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Introduction

1.1  Purpose
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1.3 Definition, acronyms, and abbreviations

HW: Hardware
SW: Software

14  Reference
2015 Dependable Software Laboratory 4

1.5 Overview
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2 Overall Description
2.1 Product Perspective
SWEZ 7jetsle 7H49| HERA Zm2IE 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..)
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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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2.2.6

227

228

Rules of Action
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Output

2281 LCD
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2.2.8.2 Prints
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2.2.8.3 The State of Wait for Print
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2.3 User characteristics

24  Constraints

AMEXYE: AFBAIZRE Z2IE 2732 Cygwin FHO = CHA|SHCL
=8¢ HO|He= ASAERH oYt ix)E &Y YH L=Ch(ex, cygwin>userAdoc.txt)
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cygwin>Admin Ink100)
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2.5 Assumptions and dependencies
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2.6

Other requirements

2.6.1 Time

2.6.2 Prints
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Structured Analysis

31

System Context Diagram

3.1.1 Basic System Context Diagram

Computer \
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Main Control
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Print Sensor
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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 N

/ Sereen
L
\ o '

Stop request

Stop signal

Printer
Control

Ink amount

Ink sensor

Paper sensor

R

‘ Digital Clock

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.21.1 DFD

Admin

dmin request
Print request

Sereen

Stop request 5
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| Contral

\ f
Ink amaount \ a ]

|
Paper amoyp d S~ \
A Printer

.
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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

Ver. Identifier



3.2.2 DFD Level 1

3.22.1 DFD
Admin Input
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3.2.2.2 Process Specification
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Screen
& Printer
Control

-

. Printer
—

%

3.2.2.2.1 Process .1

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/I, 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
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Input & Output Event

Description

P/R & UI & 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
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*)

Input

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Paper
sensor
signal

Ink & Pa> /
Deleclucn

Reference No.

1.1

Name Admin Request interface
Input Admin input
Output Admin request

Process Description

Receive admin input and send

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

Process Description

Receive Print request from user

and deliver Char type of User

name and text type of file signal

to Detection

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 14

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?)
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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)

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.

18

Name Stop Detection
Input Stop signal
Output Stop status

Process Description

If the inputed data equal to

the stop command, and

Ver. Identifier



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.)
3.2.3.2.9 Process 1.9

Reference No. 19

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
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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

Store list of user that registered

user DB

by admin

String

3.24 DFD Level 3-1

3.24.1 DFD

Paper &
Ink amount

%\
[ Rem \
Tick
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Print request
data T

~ ,
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equest 24 s, \ 28 y
wun p— 5 G d
) ,)f’ rEﬁ”\‘. Creen -omman
ﬁl:k_hf Ik
\ &Paper
Printer Commal
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

Ver. Identifier

Reference No. 2.5

Name Remove User
Input User Data

Output Removed user data

Process Description

Processes the admin request and

executes the desired command

3.2.4.2.3 Process 2.6

Reference No. 2.6

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.

3.24.2.4 Process 2.7

Reference No.

27

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.

3.24.2.5 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

Print request data

character, number of page)

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

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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3.2.5 DFD Level 3-2

3.25.1 DFD

Screen

T ""/_\. Comma
" 5E d:
728 ) er
Tick N __/"' Comman
4
Print __+ Print Control P Screen
Request i 22 Mt
L ../ Frint
"T"Eal" request |
| 293 | _
N / Printer
User ID l
User = _
OB Reservation
list
3.2.5.2 Process Specification
3.2.5.2.1 Process 2.2
Reference No. 2.2
Name Print Control
Input Print request info

Stop command, Print request
Output i )
information

Check User on User DB. Stop

command is delivered to the Stop

o interface when user mismatched
Process Description ) ) o
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

Stop command 7} E0{8 AL

- m2E xelg SXBLL
Process Description .
(Receive Stop command and stop

print)




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 @ 2 Print request
information , Printer 2 Print
contents, Reservation list Of| = User
ID 7} ™MEEIC.

(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




3.2.6 DFD Level 3-3

3.2.6.1 DFD
. Screen
"""" > " oy =T Command
Tick " Ras ™~
s o —  SPOCONOY Tick ( Stop )
Stop dsta- ] 22 ' \ 210
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
Screen Command, Print
Output
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
Screen Command, Print
Output
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.
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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

3.27.1 DFD

------
'-..

Ink&Psa
ds &)

3.2.7.2 Process Specification

3.2.7.2.1 Process 2.4

.
o,

Stop "
G Screen
dsm - Emply \ Command
s ink
A y
Ink & Da
"on ro

Screen
Empty Command
Paper
212

Print

-..... /E)I\
<\ Command

Reference No.

24

Name Ink & Paper Control
Input Ink & Paper data

Ink data / Paper data /
Output P

Ink & Paper data

Process Description

If ink’s state or paper’s state don’
t have enough , send a
Command to Screen Interface.
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. 213

Name OK 1&P

Input Ink & Paper amount
Output Print command

Process Description

Receive ink & paper amount and

do print command
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3.2.7.3 Data Dictionary
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Input/Output Event

Description

Format/ Type

Ink & Paper data

Store paper state and ink

state

Double,String

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

3.2.8 State Transition Diagram (Name of Controller)

3.2.8.1 DFD Admin Control 2.1

*AR 15 Admin Reguest
* PRI & PRS are Printer

Request Ink & Paper -
*14 & PA are Ink & Paper/

Amount J

241

tick[AR == 1]
! Disable "Regist User
Trigger "Remove Us

User DB

Remove a User |D from th
User DE.

\ tickPRI=1A || PRP=PA]

! Trigger "Refill"

f \
I Admin Confral | Refill

|

/

tick[AR == 0] ¥

Send the screen
command
IDisplay "Refill"

isable "Remaove Usern

User DB

egist a User |D from the
User DE.

User =+

DB



3.2.8.2 DFD Check User Control 2.2

*Ulis UserID
*DB is User Database

Check User
Control
22

tick[UI==DB]
I Disable "Stop™,
Trigger "Print™

tick[Ul != DB]
I Disable "Print™,
Trigger " Stop,

Stop Print

Send the scree end the screen

command command
ISend the printer /Send the printer
command command

Screen & Printer

3.2.8.3 DFD Stop Control 2.3

*stop data is stop signal
" prs is pirnt request stop

Stop Control
23

tick[ stop data==1 || pra==1]
[Disable “print”, trigger “stop”

tick[ stop data==0 && pra==0]
/Disable "stop"; trigger “print"

tick[stop data == 0
Stop _nlﬂg—u%vﬁmn-l—b Print

Send the screen
command
[Display "Printig"

Send the screen
command
/Display " Stopping"

Screen
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3.2.84 DFD Ink & Paper Control 2.4

* PRI & PRS are Printer
Request Ink & Paper
"IA & PA are Ink & Paper

Ink & Paper
Control
24

Amount
fick[PRI<IA && PRP<PA]
[Trigger OK
tick[PRI>IA && PRP<PA] \
fick[PRI=1A &\PRP=PA]
figger Empty I (Trigger Emply Both

Empty Ink Empty Paper Empty Both 0K
Send thg screen
end the screen send the Pri
Send the screen command ni e dnl.ar
command " comman
iDisplay "Empty Ink" Ay Itk &
Y
Screen Screen

3.2.9 Overall DFD
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