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Introduction

11  Purpose

1.2  Scope
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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= 7t40] HEQA mZIH A|AH
2.2 Product functions
221 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..)

~\eamingd
S {3sec)

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
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2.2.8.3 The State of Wait for Print

AMERSl 28 2F Al 0|0 280 Td L 32 oid =8 2¥s 7|2 =L
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2.2.84 The State of Impossible Print
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2.3 User characteristics

ot AFEX BEoZ TZRIEE 8T 4+ QUCh
2e|Xtel 49 ¥Aet 0| ZHO| JHs3tCt

2.4  Constraints

>

ot ofo

FEAYE: AEXAZRH Z2H 22 Cygwin BHOo=Z CHN|SHCL

HO|H= AFEXAEZEEH Or¢rixt)2 2 Q= Yh=C(ex, cygwin>userAdoc.txt)

F2|AR S BE|AREH 2X] 8 A3 5™ Cygwin HHOZ CHA|SHCE.(ex, cygwin>Admin A4100/
cygwin>Admin Ink100)

22Xt ofSt AMEAL SE/AA: E|NZEE AHEA SE/ARME= Cygwin HF 22 M| ot (ex

B
JH

r

cygwin>Admin RegUserA/ cygwin>Admin DelUserA)

2RO O[St ALE EAF =0l HENZEH MEXSE/AMME Cygwin FH2Z M SHCE (ex
cygwin>Admin Show UserList)

ZHE SHEUES txt Y2 XMYOICLotLIel EM0| 25 MEShh MY 0|82 EMet AlZtez
X

Kt SECE (ex, 201509121500.txt)

2.5 Assumptions and dependencies

BE MY Cygwin commandZ 3 EIC}
AERHs EXSHA| %= orYe Mas 4 gict

2.6 Other requirements



2.6.1 Time
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3 Structured Analysis
3.1  System Context Diagram

3.1.1 Basic System Context Diagram

Computer
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Print Sensor 2on?

Main Control
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Screen

PC screen signal

PC Screen
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Printer




3.1.2 Event List
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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
PC Screen Show User List on PC screen

3.1.3 The System Context Diagram

Admin

Print request

Stop request

dmin request

Print info

top signal

Ink amount

Ink sensor

Paper sensor

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.211 DFD

Admin

Print request

Stop request

Paper amo

dmin request

Print info

top signal

Ink amount

Ink sensor

Paper sensor

Paper amo!

Screen
geree
i PC Screen
%’
Printer
Digital Clock
g2, Screen
gereeD
i PC Screen
%’
Printer

Digital Clock




3.2.1.2 Process Specification

3.2.1.2.1 Process 0
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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

Ink & paper.

prints

This is received 5 Data. In case of request of

admin, this can register User, remove User, refill

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

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

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

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

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

sensor

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

User info inpu Screen

Stop signal input User Admin
&Printer o PR&UI [  &Printer | PCscreen siona ks
Detection &P/S Control

1 2

Ink STW/? Pﬂnfﬂr;,qnalr Printer
Paper Swut
3.2.2.2 Process Specification
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 The Detection’s part encode each input signal to
data.

When input admin signal, change signal to admin
data.

When input user signal, change signal to user data.
When input stop signal, change signal to stop data.

When input ink sensor and paper sensor signal,

change signal to Ink & Paper data.

3.2.2.2.2 Process .2

Reference No. 2

Name Admin &Printer Control

Input Data of P/R, U/, P/S

Output Show on the display of printer

Print out prints on the paper.

Show on the display of PC

Process Description This control can show on display according to

received data from detection or print the prints,

and refill Ink, Paper or Stop the printer
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3.2.2.3 Data Dictionary

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

B ] . 77 A
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= Thpal ™, T

' Ink = Fagar e
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3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

Reference No. 1.1

Name Admin Request interface
Input Admin input

Output Admin request

o Receive admin input and send admin request to
Process Description

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 and deliver Char

Process Description type of User name and text type of file signal to

Detection




3.2.3.2.3 Process 1.3
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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)




3.2.3.2.6 Process 1.6
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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.)

3.2.3.2.9 Process 1.9

Reference No.

19

Name Ink & Paper Detection
Input Ink Sensor signal, Paper 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)
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3.2.3.3 Data Dictionary

Input/Output Event

Description Format / Type

Admin request

Recive the data from the administor's )
. T/F, interrupt
computer(delete/regist).

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 )
0~3000, interrupt
sensor

Paper sensor signal

Recive the ink's amount from the ink's ]
0~100, interruput
sensor

Admin request

Store the data from the administor's )
. Double, String
computer (delete/regist).

print request data

Store user information and include
content, number of character, number | Double, String

of page

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 by

user DB . String
admin
3.24 DFD Level 3-1
3.24.1 DFD
PC Screen
Command
Ink &
paper data
Tick:." Admin

Admin
Request  Admin

signal

Control
2.1

User =

Registe DB

Screen Command

Ink & Paper
data
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3.2.4.2 Process specification

3.2.4.2.1 Process 2.1

Reference No. 21

Name Admin Control

Input Admin Request, User DB, Ink & Paper data
Output User DB, Ink & Paper amount

Process Description Admin Control receives Ink & Paper data,

Admin data, User DB from each storage.

