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ABSTRACT

This thesis proposes the technique to review inventory level on the warehouse automation
using continuous review system with demand forecasted. The demand of products that stored in
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® Computer control
® Computer Aided Design and Manufacturing (CAD/CAM)
® Management and planning functions
® Stock control and automatic warehouse

® Data handing on a plant-wide basic
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2.6 Local Area Network (LAN)
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2. Wuu BUS
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5. UUY STAR SHAPE RING
v 1¥egluszuy TOKEN RING

L,

L/
B | =

U 211 1iim35aTnTuTa8 uuy STAR SHAPE RING

6. 11UV STAR SHAPE BUS
iWuuuuildegluszun ETHERNET 10BASE-T

Hub

NN

'

g 2.12 Win3saInTuTad uuy STAR SHAPE BUS

7. WUU MESH "398 FULLY MESH
¥
SnumemsiseuasuUy MESH il UnAvz14lu WIDE AREA NETWORK anyaiens

v Ed ‘- '
Wouasuuuil 18un Nsae ROUTER n3amsi¥ouaniiuy PACKET SWITCHING X.25



36

g1 2.13 im35n Tyl Tad wuy STAR SHAPE BUS

8. UV HIERACHICAL STAR

Wudnuaensideudonuy HUB 4oy HUB lussuy LAN

U 2.14 im35nTnTyTad uuy STAR SHAPE BUS

2.64 MIveNsvYUIAYES LAN

'
ad aa '

° 14 ad aa o - d ad a 4
Yﬂ'lﬁ 2 75 ’J15ilif'li)zl'ﬂuﬂ‘lS‘UEJ'II'.I'IJBUI'IJ‘FHJB\'Imﬂl')iﬂﬂljﬂglﬂ!limﬂl’l‘iﬂlﬂU’Juu#‘w

ol 4 1 a 4 d 4 3 o d ad s o
gnsaii 1 Fideude niodnitnilsiidumsyondelafaueSuninidianate drdavgunsal

¥
o oM

» [l . E 4
deoude dmiugunsaiiilfideude LAN vu luilegiuuiseenidlu 4 Smaning Asiifle

Repeater, Bridge, Router 0% Gateway
4 1 - J ' o o ' a d
m3igoudes Iaul14Bridgel ¥ lunsdimaiyoudonaruianiglianeddnduazlidouon

[l
o o

) a o o 9 A 1 d ad [ d’ Y a0
wanouInsanausadsuiuglassadingnldiFoudeniadsaludnuauzil nandanmsnn

d M o £

a oo o o ° - Vot - -~ - a <
uiﬁ'i]llﬂQﬂ‘]ﬂJﬂ'l5ﬂ1§1uﬂn1ﬂﬂ315“ﬂlﬂﬂi ﬂaﬂ1“u1“l“nﬂuﬂﬂ1“‘5?7“5]1““’]““1151“ LAN
@ q’: - o i o ad a " a’: o o
ﬂquuuiﬂ%ﬁ-lu.ﬁﬂsuuﬂzﬂij‘i]ﬂﬂ'Ullwﬂlﬂﬁﬁﬁ\‘ﬂ‘]ulﬂ1n11ulu9ﬂjiﬂ ENﬂ'J'HJUﬁanﬂl'UE]Q
a o - - 4 d dyyvo w A o a ' a &
Uiﬁﬁﬂ:lﬂSU'UWIU'LIII.Bﬂlﬂ?ﬂﬂﬂulwﬂ!ﬂﬂﬂ1ﬂ5Uﬂﬂﬂ’lf‘lﬂllaﬂlﬂiﬂ lWﬂﬂﬂﬁu1“'ﬂﬂ17%$‘nQ“5ﬂ
v 1 d d o A _a o 4 d_a . o A a ¢ o d d o
ﬂ\?ﬂﬂll“ﬂlﬂﬂuuluﬂviﬂ?ﬂf'«lﬂ“ﬂ““ﬂlﬂﬂﬂ%ﬂﬁqulﬂﬂﬂ LAN 94 UTAMZINUUNWALNAUULIAL

A3 ONAIRDAIVNITUOAIEE LAN A1UaA1000



37

o o d >

° 4 4 d ' o a o - o n’; o
N13N1UYDY  Bridge ﬁﬂ lﬁﬂll“ﬂlﬂﬂQﬂﬁQﬂ'wiﬂiﬂﬂ VIAWSTUUNANAUUIINUY
d d

o @ A = 1 [ a ' d o
szinuan13lu Buffer iewsouasavaeuds llnaminiidiuasanasuunainadeng unang
1 o o Y d 0’ i i 4 o o
srgndadr llmuddumihvds duiadaiuiiegdaonseglu LAN du duszgminy 1l
¥ ¥ i
wazsemsdanieliminuiadaiuzgnuiana
Amviimsthedu uiaiiaszdeadonanhelumssomsasisaeviiviasivies
P a ] [ ' o i a o
(LAN Bridge Buffer) davzilfinanimardnlumsds ednlsnawludiousadezidonunn
4 da " A 1 : [ 5 a o ° 9 a '
faniaonsaglu LAN duminiu dniuuiadesiminaaninumuiniuyesnaa(Load)
" F
Naasananua

o Hda a Jdo o ' o = i‘: .’,' 9
szauTils TanoanfiuTadiinuezminldin maihanuveswianiuzasounquiumm

4 4 3 °

a d . et A = 3 a o 1 u’: [ : = a o &
a9f(Data Link) Tuvagnifinme sy MaRsIsud dndimiu aniulunsalvesuing a9

¥
o W

a wa ] d d 1 = W ' A 4 a '
fnzﬂgummmmauwmnmxm‘lmmuuﬂzuaﬂwmuuuﬂmmaz LAN Nniyouanoy AU

oo o Y A ' 3 a o A ] o d
LAN ﬂi.lll?]ﬂl"']fﬂﬂﬂuT‘ﬂ7ﬁﬂﬁ1\1ﬂuﬁ'lllﬁﬂi.lﬂl‘b'ﬂﬂﬂﬂ'[ﬂﬂ‘lﬁfﬂiﬁﬁl LAZIUDINNNITAILNALNA

v v 1
panlithin Tawisani1desraiuinula dntumswsouiividesmeldlumssenmsdedall
anusuiiu

Tnsaad1aves LAN fignivoude Invuad

a

LAN fiiTassadresumdrdedmioudiu annsaideudelavldusad Tavi
Tnseahaveuiiadinfilduiadidon awsousneenidulassadnlngq 3 Tassadrede

