Software Engineering #2 Elevator



http://cse.konkuk.ac.kr/

Contents

 DFD

- Data dictionary H%

« State Transition diagram

E SOFTWARE 11.0 NEUK
LA BORATORY Im‘\mnsrr"i'


http://cse.konkuk.ac.kr/

DFD

 Data Store(structure)= Ol €2 DYoo= H

rot
ot
S

* Notation ( kind of corp)

Data Process

/ Data Flow

Control Process

______ 7  Control Flow
Terminator @
Data Store
522 DFD Level 10
3.2.21 DFD+

Motor & LCD

Call & Error.,
Location..

e o
EPENDABLE SOFTWARE K KONKUK
LABORATORY UNTVERSITY



http://cse.konkuk.ac.kr/

B

DFDI[1]

EPENDABLE SOFTWARE
LABORATORY

Current Floor Sensar Input

Current

Fleor

Detection
1

Inner Floor Buttan |nput

(B2~16F)Outer Button Input

Display
= Current Floor
Mowve
Elevator
Controller
4
Door

Inner Door Button Input


http://cse.konkuk.ac.kr/

DFDI[2]

« DFD Level 7t9] 22X
C

— Controller &1} B3} levelO] BHX| S

3.2.3 DFD Level 2+
3.2.3.1 DFD~

Use;
Inner User., Iirzs (L

Command
Interface 1.1
il
T Admin Request 8.
Detection .
e - - Sensors’ data.,
Outer User., =
Command
Interface 1.2
Stop Mowve
Move request.,
Interface 1.3 Detection
o 1.8
il
Object Info., 'J Object
Existence
Interface 1.4 Stop
Stop data.,
Detection op 3
18
ight info., ©
Weight info., Weight Sensor
Input.. Interface 1.5

Inner User.,

Door Input.

EPENDABLE SOFTWARE I<-
LABORATORY


http://cse.konkuk.ac.kr/

DFDI[2]

« DFD Level 712 X
— Controller E&{1} C

2.2.3 DFD Level 2¢

2.2.3.1 DFD.

Up Button Input Up Interface Up / Down.,
11 i

Masor
Cormnand
Cirtraller
Down Button Input Down

16

Interface.2

Opan Button Input .
— Open Daar
- . C —
Interface1.3 Command Open, Close.,

Close Button Input —
Close

Interface.d

Floar Floor Mumber.,

Imterface1.5

Motor
_K Interface

Elevator

o Controller

- o =
Open, Close — m OES_I’J,.»—""*
— Door —

Interf:

MISHRES Close.,

aq ——
—»

23

Digital Clock

EPENDABLE SOFTWARE l{ KON
LABORATORY

UNTV



http://cse.konkuk.ac.kr/

DFD[2]

EPENDABLE SOFTWARE
LABORATORY

KU

User Inside
Commangd

User Qutside
Command
Move
Input Data Command & Motor & Door
Door Sensor Control Sensor Output Control
1 Data -
Direction
Weight Sensor i
ETH:}
gifr:rr:rlw%e Inside Input

———>Floor & Door Data

Interface
11

Tick
Door Move
Door Command Intezrfzace
gi:,g::ﬂde Qutside Input
Interface Direction Data
12
Tick

Main Control
21

Door Sensor
Interface
1.3

Door Sensor

Obstacle Data

Motor Direciton

Interface
23

Weight Sensor
Interface
14

Weight Sensor

Weight Data

EONEUK
UNTVERSITY



http://cse.konkuk.ac.kr/

B

DFDI3]

« Controller= ZtX7t 5“94 FH|7F £l = ol
=X gleLt datas 1 = A4AH= 0
control2 k= processZt Ol 242 H ¢l

— Controller 7t {2{ 7§ ¢ A&
—24 ~282

324 DFD Level 3¢
3.24.1 DFD«

+

+

+

+

+

User Request &,
+ /ﬂ Sensors’ data.
|

/
|

Main

Control

Data.

2

+
\
\
\
A
\
+ w)/ Stop Data,
+
+

+

EPENDABLE SOFTWARE +

LABORATORY

Move Reguest.

control& St
a

Open the Doors« _

Door
Control
2.1

Close the Doors+ _

C/E moves up+

Body

Control

22
C/E moves Downe_

e
e 7
09 —
Stop B

Control (R
23

lﬂﬂ'er/User Command«
— —>


http://cse.konkuk.ac.kr/

DFD[4]

« Control processd2| 282
— Control process’t 28 92 =&
door close, door opena ME{SH=

OL} 0] %= move up, move down, stand by 2t
POl A controldt= process?7t 2R3t JO 2 H Y

b 32

324 DFD Level 3

3241 DFD

User in elevator

_— Floor Data
Interface 1.1.1
User request data inside
Click open Button Open Data
_— B
Extracted data
Move down
U R t _—
el Extracted data
212
[Ararraes Eleyator Box movement
1.1.8
Elevator
Activation Elevator active