And Trough this data, Admin Control can each
motion like Open User list on PC, Remove user,
Register user, refill Ink & Paper.

According to admin data, when admin data is
open user list then execute open user list. when
admin data is remove user then execute
remove user. when admin data is register user,

execute register user. when admin data is refill,

this can refill Ink or Paper.

3.2.4.2.2 Process 2.3

Reference No. 23
Name Open User List
Input Tick
Output User DB data
Process Description When execute this Process, this
process can show User list on the PC
screen
3.24.2.3 Process 24
Reference No. 24
Name Remove User
Input User Data
Output Removed user data
Process Description If admin request is remove user, Process is
executed.
This Process can remove user from User DB




3.24.2.4 Process 2.5

Ver. Identifier

Reference No. 2.5

Name Register User
Input User Data

Output Register user data

Process Description

information on User DB.

If admin request is register user, this process is

executed. And this process can register User

3.24.2.5 Process 2.6

Reference No.

2.6

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

Process Description

Paper.

If admin request is refill, this process is

executed. And this process can refill Ink and

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

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

PC screen Command

Command to display state at user’s screen

Double, String




3.2.5 DFD Level 3-2

3.25.1 DFD

Print request
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User * 5\3\05 of Sop Pfiter
— DB Tick Aty
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Printer \ %
Control K, e
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. o, G5y
\ ’ 0,
‘ -,.../,)[
ke
Tiek 1 1 e Command
" Tick USer fuser
ID
Reservation
list
3.2.5.2 Process Specification
3.2.5.2.1 Process 2.2
Reference No. 2.2

Name Printer Control

Print request data, Stop data, Ink & Paper data
Input

User DB
Output Request of Print, Request of Stop

Process Description

The Printer Control Receives the data to require for
the determination and determines the data. And It
selects whether to indicate a certain interface.
-Data is four kinds(User ID, Print request info, Stop
status, Paper&Ink Amount)

-Compare :

INUDB[In User DB](T/F)

INKEPT[Amount of ink — Real need ink]
PPEPT[Amount of paper — Real need Paper]
CLKSTB[Click the stop button](T/F)
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3.2.5.2.2 Process 2.7

Reference No. 2.7
Name Stop
Input Request of Stop

Screen command, Printer command, PC screen
Output
command(Stop Status)

If input the Stop command, stop the printer and
o displays on the printer’s screen and PC's screen.
Process Description
*Stop command

= (IINUDB || !INKEPT || IPPEPT || CLKSTB)

3.2.5.2.3 Process 2.8

Reference No. 2.8
Name Print
Input Request of Print

Screen command, Printer command, PC screen
Output
command

If input the Print command, turn on the printer and
o displays on the printer's screen and PC's screen.

Process Description )
*Print command

=(INUDB && INKEPT && PPEPT && ICLKSTB)




3.2.5.3 Data Dictionary
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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

PC screen Command

Command to display state at

user’s screen

Double, String

3.2.6 State Transition Diagram (Name of Controller)

3.2.6.1 STD Admin Control 2.1

Admin Control

9]
s - Tick [AR=="Remave Uszr]
User . /Trigger "Remove User"

Tick [AR=="Register User] "~
[Trigger “Register Usep~" ///
o5 C/ -4

A Tk

Register [
- Tk
User Tick [AR=="Opan User List]

[Trigger "Open User List’

List

Tick [AR=="Refill Papar]
[Trigger “Refill Paper’ "_,.-"'z

T

=S
.
-

Refill
Paper

Refill Ink

AR = Admin Request
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3.2.6.2 DFD Print Control 2.2

Printer Control

Tick [ INUDB || INKEPT Tick [ INUDB &8 INKEPT &8
I !PPEPT"” CLK"STB] PPEPT 88 ICLKSTE]
/Trigger "stop”, /Trigger "Print",
Printer Cormmand (TURN OFF) inter Command (TURN ON)
e
Stop i 5 . - Print
Tick i
. Tick [CLKSTE;
/Enable "Print" ;Enabe "StDF]’"

IMUDE = In User DB

INKEPT = {Amount of Ink)-(Real need Ink)==0
PPEPT = (Amount of paper) - (Real need paper)==0
CLKSTB = Click the Stop button

3.2.7 Overall DFD

‘Open
User PC Screen Command
List
23
Ink & Paper
data

User =

Admin

Admin Admin Se=pmre 7
Request Request Admin —> Control
Interface Detection requeset kY 21

16

User_» SR
DB Ink & Paper

data

Print request
signal

Print
Interface
12

Print
Detection
17

Print request Print request

Screen
ommand

PC Screen
Command

Printer

Stop signal Stop
Detection
1

8

Stop sensor
Interface
13

oStop dal:a

Ink sensor

Ink sensor Interface Ink sensor
input 14 signal RSk
—_— Reservation
Ink & Paper Ink&Paper list
Paper De!f%non data

Paper
sensor
Interface
15