1. Tnssathauuydsdiidsznoudan LAN wawdadeusmuiadiugiaumou

2. Tnsaadraiiudun (Hierachy) #292 191 Back Bond LAN wifeusermiusad

3. Tnseaduuua (Star) il LAN maieq aadende lUdawsasowden

2.7 WsunsundaaednneuInsaass(PLC)

pLC ugunsaiilddmiuniuguiniesing vioszuunszuumstiiauawds
voudld unzdoyadre q #i18TunnmiteBuynaeniym PLC mshamves PLC 18
mmheuagnm auddutuaeuilidfumandamansuaziu 9

nmsld pLC dmiumuguiniesininiequnsaldn 9 lTulssnugammnssueziido
RafeuniinslFszuvvesiing FeiuiudeudumulvniefiGondt Hard - Wired nzifuile
famsuiiuidesdvunszuumssdaniedwumationmi Adeudumelni Fudo
mldswgs uddonldennld pLc udamanfounszuaumsnaanie ddumavhelmiy
& Taomsn/douTusunsulmininfy vennniiuda pLC daldszunladaman Fnindede
nszuu@y SmsAunssuaidosniuazazaanah  dedesnsveisiuneummniauues

A4 o
NT0IINT



38
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1. daufidumiioyszuaunanaia (Control Processing Unit : CPU )

2. dauiiluniideA21us1 ( Memory Unit)

3. dauiduduna / 181@nA (Input Output : 1/0)

4. dauniiugUnsinis TWsunsy ( Programming Device )

Power
Supply
Memory
Signals
from » Signalto
Switch ilp CPU olp H—» Solenoids
Sensors. » motors etc.
etc.
Y
Programming
Device

AN 2.15 1AAY Block Diagram Y83 PLC
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1. iawszulananaly (Central Processing Unit: CPU)

cPU Wudusiuausavesszuy nely cpu wilszneulidI02995 Logic Gate ¥iin
A9 nauyia uazil Microprocessor-based 1“.’5'&111‘i"l.llmuqﬂﬂ'iﬁfﬂ"lﬂ’lﬂ?tﬁﬁ(Rclay) AR
(Counter) W03 (Timer) tazFinume (Sequencers) o114 1% oonuuuldees3iad uanines
a09n ( Relay Ladder Logic ) W18

CPU 9zvuu(Read) Bunamdi(input Data) 91ngunsail¥daya)iai(Sensing Device)
saq miiuzdfiamsuasiudoyalaeldllsunsunnamizsnduds uazdadoyaiimunzay
qndeslilsqunssinaugu (Control Device) unasvoanszualviiase (DC Current) dmivuld
a19T0d@1 Low Level Voltage) 414 TauTusietivod (Processor) taz'loToTuga (VO Modules)
wazumdase iy 137 cPU wisusnoonlAndaiigasuild madszutanaves CPU vn
Tﬂsun‘suv‘i'l'HTﬂu%”m’J’agammni'wﬁuvgnuammﬁvmu‘nzﬁw’au_aqﬂﬁwﬁ"lé’%’nmnmnlszmana

lganriauiordna 3unIMsaunY (Scan Time)

Sufmanmznngnssimouenn
iyl lumiaoaawd

YvaamTsunsuiasind
DINisANTIUANTA

deift WWoonludueninn

NN 2.16 LAAINISHIY 1 aunu veanululszulananala(CPU)
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2. 112091 ( Memory Unit )
' ° { o - d
wihsanududuesmlszneviiddguesszuy  meldduiiuTsunsuuazdeya
yaveamiteayinsiudiidimuannua s 0vesssuy sTuuRinieA NI 1
i o 4
¥ sunsuannsadouTusunsuniinnmdudou ldnniu
MiuAMME w09 PLC Usenaudin mitoauiiviia RAM 1oz ROM MuuANN
a ° A d [ wa 1
¥iia RAM vy T sunsuvesdlduazitudeyadmividlunmsdfianuves pLC dau
rROM yimthiidy T sunsudmsuldlumalfifauves pLC awldsunsuvesdld RoM de
11970 Read Only Memory aansa Tsunsuldusay 14 drigaudagonlild
NUWANUTIFUAATL
(1) RAM ( Random Access Memory )
] o : - ad J & : 9/ A a o '
wirsanuinlsaanileiinuameiiang de'ld edusdeyadioialvdy mssmuay
a o WY1 2 w ¥ 4 da
msweuTsunsuasly RAM Mlddwun Samnzdumsldau lusseznassunieaniins
alasunlaud lv T sunsuon
(2) EPROM ( Erasable Programmable Read Only Memory )

4
=t

1] o - A =3

WAL wiIa EPROM i wrdvsldfiniesiionelunms@ouTsunsy  msau
Tsunsui 18 TavlFuasdansnlrleran niemnuandous uue lidednsanlusunsuez ligy
wiowsd ldy Sammzdums1Faun hidesmsnlaou T sunsy

(3) EEPROM ( Electrical Erasable Programmable Read Only Memory )

E ¥

wireanuiviail lideslfinisadenm lunsidounazau Tsunsy Taold3sns
A unilousy RAM uonmnuun'hjwﬂunmmmmﬂmmsaa'lﬂma'lvlﬂn FINDTUN
A udsrsgEETARAYeIY RAM iaz EPROM 1011387

3. M2WBUYN /191N (1/0 Unit)

' = o ) Ao W o - .4 ar o -

mizsduynihmihisudyanunngdnssinoueniifuaging  uazdnsandusiia
] A o ar { 4
199 (Sensor) ¥0uIATDITNINTONTTLIUMS udulasdygm AC M3e DC Amnzauiie
dalimianlszuiananais

Tuduvesemiyniimhnsumannzi ldnnmsdszuanavesmiavlszuanana
Y o 1 o -.:’ a ) ] o 4 (] = o - o
wdniwn 181 Wvowdyapueenliiivinalngwessdugunisimowen 1wy Sid, Teauous,
A 1 s ¢ vl ﬂ Y 4 ﬁi v o Y & o '
nionaea 1, vewmes, 11da, Uu Wudu wenviniuud el uondyyruveaniiy

U4 o A ) - - ) .3’
Uszaranaseennngnialiemiynivetestunnudemonoriaiuld
b

TaoUn@AeniyniiszaunsoduTnaalddwnszua I nszana 1-2 uesnli d1lnan
3 ' av 9 " 3 o o o - o o A ' = L4 -
doamsnszua lfwnnaail vedesdodiugunseidunievenvdniinis wu Siod, Tedaaan

= o o o v
DY LUATADULNALIADT lﬂuﬂu
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4. wioatlouTsunsu ( Programming Device )

whiveuniestouTusunsude mwguTsunsuvesdldaslumissanuimes pLC

¥ ] .
yennmiudadaimihidadeszniedlésy  pc  welddldnstamsdfianuves pLC

: - z 4
wazwansmuAuiRiesinsuaznszuaumsa hsunsumunuid19dnuiu1ddndn  nTeulon

[
=

¥
Tusunsy (Hand Held) udaztrioss Limdouduuatiyalsemnoumoniu  deluiisziludiedn

vounseetlouTUsunsudvena

a Y -:: da 1
M1 2.3 uaanlszianuazmiinvesginisidanenisuen

v & E = [
ﬂu1“ﬂ1i1ﬁf\ﬂulﬂﬂ')ﬂu

gUnsaide flou udly Tnan Wl | anne
Tny
1. Programming Console v v v
2. EPROM Writer v
3. Printer v
4. Graphic Programming v v v
5. CRT Monitor v v v