)T

Interface 1.1.2

Click close Button Close Data
Interface 1.1.3

User out of elevator Call Data User gutside of elevator
_—p

Interface 1.1.4

Door close
2.14

Elevators move Extracted data

up Interface

15115 Bevator Door Active

Elevator Status

Door open

Up/downdate——
interface S1E

down

Elevators move 1.1.9

Interface 1.1.6

Depended by up/down data

Display Elevator status

Stop Data ata

Interface

147 I


http://cse.konkuk.ac.kr/

DFD[& 1]

- Displayt control2| CH&0| & = UAZ
- XaME g =& UK,

_ Z20| 2t display 7t ZEHY B2, control2] THAO| © THs A M2k %

0

3.2.6 Overall DFD+

Motor Command

Out U But1on Inguy
B Owt Up Button

Interface 7 // ”
%, £L
\‘\‘h @ 7 7
Y 7,7
< 7
Out Down Butson input p V. 2 Motor Command
——e Out Down- ¥, e O\%‘b
/ ik ¥z 2
> 8 o -7 -
7 i

-
P QJ - oL @e
I Butron inpur / - 0“’3
— Controller =
Trigger

s fn
-~

~

~ —~

M Ay
% D’Ssb/e Bl Motor Command

Error Existence

Percoption Sensor
Interface
15

Y
N
Motor Command

LCD Command


http://cse.konkuk.ac.kr/

Data Dictionary[1]
« SA &=

=

EO

70|

L. —

—_

 Data dictionary

2 X

Al system context diagram, DFD S0|A AFE3t= datag2 EH

KU tvmsm

EPENDABLE SOFTWARE
LABORATORY

Input/Output Events | Description+ Format, o
Button Sensor Input fnputoutput P il
e otor
Move 5 Button Sensor Inpute| A2l olg o Az(Hole HoUs HEE = | True/False
B - . T -
M2 M Q4o dlMe Periodice
: Freight Elevatos R —
_ Weight Sensor Input 9 Weight Sensor Inputd] FEE 24ot= dlMe True/False \
Weight Sensor Input e S ) Control
Display Periodicy
Door Sensor Input_—7 — Door Sensor Inpute | & % ZHES 240t HAMe True/False ,
Sa
P Interrupte
Maves El-J_H‘ IIE Ol%.‘:' command.
Display+ AsHolE7t B Zo U=E ZAle Command+
¢ L.
3.2.5.2 Data Dictionary+
3.2.2.3 Data Dictionary+ variables Descripticns Formate o
— up_Be AzleolE 2ol fle 2 HE( MY B2 7IES=E )¢ True/Falses  |¢
Input/Output Events | Descriptions Format/Typae Bl down 57 WzHo)g ool s offh HE( oy 22 J1Zo= ). ——
Button Data< Button Sensor®ilA] 2 Go|E« True/False« @ outU Be WalHolE o Us ¢ HHEHE. True/Falsee o
Weight Data+s Weight SensorfilA] 24 GIO[E» True/Falsas Gl outD_B¢ el olE 8o U= ofef stEEHEs True/Falses [¢
Zo| @Hgs 4
Door Data# Door SensordlAl =24 ClolEe True/Falses E Doore =0l FHB= dHe True/Falsee ¢
— Weights SHZE 1000kg0] HOU=T] HEks True/Falsas |@
Moves ZCE O|FEiCts Command+ El ©9 A kool SoAR=A SH rue/False
Emergency B IS HHEHEL £ JEfe True/Falses  |o
i HAEHOE2 == EtLHLC —
Display« HEH|o|Ef2] =& LIEHHCH Command+ ¥ Stope =0 CAS oo REYS e Trug/Falsee |
+

11



http://cse.konkuk.ac.kr/

Data Dictionary[2]

« AL83%F data Of Ci3t HOf
- UrEA Yo7t Ee
N R EET

3.2.2 DFD Level 1«

3.22.1 DFD«

o _w

Input / Output Event Description Format / Type

Call & Error

Motor & LCD

Call & Error+

Location: Control Call & Error Datas By B2oMe =, SX[HAM0] g 2Fo S | integer, True / Falsee |
2
o, Data+
Py,
al
Sa
= X XOol 4o X O| |-
) o A=2& 7H% 2 42 "dol”
e
‘ & E[ofof &
’i'
329 DED Level 1o Lot /Ctout Euontys Moo ritions
- [y P ey e u %
3.2.21 DFD: Inner Sehsor Inputs Er E2 Y ¢FE Y=L Integer, True/Falses +
r = —_ -
Tﬂn'er—SE_"!‘El_);lnpuw — o TIET Sensor mpate T T Tarnes
F— Segmentation MOVE OT DEor Contmol ontro Moves 5'::_| {)|-EH ﬁxl% E’g?:\_'_l-[f_a |nteger43 +
Outer Senséﬁﬁﬁa;a inierface B signal Interface v .
. 1 2 ; Door Controk? NE 2EE 2HTICHe True/Falsas 2
¢ Segmentation< E+, 2ot} E oLtz B4y Inteqger, Trug/Falses 2
"
=i st HEES SILE F0{AM HEY

EONK
]}E"E’li';if,\fggw gl | KU o 12



http://cse.konkuk.ac.kr/

B

EPENDABLE SOFTWARE

Data Dictionary[2]

322 DFD Level 1

3221 DFD
Ti _Ck
~A Button Input N\,
T 4

Display
Button - Control

| Identification |— !
Information

>
_£-Butfon Inpu
nputs

/
/Q-Bﬂ'ﬁon Input

Time, Stopwatch,
Made Information

Time, Stopwatch,
Mode Information

Data Mame

Description

Button Information

It stores the integer value of each button.

