered

by admin

String




3.24 DFD Level 3-1

3.24.1 DFD
Paper &
Ink amount
-..,)'_’.
Tick
Admin !
Request
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ey
Print request

Tick
data
Admin
Control
21 User *
DB

Register
User
2.7

x.. Screen Command
Tick,
Printer Commat
3.2.4.2 Process specification
3.24.2.1 Process 2.1
Reference No. 21

Name Admin Control
Input Admin Request
Output User data, Ink & Paper amount

Process Description

Processes the admin request and executes the

desired command

3.2.4.2.2 Process 2.5

Reference No. 25

Name Open User List
Input Tick

Output -

Process Description

display user list




3.24.2.3 Process 2.6
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Reference No. 2.6

Name Remove User
Input User Data

Output Removed user data

Process Description

Processes the admin request and executes the

desired command

3.24.2.4 Process 2.7

Reference No. 27

Name Register User
Input User Data

Output Register user data

Process Description

This process adds a new user in the database.

The user data is given in the input.

3.2.4.2.5 Process 2.8

Reference No.

2.8

Name Refill Ink & Paper
Input Ink & Paper amount
Output Screen command, Print command

Process Description

This process creates a request to unlock the

printer and displays it on the screen.

3.2.4.2.6 Data Dictionary

Input/Output Event Description Format/ Type
Admin request Store the data from the administor's computer(delete/regist). Double, String
Paper & Ink amount | Store paper state and ink state Double

) Store user's request (user information and include content, number of )
Print request data Double, String
character, number of page)

User DB Store list of user that registered by admin String

Screen Command Command to display state at screen Double, String

Printer Command Commands to print user’s request Double, String




3.2.5 DFD Level 3-2

3.25.1 DFD

Tick

QT
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Print > Print Control 3.~

Request

3.2.5.2 Process Specification

3.2.5.2.1 Process 2.2

User *

request
210

User ID

Reservation
list

Reference No.

2.2

Name Print Control
Input Print request info

Stop command, Print request
Output

information

Process Description

Check User on User DB. Stop
command is delivered to the Stop
interface when user mismatched
and Print request information is
delivered to the Print request

interface when user matched

3.2.5.2.2 Process 2.8

Reference No.

2.8

Name Stop interface
Input Stop command
Output Screen command, Print command

Process Description

Stop command 7| E0{& 4%
ZEE XMYS ST
(Receive Stop command and stop

print)

Screen

Printer



3.2.5.2.3 Process 2.9

Reference No.

2.9

Name Print request interface
Input Print request information

Print request information, Print
Output

contents, User ID

Process Description

Screen © £ Print request
information , Printer 2 Print
contents, Reservation list 0= User
ID 7t ™MEEC

(Deliver Print request information to

Screen, Print contents to Printer

and User ID to Reservation list)

3.2.5.3 Data Dictionary

Ver. Identifier

Input/Output Event

Description

Format/ Type

Admin request

Store the data from the
administor's

computer(delete/regist).

Double, String

Paper & Ink amount

Store paper state and ink state | Double

Print request data

Store user’s request (user
information and include
content, number of character,

number of page)

Double, String

User DB

Store list of user that registered

by admin

String

Screen Command

Command to display state at

screen

Double, String

Printer Command

Commands to print user’s

request

Double, String
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3.2.6 DFD Level 3-3

3.26.1 DFD

Screen
Command

ray
.....

Tick

~.__ i swopContol} .- Tick,
Stop data- H 22 ;

Printe
Command

3.2.6.2 Process Specification

3.2.6.2.1 Process 2.2

Reference No. 2.2

Name Stop Control

Input Stop data

Output Screen Command, Print
Command
Receive data about a Printer
Stop command, and checks

Process Description the state of the data. And

send a Command to Screen

Interface and Print Interface.

3.2.6.2.2 Process 2.10

Reference No. 2.10

Name Stop by S-Btn

Input Stop data

Output Screen Command, Print
Command
Receive data about a Printer
Stop command, and checks

Process Description the state of the data. And

send a Command to Screen

Interface and Print Interface.