2.7.2 ANNAINITOVS PLC
PLC ansanunuamld 3 dnvusde
n‘ o o W 1 o o ' L]
(1) UNNIMNUAAUNBUNDY ( Sequence Control ) AIDUIUTU
1. MsvauvesszuLsiag
° 4 s o
2. MIvaved Inwes inniines
o A o ey o v -~ -ﬂ.
3. M luszounesaludd  szuudalwid@  wienmnilunszuiums
NMAUVDANTOITINTNAAIN
(2) aunufuaiylmi(Sophisticated Control) AI9811%U
1. MIMUNUAGANAAT 15U 1IN AU U W13
2. MTAIVAVIUBUIADN(Analog Control) 1¥U MIAIRUYUNYT
(Temperature) ﬂ15ﬂ’]‘lJﬂ).lﬂ'J‘lﬂJﬁwu(Pressure) ri'lus’fu
3. M3AIUAN P.LD. (Proportional Integral Derivation)
4. M3MUAUes 1ueInes (Servo motor Control)
5. MIAIUAY Stepper - motor

6. Information Handling
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3) mimuqmﬁmﬁmmémwms(Supervisory Control) A208191%U
1. NudgaIuAeU(Alarm) Uz Process Monitoring
2. Fault Diagnostic and Monitoring
3. AR NAUABNTUABS (RS232C / RS422)
4. Printer / ASCII Interfacing
5. uAILAUOA TiA Tu T590ugAaMNTTY (Factory Automation Networking)
6. LAN (Local Area Network)
7. WAN (Wide Area Network)
8. FA., FMS, CIM iiludu

2.8 29819195 VYT M INEINIAIANNABIM IHANTUA IO A THIA

o010z Uun Wnmsnensalanudesnsnaaduien nidiwmeass  Aomskan
G'J l’ 1 (Y - d 0’: - G‘l f
Tnssadrauzsiissosuadiuminiie  Falseneudlstunoulumndalassadraueissooua
L] o <u : d' -
druminne 8 Yusounlelunisnan
¥ v
1. ﬁuﬂauﬂinmu%ﬂqﬁuﬁq 4 WA (Inspection Raw Materials)
3 o 9 ) o
2. Tunouda lany Insaad19u1219500UA (Bender Process)
2 1 .l
3. YunpuiugdmMSUNNNAIYE (Form Headrest Process)
¥
4. Yunouaoanoit11y1uTnsaad1a (Insert Tube Process)
¥
5. suaoutuyatuInseaialiuuy (Flat Extruded Process)
v
6. YUADUINY ARLAZATIVADY (Pierce Cutting and Inspecting Process)
Y .
7. Yunourausznoy Insaa31e (Assembly Welding Process)

v b
8. TuABUATINAOUVUFUTY (Inspection Assembly Welding )

] L 4
TaoiiingauidluTany 3 wianldlunsnandai
1. nevinaiduriguinatl 25.4 dadwas, ANMUT 1.6 TaaAT, A2WY1I 1386 lindAs
2. vownadurgudna 19.1 Taduing, ATNMU 2.00030A3, AW 413 Taduins

3. aavadurguana1d 7.0 Tadwas, ANNE1I 980 HadmAs



281 Flow Chart YUIuMIHAAlAssaIawITIsoBuAaIMmInia

o )
I

daAu

dadrlans

L

NNITHARATNTURDU
2.3.4.5110%6

PTIARBUATUNA

141 Avizalai
14

N8

Ureneviuday
wiazudnAaniu

N/E

31 2.17 Flow Chart vuauniswdaTasaadrannzissasuddauminiis



uni 3
ad v a Y v Y ad d
'Jﬁm‘smuqm:ﬂuﬂummﬂmmmﬁmswmnsm

U Y Qe
UUABITUA DA UNA

JodovueansnIuANFLAIAIATL (nventory Control) AiD MINYHIANI(Lead Time) il

]
a A

anwadn uazmsiUsnaiagaui hinedvslumsnaa vazmsiivsinadagauinnninuaim

q
' b4

¥ ¥ £
iy isenindesiitunsumsaitaeulSuududininds  Tuaeumsdide  nisMIANTS
= @ - Vet o a 9 9 = = A. 1
Ysnadagan Wiz lumsnan  uaznm1senssdunIvINUATINMINAA oavnluusas
: P ¥ q’.: - ' [ 3 o
Jupsuiina1ndudduasuiiganndesldussnuuaznaediann  AniuauIIAE WAL
anumiudwesmsmamseiinadagay Suinmsiudiuwswezdungisaadununn na
1 [ @ a y df w o = Y a dda °
usey uazmlFneduinannmdade Lm:%ﬂnnuﬂsmmmqﬂuwumummwi‘.lu
¥
msuddgmidheduil ez 1dmaTuTadnamsnda(Production Technology) 1301
ADUNAABY (Computer Network) t1azma i Tabmserumei(information Technology) Wimnyaulums
= ar =y r 3 . 4 o 1 o Y
asaovlSnaingAvnnga anduABUMId M BLasMAIUATNIINTRl vaS WA WA BING
] [ . ¥
Tugrnadhandhiiesdls iemgadadolmi (Reorder Level) tazanwsaaiialumsiduves
[ - = Y o 1 “y 9/ = @ o o 3 aa o o o
QA 'Imwmuwumauu0:1*15mauﬂmsmmnszﬂuﬁuﬁmaﬂaqmzmimswmnmuummu%
on lula
ot ° 1 U4 = 9 ] a = Yt 1 -
SEmsmsinnuamnnssivealsinanudesmslurnamezds  Tavlaaimaunae
inAeUT(Moving Average) iloifiuiundnmivesmsnruguiudinsndalunvuiiuds Tudau
¢ ¥ | " VA &
vosmanonsaiarmavadagolmi wlimmningede anmusadunzAununsds duyu
o o o a - a 1 | A a
MITANY  ¥9INIAIUANINGAY IWminzauivawe lumsnaananiismnruguauding
[ [ o o o e g ] Y- | 4 -
adaluuuuim uazszvuadadudwaludd mednnselumsiaiy weanuiuszdivuuaz
v a v o Y - ) - 4 = -
annsoasnaoy Susudulunsiafy uazyida Yhinutagan ldnnniesnouiiuneinly
AR
' ¥ ¥
Tuunii 3 fvzndnaeTsunsuanialasnaouInsa (PLC) n3evunauines sz
adimudhsaTld  HarmITenu AN NS LRSI DT WA UMINIINTRIANUABINTAUA