Time Information

Time Information contains current time(Year, Month,
Day, Day of the weak, Hour, Minute, Second) shown
in the display.
The initial value of Time Information is 2012-01-
01(SUN}) 00:00.

Stopwatch Information

Stopwatch Information contains data of stopwatch
time which is being measured and lap time.
Time is measured in one centisecond by 99

minutes.

Mode Information

Mode Information contains information about
which modes to be displayed in DWS as data, such
as M_STW, M_TK, and M_TS. Not only those, but
which section(Year, Month, Day, Hour, Minute,
Second) is indicated in Timesetting Mode.
In addition, R_STW, LAP_OMN, LIGHT_TIME.

Move
—
Extracted
Floor data
Floor Data —
Extracted
Ul data
U.l Data — Door Active
Interface —_—
23

LABORATORY

Data Name Description Format / Type
Floor count 259 & Unsigned int
Floor number input | AtEX7} 2&3s £ + Int
Move oF iE 33 Boolean
Active s &Hs Y Boolean
Extracted Floor data @& = OH|0|H Structure
- int current floor
- int move count
- Boolean arrive
- String time
Extracted Ul data Ul Holy ArrayList
Motor command DEHo HLE GolH int
Door command Is2o HEE HolH  Boolean



http://cse.konkuk.ac.kr/

State Transition Diagram([1]

- State transition diagram data2|

SEZ 7|F2 2% DFDQF FHE| systeml| stateS
L2 SAs B0 ME0 BtEA AE0] ER

« State transition diagram?2| &%t

Trigger “Display”

\
N,
\
N,
N
“
N,
\,
N,
“ o m

EPENDABLE SOFTWARE h.ON'EUK
LABORATORY Imwnnsm’

14


http://cse.konkuk.ac.kr/

B

State Transition Diagram|[2]

- State transition diagram2| =712 DFDO| H2|Z|0] RU0{0F &t

EPENDABLE SOFTWARE
LABORATORY

KU

EONEUK
UNTVERSITY

Input / Cutput Event Description Format / Type
U, =EH e M=, True f False.
o. LEEi7IEt M=, True / False.
G B=cte W= True / Falsz.,
EA. == B 2EHE EC= 4=, | True [ False.

+

+t

JEnable "Up™+ //

)/
o

-
;//Tick +

/Disable  "Up",
Trigger “Stop"+
Disable "Close”,

Enable “Open”+

Tick [5 &8 W && D

/ Disable “Close” Enable "Open"+

Tick [ EA J¢

/ Disable "Open”, Enable "Close” +

-

Py
Tick[u&&JD&&S]u///'
e -

Tick [ D &6 U && S ¢
\\\\\ / Enable “Down"+
O\
SO\
.
Ticks
/Disable "Down",
Trigger "Stop"+
Disable “Close™

Enable “Open"+

L A

15


http://cse.konkuk.ac.kr/

State Transition Diagram[2]

Out Up P20 fIZ 2Ete 22 | True / False , Interrupt
2o =5
Out Down PI20M Ot2HZ WeiZts 2= | True / False , Interrupt
o=z =F
Floor WMl olsdtds B Integer , Interrupt
Weight BV UE =2 A Integer , Periodic
Perception E/V 2 Atole] 24 A 2ot True / False , Periodic
Mortor Command Motor0f] LHE EH Up / Down / Stop / Open /
Close
LCD Command LCDOl E8dlHe e, Integer
3.2.6 Overall DFD. Motor Command
©Lp Bt g,
S 5

11

Out Down Button input Determine
—_—

. 3
o u:‘:"“ 5 Call Detection

Is
in Button inout. In Button
Interface
13

Controller

211

Determine
Error Existence
17

Error Existence

Perception Sensor
Interface
15

LCD Command

EPENDABLE SOFTWARE 1
LABORATORY

#
7.7
< 7/
7 ¢ Motor Command
A d \,_?
7 4 Q =
7/ 4
r < 2 P
e - e
—~ P
~
Gt
P O
Motor Command
Trigger
~
-~
~

~_ o~
-~ \\ab/\e

\;\\ R
\\\ /sab/@ \\\ Motor Command
NS
N 9,
N N%,
NG
GO\ N
R N
9,
G TN

N
\\

™~
N
N
Motor Command

16


http://cse.konkuk.ac.kr/