3.2.6.3 Data Dictionary
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Input/Output Event Description Format/ Type
Stop data Save Stop signal state T/F, interrupt
Screen Command Command to display state at screen Double, String
Printer Command Commands to print user's request Double, String

3.2.7 DFD Level 3-4

3271 DFD
Stop _*

data Screen

Command
Tick

e Ink & Paper Sereen

Ink&Pape Control Command
data 2.4 >
Print

Command

3.2.7.2 Process Specification

3.2.7.2.1 Process 2.4

Reference No. 24
Name Ink & Paper Control
Input Ink & Paper data
Ink data / Paper data /
Output
Ink & Paper data
If ink’s state or paper's state don’
t have enough , send a
Command to Screen Interface.
Process Description And if both ink state and paper

state are enough, send a
Command to Screen interface

and Print interface.




3.2.7.2.2 Process 2.11

Reference No. 211

Name Ink Empty

Input Ink data

Output Screen command

Process Description

Receive ink data and show ink

status.

3.2.7.2.3 Process 2.12

Reference No.

212

Name Paper Empty
Input Paper data
Output Screen command

Process Description

Receive paper data and show

paper status.

3.2.7.2.4 Process 2.13

Reference No. 2.13

Name OK 1&P

Input Ink & Paper amount
Output Print command

Process Description

Receive ink & paper amount and

do print command

Ver. Identifier



3.2.7.3 Data Dictionary
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Input/Output Event Description

Format/ Type

Store paper state and ink
Ink & Paper data
state

Double,String

Stop data Save Stop signal state

T/F, interrupt

Command to display state at
Screen Command
screen

Double,String

) Commands to print user’s
Printer Command
request

Double,String

3.2.8 State Transition Diagram (Name of Controller)

3.2.8.1 STD Admin Control 2.1

Admin Control

D
chove - Tick [AR=="Remove User]
User T~ {Trigger Remave User

s
~

Tick [AR=="Register User
[Trigger “Register User>

///
Tick
Register &
Ugser / .
Tick [AR=="Opzn User List]

[Trigger "Cpen User List’

List

3.2.8.2 DFD Print Control 2.2

Print Control

Tick [tisHaveuI]

/Disable "Print”, Tick [isHaveUr
Printer Command (TURN OFF) /Trigger "Print”,
— —> -
Stop = —_— Print
Tick Tick
/STP = "Stop” /STP = "Print"
Tick[STP=="Print"
|| STP=="Stop"]
/Trigger "Screen”

ow on
Screen

Refill
Paper

Tick [AR=="Refill Papsr]
[Trigger ‘Refil Paper __—7

//
,//’
Tick

bt

Tick [AR=="Refil Ink]
[Trigger “Refill Ink™

X

=

Tick

Refill Ink

AR = Admin Requast

isHaveUI = Have in User DB

STP = The State of Printer



3.2.8.3 DFD Stop Control 2.3

Stop Control

Tick [ 'INUDB || INKEPT ||
Tick PPEPT || CLKSTE]
/Enable “Print” [Trigger “Stop”,
Printer Command {TURN CFF)

INUDB = In User DB

INKEPT = Empty Ink

DPEPT = Empty Paper

CLKSTB = Click the Stop button

3.2.8.4 DFD Ink & Paper Control 2.4

Ink & Paper Control

Tick [AMTINK-RNINK<=0 ||

AMTPP-RNPP<=0]

[Printer Command (TURN OFF}
Trigger “Stop [AMTINK-RNINK>
HE ANTPR-RNPR=0]
/Printer Command
(TURN ON)

nable “Print”

Show on

Tick [AMTINK-RNINK>0 &&
AMTPP-RNPP>0]

[Printar Command (Turn on}
Trioger “Print”

Tick

Tick[[AMTINK-RNINK<=0 ||
AMTPP-RNPP<=0]
/[Trigger “Screen”

AMTINK = Amount of Ink

e AMTPPP = Amount of Paper

RNINK = RealNezd Ink
RNPP = Real Need Papar
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3.2.9 Overall DFD

User *
DB

Paper& Print request
Ink amount data

Admin
requeset

Printrequest

i i SR
Print request sgnal Print Printrequest
P D‘fg”“ data
Sop _—
Detecton 10p dats -
18
Ink sensor
Ink sensor Interface Ink sensor
14 signal
4 Screen
T = aRERS Ink & Paper
Ink & Paper Ink&Paper Control Command
Paper De=cton data 24
18
Printer

Command