f9ANA4 (Continuous review with demand forecasting CRDF) Tavldmatianinundsndoun



45

3.1 Tassadaszuy

5:uuv‘1¥aﬁnﬂﬂiznﬂuﬁqwmhost computer @oNUEthernet Local Area Network o
Programmable Logic Controller (PLC) 'ﬁﬂﬁﬂi"uﬂﬁﬂ'\lmhost computerkﬂureorder inventory
database DY WU1ﬂSﬁﬂ01nﬁﬂﬂﬂﬁ ‘ixﬂﬂgﬂﬁmu'l‘lJuWindows operating system, Microsoft
Visual Basic 6.0, Microsoft Access 2000 fiu3n13szuugudoya host computerdaoiiiamuiiu
Internet web server, l‘ﬁutfu“r]ﬂuser Au1on3odealer @1W13019Dstock information W1Uinternet
web browser Web pagesﬂSwﬂ?)‘l_lﬁ”wﬂ‘iWIllﬁ"‘ﬂﬂqaﬂ’Jlﬂ'll'llﬂs‘lﬂﬁﬂﬂ‘]'lllﬂmﬂ'li acquisition
lead-time, reorder point Lmzﬂimmmim m‘j1w1‘Hﬁ]usuppher’c’l"]ll’limﬂ'l'uﬂllﬁﬂtl'lﬁ‘lﬂl‘i'.l on
ﬂ’.l'llmu'I!JﬂﬂTuﬂTimﬂ‘Ill‘limﬂ'liEN‘i'Usupply chain management system uazlﬂuﬂsﬂwumnq
AMSUUNUMIHER mmmaw‘fqﬁ’ununnﬁwm host computeriflafiufinauguMIIIY
warehouse 1A83 0 ULadder programming PLCH1userial communication RS232C, TsTanen
401371 14OMRON SYSMAC 48 HOST-LINK protocol HAazwannmai nieAaTaqiibarcode
spywitatag luszuuduuuy, Sagiasiman 3 nuuvesdud barcode reader ABAUPLC Huiin
Tunaidnafudis  Sunaudeduigaiiunie ldnduunnnszuuadsduiida lula 35sii

1@fuvesiaqusniduazusneen(FIFO) Host Computersad1AuveIms ldAunIonsiiy

3.2 AGIAUAININAIONIUIIA

v
asThauvens AUt s lli  Idnuazmehoudd  Yeafuduiluadadum

o

SaTusaf 4 uowaz 6 Aoy , usazdumisansadmuaiudulserdisdaedia Tavddy

b

° -] A A @ 1 ) 1
$asue FIFO sevumuued  mahawves Inuafuveasuiidlddajusoon sniaquazioin

L '

os o 3 - o o v w d =a a
ﬂ’JB'I'IJ'IJ']iTﬂFI 1NUUhost computerﬁlzwi]'liﬂl'lﬂ'muﬂﬁ'lu'ﬂuiﬂlﬂiﬂﬁﬂlﬂﬂﬁuﬁ.ﬂﬂﬂﬂmﬂﬂﬂﬂ

Vv

Fud mehenvesTnuaduiu Gududl9ionveTaq laudensiiaiagainhost computer uag
fhusuBoadeuszthuiuiaaiinmnamatuiugmnsandsiuaznadae mndeufiunuis
wazunuUBBt B ARz N puRBI TR ngATd M e Ty
dulsznoudngvesndiduiinandada Tuli Al 1. Fossaiuingay 2. 1nTosilo
Y 8aTusia [Automated Guided Vehicles (AGVS)] 3. 50unvouinAowf 18 (Forklift Mobile

Robot) a4, LIHINIUANNI3Y1191U(ControlPanel)
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51 3.1 adadufnendasn Tusla

3.3 AANNIIARIAUPLC

prc  dlunouiiumefimmzdsziannily Seiilassaframiounsuiiames uside
unndredude il

1. PLC gnesnuuuiiiinmmumuAsanminadeuveslssanugammnssy mu amiou
aumum szuy fhsunau msduagitow manszumn

2. msl¥Tsunsuwes PLC arhigaonnmilouvesneuiianes PLC sxiiszuuasinaey
dues minldnudeuanigeinnae

3. PLC e Wsunsmen Biftes Tsunsudor ililideenn dauneuiiamed
wwhamand TlsunsyB3naieq Tusunsuwdousu Sainamgaoinni

¥
4. PLC M¥muqunszurumssaaynyiia sawueniaen uazuuuasin(ON-OFF)

3.3.1 MIABEI5HUVY Host Link
A ' o a ¢ o ' o & [

Wumsi¥euds PLC nuasyiameina lUdunianesa COM1 38 COM2 a@auun
wilonlduasgumsdauveynsy  weldaunsoniuge PLC vnnouiames1d dmiy

= o y 1 Y ° 4 ] Y
aoumed 1 niee awnsododidy PLC 18smauwinn Tasldmadeude warsqdudn
&rofu Bond PC Link lums@adouuy Host Link sxdpsriugunsaifizonin Host Link

- & il {o | a . . & 3 "
Units #9vzdnanamaneg nsudufildlumsfadenuy Host Link Units #92@03@3A1A199

A udun19lumsAadeuuy Host Link Units (C-500, LK203) W1MaINFu8AT03 PLC
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332 MmIArABrIUNBIABYNTN RS232C

Wo3neYNsY (Serial Port)

ilosnimnasgumsideudonuy Rs232C ildiuodaunina FuTunasgiign
fmualan EIA Fuilusasnsqaamnssudidnmsoiindueemin wosaeynsy RS232C 9
Sunoiavounionouiinnediividenaszian 9 vaz 25 v Fwzdundh wein coml
waz com2 thuea lunnuiusiamesneynsui ldnugulavassan CPU vumuvain uA
mséamsﬁmumzqﬂﬁ'ﬂmﬂﬂu%w UART (Universal Asynchronous Reciever / Transmitter)
snfinity dluilagiuiiwediiionldfunniiqaie 16550C

ﬂﬁ’c‘h‘i’l’ﬂqa (Data Transmission)

o o

[ A a 4 9 9/ - = '
msduRasnuInniniesnoniiamesuduasliumedeyaia (Sondrvuauns
4 A a do o 4
Serialization) @evzadraursudoyalavmsiudaiuiludmivasdeasuazmsaiivaoy
1 a i 9 | h | Y = J o
u On Start, Stop uAY Party iiudu uazdsimmsudeyaiadniuindniuiEives
Tuidumionedaounsy (Baud Rate) uansaamzammionfivzivdoyadidnusdalulify
A - o
IA3DINOUNAADT
mﬁm’fmga (Data Reciever)
sudeyaunzasanaoungndewewisudeyanuanasgdiimun - dudadedanma
‘; =S Y 9y = o A kY . - Vv =
Suvedimsudadofianaaiui Tavnsaeaeunnugndeaves Party udvunlasmnedoyauvyiia

Wilumsnysdansnusiiiuniowmeuiiuned uaasaamzawniouiisiuddnysdall

_Command )
(nswer ]

31t 3.2 uamimsAadedemsfusznin PLC iy AowRuADd

ﬁﬁ'ﬁ"u Interface

Computer FiE:

Baud Rate

Aesasinnudalumsdaniedoyavealudy  luilaguuTudn ldsumswannldedn
win sasnmialumsdededeya 1 da erhifudai 1 Baud Bndely wu wasgu
V22 bis H1 631 1 Band iy 4 Bit Aafuluiuiidsanaamuda 9600 Baud sty

as o [
dnsnsa lunisdanedeya 38400 BitSec.
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Bit per Second AosananuialumsdesosauiavesTudnlu 1 i

Through Put AoduvestanannsodeinuTudndeiaq melu 1 3w

Data Format

lumsdemssznin 2 TnualuszuyInsawezdesinaundnladeguuuveansy
foynfinsaiu Fansdadeyauuy Asynchronous i vennndeyaiidosduinuds dados
fanmsytamzlumsdaniefudeyaseniaiudnde Tavfindsudoyalumsdaniesy oz
1Js:nauﬁ‘:uﬁﬁ%qaﬁﬁmmﬂmuﬁ'wia'lﬂi’:

Data Bit (Indoya)

MEINNTZUIUMS Serialization Meziimsdausdazalfalaroms TaviGuda9in
Saftihivddydge Wddumisiiiodiygaga

Start Bit (fasududoya)

.

“ ¥ = ) Y] a9 y 4 Yy o ¥
ﬂﬂﬂﬁﬂUﬂﬂ1H1ﬂi1UﬂQQﬂl‘iuﬂw\lﬂ\‘lﬂﬂuﬂﬂﬂﬂﬂﬂ’]iﬁﬁ "‘]Iﬂu‘lf]ﬂ"l sy szapav v

Awiinsududoyaiaue

¥

Stop Bit (Indugadoya)

4 a4 a & v 4y :

Aefiafiuoniagadugavesdoyanaoimsds

¥
Parity Bit (UAN13@)
- \ o 1 A 4 ﬂ'

andaiil#lunsasnaeuanugndoslumsiudefeya Falavdrmmnozimandnlan

1 ia vndiavesdeya 7 Ua

;ﬂtmnﬁﬁ'ﬁ ( Command Format )

@ | x10' | x10° ' .| W
< 7 % AN AN <
Node no. Header Code Text FCS
Terminator
o W P a o o
@ 1‘i’.|ufrq;nnumﬁtmumﬂmﬁumﬁq
A - Iy ° a 1 a @
Node no HUIWIAVIAT DINDUNAADINADINITININITAAAD (3U1N 00 04 31
Header Code Wudmvesmdannuen 2 A20nys
" - P o 1
Text ATNITIWRDINITNINITAN
FCS Frame Check Sequence 71714017 2 AIONYT

i d "
Terminator udmuaaimsdugavesiids
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JUuuUHARBY AU
@ | x10' | x10° s | K
S 7 < 7S 7 7\ 7
Nodeno. Header Code  End Code Text FCS
Terminator

@ , node no, Header Code

End Code( 1aUgMAUNN )

seimdoumdanaaly

.4 x
Wudwnuaasaaiue UnAszuaa “00”

SrildeRananvzuaaaily Error code

¥ "
drutiagndalunsdlifuiidagdoyam

Text
2
1y
M50 3.1 HAAINIWNUIYYOY End Code
4 J LA T
Endcode |AMMINGYRI End code|  MAHANINAYY M3 HURau (process)
00 aznd 5 2
igwsoUfiaonld |[mdeiddlybianse | assgaawduiuives
o1 11 Run mode YA 1411 Run Mode| Midai 19y Mode
Tiannsadfidemld  |[Mdenidald liaanse
2 14 Monitor Mode ﬂﬁﬁ'ﬁnu‘lﬁ‘lu Monitor »
Mode
gnnsoUianuld [deiidal)hiaunse | Codellhinunsnl¥ld
v
0B lu Program Mode ﬂgﬁmm'lﬁ"lu Program v vauzil
Mode
= = A ad o
ANUAANAIAYDY FCS  |FCSAAWAIAINBININ M3 | AT29935MIfA MM
[-] o a =a i |
13 Annunieoniwaves | nsdill dygnusuniu
' ¥
Ay IusunIu Irtdadda Bn nda
" ¥
wiannuAanaalugy  [jUuuudidsdanaia Masavgduuudnais
3 ) ¥
14 MNILAGE udrdaidadnass




- '
MINN 3.1 (AD)

50

End code | A13%3N8vU04 End code mqnn?'nﬁﬂﬁu m3U AU (process)
Aanufanmaludoya msfmuatuiidmsy Amuaiud Ifgndes ufads
15 ild 38 uag madou | Mdednad
higndes
frdfa Ty saine hififdaiiszy 13oge3s| asa9i¥aCommand Code
16
AannuAanaialunny [A1w1Iframe 110N | 1119 Frame Yuseniiu
18 12904 frame ATUEIGIAATAINUA | M0 frame
151
19 Tiannsodfiaanuld - "
ludaunwsuiuves |Pin 1 7 DIP Switch ¥04 | feri1 Pin 11%og lumnus
23 Aldimstlesiumsi@ou [C 200 HS ogluanme |Off
( Write protected ) ON
i3 Abort 1iie9InA2 anuAaNIARaTY | Assaeufdaudaiimads
”
Aananaly FCS voade M3z Anwenives |9nAsY
A3 yaiid Frame thannifundy
veusodjuanu
( Execute )'H‘luframe
{insAbort s ziimsld
AS Joyaiianaaludoya : .
fida
1N15 AborttN 5 1ZIAANTS
A8 Ain nanameatunmen - -
frame voadoyniics
Husninavesdyga | Wdsidalmisnass
Bug ) U N




51

3.3.3 Frame Check Sequence (FCS)
Fcs uditlddmivasudanmiananvesmsdomsidanamsuaoudeya s
fin i 2 drdnusveadoya Ascil Tasmsi Exclusive OR ¥0aAAI8NYI9NNAILYEIRITY

a n‘: ] i o o o Y
INHAABL AU TAUITUAIAIATEINING “@” IUDIAITNYIAIYANIUVDI Text

A10819MIHIA1 FCS

@10 RH 00310001 58 *CR

Unit no. Header Text FCS Terminator

@ 0100 0000
XOR

1 0011 0001
XOR

0 0011 0000
XOR

R 0101 0010

0 0011 0000

XOR

1 0011 0001

Wamsfian - 0101 1000

uaadlu Ascl
0011 0101 0011 1000

FCS

¥
o/

TuapumMIATITeUANAanaIalasly FCs
1. Fcs nldnnmssmnuszgndamiendumidallis pLC
2. PLC avhmsufSeuidioy Fcs # PLC dwnaldiy Fes figndaunduaeuiiuaes

Easefurrdanansuausuiy OK uazd luasstussdinanouaueaiiu NG



3.3.4 Host Link Command

¥ [l
(1) Wu# Internal Relay / Special Relay

gﬂuuuﬁﬁqmsdm(kead Command Format)

o

H Y - 1 o ¥ { J
sUuVUAFIuD4 Host Link tioAAADAUNUNAIG 489 PLC A

g
U
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@

X10

0

X10

R | R

X10

3

2

X10

X10

X10

X10

X10

X10

X10

3UuUUHARBUTUDA (Response Format )

@

1

X10

0

X10

R

R

X16

1

X16

0

X16

X16

X16

X16

1A an1513eu ( Write Command Format )

@

1

X10

0

X10

W | R

3

X10

2

X10

X10

X10

X16

X16

X16

X16

sUuyUNaABUAUDY (Response Format )

@

X10

0

X10

w

R

X16

X16

v

(2) WuW Link Relay

5UuUVUAITIN1581U ( Read Command Format )

@

X10

x10°

R|L

3

X10

X10

2

X10

1

X10

X10

X10

X10

X10

JUnuUNARDUTUBY ( Response Format )

@

X10

X10°

R

L

X16

1

X16

0

X16

X16

X16

X16

JUMd M9y ( Write Command Format )

@

X10

0

X10

WI(L

X10

3

X10

2

X10

X10

X16

X16

X16 | X16

zﬂununamuaum ( Response Format )

@

X10

0

X10

W

L

1

X16

X16

» [
(3) WUN Data memory

1Uuuuf1dan1391u ( Read Command Format )

@

X10

0

X10

R|D

3

X10

X10

2

X10

X10

X10

X10

X10

X10




U UHAADUAUBA (Response Format )
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@ | X10

0

X10

R | L | XI6

X16

0

X16

X16

X16

X16

;ﬂﬁwﬁamni‘mu ( Write Command Format )

@ | X10

0

X10

W

3

L | X10" | X10

2

X10

X10

X16

X16

X16

X16

s1uuUHANBUTUDA (Response Format )

@ |X10

X10

0

W D | Xl16

X16

¥ 1
(4) WU Auxiliary Relay

;ﬂun‘uﬁﬁ N394 ( Read Command Format )

1

@ | X10

0

X10

R

1 | x10°

2

X10

X10

X10

X10

X10

X10

X10

Eﬂtmﬂﬂﬁﬂﬂnﬁ U049 ( Response Format )

@ | X10

X10

R | J | XI6

X16

X16

X16

X16

X16

g1 ansi¥ou ( Write Command Format )

@ | x10'

0

X10

W

3

J | X10

2

X10

X10

X10

X16

X16

X16

X16

JUHUUHARBUAUDA ( Response Format )

@ |X10

0

X10

w J | X16

X16

b4 v
(5) UN Timer / Counter

JUuvuMTIM381U ( Read Command Format )

@ | X10

0

X10

R

3

G | X10" | X10

2

X10

X10

X10

X10

X10

X10

JUuUUNaRBUAUDA ( Response Format )

@ | x10

X10

R | G | X16

X16

0

iﬂﬁ“lﬁ'dﬂ‘m%tlu ( Write Command Format )

@ | X10

0

X10

W | G | XI10

3

2

X10" | X10

X10

JUIVUNARBUAUD ( Response Format )

@ |x10

X10

w G | Xl16

X16




33.5 Flow Chart Y8am13A1HIUA1 Frame Check Sequence

L ]
(1) Flow Chart M3AMIY Frame Check Sequence YUABUN 1

-, ¥
[FRUZMN

Fagluuudenmds

uauthu ASCII Code 1augu 16

) 111135 XOR Character LIABZAIVUATY

Y
wadns laidu HEX Code

ATIVADVVUIANAANT
=2 Man

" ¥ t ¥
iy “0” viavu lnasu 2 nan

Yes

Y
o -1 o o ¢ d o o o ‘¢
UIWABNAIAY + HAANT = VaenMIAINaNYIY

[ ¥ ]
3UN 3.3 Flow Chart ¥99M3fA11IUAT Frame Check Sequencetuaoui 1

54



¥ |
(2) Flow Chart M3A1IY Frame Check Sequence TUADBUN 2

BuAu

A

\

gy ;
yamdouudenidudoadu

Ao FCS

\

deusanAdeluduaiesraunu

FuufianRroUaUe

A

AU FCS LAINADLIAUSY

o - o4
wSouiioy FCS 1A = FCS idmou

No

WARIHA UPDATE a0 71usn 13911y

[l » ]
311 3.4 Flow Chart ¥0aM3AMIUAT Frame Check Sequencedundui 2



¥ ]
(3) Flow Chart M3A1U%4 Frame Check Sequence YUADUN 3

» »
TamTonudenimduiiosdu

A FCS

< bue
deuRanAdaluivATesnTugu

FuuADNAYLAWN

#3290V Error Code

No

- a4
niulasasesvaniusiiin
Update o0 uzmainTu

v ¥ ]
310 3.5 Flow Chart ¥99M5A1MIMUAT Frame Check Sequence YUABUH 3

56
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3.3.6 MmIl¥PLCAIURIATEIINS
o A. [y q‘ ¥ J d o ci § o 9
MININUYBITLUUAILANIATOINNTITUAUIN Tuunazinseadnsnl¥nanszly PLC
) o 4 o ° A o ] q
C200HS Wudmaugumshim Tas PLC wiladiimsnuguinsesinsudazinies lay
v v ¥ y
PLC udasdozdudaseaoiy luduaoumsnaaiavuail stuaouudse 19 PLC 1ivs 6 Tunou
Y [ ¥ " » b4 ¥ ¥ ]
Acdunoud 2 atumouf 7 9219 PLCYanua 7 @2 luduaeui 2 dedupeud 6 w19 PLC
,’, ar Iﬂyi :i 9 o J Q‘: d’ 9 A' o Y -
Suppuaz 1 §7 uasuasui 7 9214 pLC 2 42 sz luduaeuiildiniesins 2 A lumsnda
[ ar c’: o - a ow o ad [ - °
TaePLCuAazdniuuonnni i lunswaandnsusiudadelivihifiudeyadieg s
= 4 -] d‘ L - A oy o dl
waniohoyaii1dda i Taaneuiiamed dlsanoufiaumesazimimssusiudeyanin PLC
v 1
W4 7 2 erhwssau ligaiugumainu
° a = . o«
n‘lﬂﬂ1d1uﬂﬁﬂﬂﬂQTﬂﬂﬂBNW11ﬁﬂ; ({ureorder inventory database HATNOINTAANADINS
fiamnsoAeRYy Ethemet Local Area Network Tnt1dyaTlys Innoaiidd / lewlumawoudesznin
¥ ¥ ¥
aouTIAeY mMsaadafuseninlaanouiunesiniu PLC Tau PLC 111 7 Adunsneziyouss lay

¥ & 1 [ ; =] 3 3o 1 - A " e
¥ msioudeuuyeynsuriu RS422 uazminmiunsgauiaalianleny Rs232 neuiiesieudeny

l I

me !uu~' 1 e fET)
= T l |

l [
!ii!l""_'.' [T J,.;.; T

[lNTHE&Nj % /H;I Frmowit 4.

310 3.6 maFoudsvosneuiunes AUPLCH ¥ lumsniuguinTesing

Teanounnes

&Wﬂlli‘ 7.
3o 2

- -
Tunowil 7.

I.ﬂf;.ﬂ li’ 1

maiees PLC Gudunnnmssusuyndumlsznanauazimsiuiudeyadeui
1 o 1 J 1 4
waseniymesnuiumInIugumnimag ¥alu PLC {u OMRON C200Hs lFnuqy
L ¥
i1 7 §2 92 198unmuazieninn 32 in3auns 64 i uaz Data Memory dmuiiudeya Ysinu

a w PN - : a a o I o o - a
HAANUNNHIUHUYUIUMTIHAANINUA YSuunaanuaniaoni ﬁﬁlﬂ'l.lnﬁ'lﬂimuﬂ'ﬁﬂﬂﬁ
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[ I 4 [
M13190 3.2 M3 14HUN Input/Output Area Y99 PLC

Area Annua $1u2utin(bits)
Input wordl 11 word2 32(bits)
Output | word3 LIa¥ word4 32(bits)

39U 64(bits)

} ! 4 o d °
A13197 3.3 M3903MUT1 Data Memory dmiuinudeyansiiamuesPLC

Data Memory wiiavosdoyaiihmsdaiy
DM100 r'nﬂuﬂﬂ?mmamdwﬂwﬁmﬁmqﬁ’iﬁmumummﬁm
DM101 sauSnundasustiidone
DM111 fmuanasuAuYeIMIUNAAN TN (amﬁl)
DM112 St inaRaR U RFLYUIUMIHAR (gaii1)
DM113 fmuanmaugavesmsunaadust (gaiin)
DM114 - DM116 yirumileu DM111 - DM113 (49ii2)
DM117 - DM119 fiaumilen DM111 - DM113 (9#i3)
DM120 - DM122 yirumilou DM111 - DM113 (yaii4)
DM123 - DM125 {iarumilon DM111 - DM113 (4aiis)
DM126 - DM128 ianunilow DMI11 - DM113 (4ATi6)
DM129 - DM131 yiraumilow DM111 - DM113 (49#l7)
DM132 - DM134 yirumilew DM111 - DM113 (4A7iS)
DM135 - DM137 yirumileu DM111 - DM113 (4A719)
DM138 - DM140 yireumilou DMI11 - DM113 (4aii10)
DM200 - DM299 safunandh eonvesniliyananduai
DM300 - DM399 SafunailFlumsnanveamilsyandndaat

3.4 yalislaneandii / TeW (TCP/IP Protocol)

Tils Tanoanan/lon (TCP / IP : Transmission Controller Protocol / Internet Protocol)

1 { @ J 4 - @ @ § o o
HunguTusTaneafivaundu  elineuiuaeiaunsalininnnsuasiledduiugmdmiy
msldmuszuudeasdeyonouianed i deyaiildiihdeszgninisoeniludeyatoonate

1 4 1 o o 4 @ 1 A: o i L]
4 menvevaslawdwy e ldimuzaususzuyIassniwlududaluiernse higunse
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! [ o A d 3 Y a
dedoyavinlng laviui azidedsldnlamemafiezsausudeymiunduiiudeyagaiau
¥

A3

ob

Fuse vea TCP/IP msAnredomsves TCP /1P qnﬁmuﬂiﬁﬁmsﬁNMﬂuszﬁ'u'zfu
(Layer) rﬁa"lﬁﬁmsv‘inmti'luﬁﬁszﬁiaﬁu‘luuo{azizﬁu%’u nazite Wiuaoumahamluns
uanlﬂ’é\iuu'l’fau‘mzﬂ'J'Nﬂauﬁ'amai’lﬂu"lﬂadwgnﬁmﬁhf{

- fmuagduuudeya

- Jawsouyadeya

- fmuaduniamsdedeya

- fmuasasanuii lumsdadoya

- Mamsdedeyarudanan

- smﬂmmziﬂa’1ﬁ'm;m’faqaﬁdam

- ﬁinﬂaufhﬁqﬁ%gaém?a'lﬁ

- apund T Wgdad 185 udeyauda

- dermdeyalUIWFunmiaudaty

donSoumouiu Tumadedams¥euasszuuiila (Open System Interconnection

L d
-

Reference Model : OSI-RM) 14#d

TCP/IP OSI
Application and Service
Process / Application Presentation
Session
Host-to-Host Transport
Internet Network
Network Interface Physical & Data Link

1 3.7 pUmsuieszdumsiaves TCPAP Taud1Bed1aunasgiu OSI Network

Interface Layer

v i 4 Il '
FulvzimihilunsdemrsdeyamemonmlussAvdygnanhas (dygruaein o
- o L .. Ilyf d’ L] 1 L]
wio 1) sedivesszuuiviaulusuiioy syuulassiwdimesinnseszuulasavouuy

Token Ring laviadeyailunquiisuniunsy (Frame) Tavludauridvoarsuazussqdan
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o 1) ' :‘ 1] i Y a
g sdumaaslaems snmsi i lumsnugy sazdmhenldlumsasvaeuderanain
a 1 @ 1 4 1 < o A '
Aadeszaudiega Taoruszuudedyguang Tudwgunseiivendedaioni
Internet Layer
y y 1 U G:d 1
Suileziisumotiinlslaneanie 1p aevimihiidsdeyafiGondn Datagram Taulu
td ] "
Fuid P sz Taehiimsidouderio (Connectionless) Datagram wzgniaidumaiiudaszde
Vel Y [ 1 ] ﬂ. - - y o o Y o o

fu limssulszfunamgndoniidede nieuwdudmsdaiosddy Datagram TiegludiAu
4 v
fignAes

foyaszgndadliluszuuTnsalaoil Router diudaimidumi nirdeyasyliis
Jaune0198eeHI  Router veamatwInsavie  3dealinskuINMINUAUATOIAUNILAE
Yaemadh W lugadeyaitel Router $rdeyafirmandesnsezflnu drlilsmnuas

' o [ o ] 4 1 -] a u’a’ ' :

Tnssthovesdaiesnzdde ld Tnssneduuadr 1R de Ty Iaundnismuaveaniedoiu

Host to Host Layer - TCP and UDP

] ¥ ¥

Tus Tapeanyamlusuid 2 wuy

S upy TCP awmamuvuiinmsidfeudonou (Connection Orient) Imsdedoyalay
o o 1 4 o & 4 o a ¥ o A
SulszdunrmnindedeunzGusdwudeyaiigndes Tuslanea TCP agvhmsmuaIuviune
adr9ilu Segment

A o ' 4 J 1
- WU UDP (User Datagram Protocol) agtiiuuvesmsiiaues hifimsiyeudenau

(Connection less) Haz lufimssulszAunimugniesvesdeya

Application Layer

yaldslanoa TCP/IP sxiiTils Tanealusu sunsuylszynd 1 ldauedinn #iould
ﬁummmzs‘i’mﬂuu’s‘nm‘i{upwm TCPIP wumsdonduszeylna (Remote Login) NISASHIM
ufludoya (File Transfer) msdslsudideiinmseiind (E-mail) USM3 World Wide Web,

NFS (Network File System) miniunazvz’lna (Remote Printing) iHudu

Internet Protocol

FuTs Tanead 1ddemsdeoyatuluszuu Tnsehonouiinaef Taviineunauasiudaz
ﬁnzﬁ'u’faqm%"lﬂ11{531J1ﬂﬂ7w'wmm'iy'uw’la’s’qﬂnsnfléﬂudnszuu'[ﬂsa*liw'ﬁﬁunh Router
Tumsomsdoyadimiy Farerdommhaulusudumediinyesya Tcp /1

dumesin s Ianeanse P FL'IuTﬂﬁTmaeanﬁnﬁﬁ‘mﬁﬁhn1$tfq1’1'aga°lu%‘:u6uma§tﬁn
i ﬁaga‘luﬁmummsﬁ1q1u1u§uﬁn:ﬁmi1 Datagram 311 hifinssunlszduideyaiii

gf.’: 9 = : ¥ ¥ " °_ o kY =
1N IP HUUITYNADY 21IWUMITYPYNIY MIPIFOUVDIVDYA ms'lmsuqmﬂmmwaqa Wy
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¥ 1 d -
mmerHasmMsassaeudiamniu hifimsdadh (Re-Transmission) hilimaniuguns
Suds

- o A o

} )
P fimhiinanfesudouasin TcP wie UDP udradruilu Datagram imiuTai

¥
- o 1 [ [ ] & 1
mstunidumanoz1dirds Datagram @il Wdsueamsalaionisaely %3 Datagram unay

dnzgniadumailudassdeiu Tumsvdumaiu 1 $uiluszdosinrumnsalums
wanlasusia1si1diu s Tanoadidudi 19U RIP (Routing Information Protocol) GGP
(Gateway-Gateway Protocol) EGP (External Gateway Protocol) Wudu

nsdedeyaves P duiluszdeswendumeiiinuennsavsanioanmemanundn
w01 1P Ao Aunmidumaitefiszdy Datagram Tudalaemia lumsiiey Ifqunsalszniems
d9 Dagram veAoeiidoynludniaves Dangm Musfaven Iudanilezuendssumediiin
HeARsAdLMAzMUMANNA 32 bit Protocol Number HazHasIuasIvaouiteldnsivaouh
foyavesd i lifiAanainsenitemsds Flag uaz Fragment Offset 14ifoutia Datagram
duvnadng nﬁmmnm'nnzﬁaﬁﬂgavum"lwanﬁun‘hﬁvﬂﬁswﬂnwi1m'i"ufh'lﬁ"v'|y'muﬁ
meluprsdindaies nmnsey  udaiaviilfuendsinnmi  Datagram fiazaseylu
szunlaseiwld Arilszannsdeorq delimsdszunana Datagram lunsazszuy domitiiiu

cl, o o 4’ A o [
0 Datagram Hazgnidanaly Meflesdumsdedoyaiulu Network

Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source Address

Destination Address

Options Padding

U7 3.8 pupudauniadumesiiinTis Tanea (Intemet Protocol Header Format)

- Version ¥u1@ 4 bit HumvjuvesTislanea 1p Aldfuegluilegiuiuiuia

- IHL (Intemet Header Length) ¥u1a 4 bit 1#iAuamenduialugdues 32
bitword fd1qail 1AMIAY 5 WuAedauiaves Datagram Wity sedesiianuenedintey
160 bit §1 Datagram fififoyadau Option MMANAI veAovinsiAy 0 asly Wolkai
endmiatiuduaumives 32 bitword

- Precedence WAT¥TIAVYBINITUIMS (Type of Service) ¥MIA 8 bit ldisuengunn

¥
¥93U1N™3 UIMINzUszunana Datagram Aaiiot1als
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MmN 3.4 Juuuriiavesmsuing

AUNUILA ANUHUIY

1a 0-2 Procedence

Level 0-7, 0 is normal and 7 is highest priority

i 3 0 = Normal, 1 = Low Delay

1n 4 0 = Normal Throughput, 1= High Throughput
1% 5 0 = Normal Reliability, 1= High Reliability
in 6-7 13091314 u0wan wiiauilu o

- Total Length ¥11A 16 bit Li'fluﬂ'nuumffmumm Datagram Fatusamiedanni
unzduvesdoyalumizy Octet Fanziiir1dgeqa 65535 Octet Tudermunves 1P Host
TuszuyTnsavieRoeeas030e3y Datagram HAM11AAIGA 576 Octet

- Indentification V1@ 16 bit Amualaodds 1¥dmiumsuon Datagram ooniilu
Datagram ﬁﬂﬂ‘]

- Flag 9u1A 3 bit

M3 3.5 iy Flag vesduineditinluslanea

Aunaa AUNUY
1n 0 Reserved, must be zero
a1 (DF) 0= May Fragment, 1= Don’t Fragment
a2 1 (DF) 0= Last Fragment, 1= More Fragment

- Fragment Offset YU 13 bit 193mumisvos Fragment 1M Datagram (AUNBUYI
M3 Fragment A9 Fragment Offset 920¢1UN12003 8 Octet

- TTL (Time to Life) %119 8 bit 1ansdeszosnngegefi Datagram aminsneg
lussuudumediin 1ditetlosulilds Datagram Inaausgluszuy Taseoifimsianain
agha'liday Host i SR MUARITINAE Router 11 Datagram hvhmsilszunanaszana
TTL a9 1 fimnﬂizaﬁ Datagram n13zudana FefWadinisuiy 0 Datagram ﬁ":ﬁ"ﬂ:qn
yawialaesaTulid Vfaﬁ’né’ﬂfuag':h 1415 Tanealumsnudumanuyla

- Protocol ¥11A 8 bit vondaTUslanealy Layer dalfisrirdoyalu Datagram dfi Ty

170 wu 1 aeldslanea 1IcMP 6 fie Tuslanoa TCP Wudu
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- Header Checksum ¥u1A 16 bit ﬂzﬁmsﬁm’:mhﬁnnﬂ%’:ﬁ'ﬁmaﬂaﬁ‘maqdauﬁa
wasum'ly wu TTL

- Source Address ¥11R 32 bit [uvumiouduinediiinuennsaueunIesiid Datagram

siteonly

- Destination Address ¥11A 32 bit Sumnuavsumediinueaniaveunionmeni

a9 Datagram ﬁ"]fﬁﬂ
- Option vnan/aounlasld Hli‘lummnuﬂnwaunwuﬂu Datagram 991992 lidl

wioilldnawe Option A4 aW1300121A84 40 Octet usner hifims1damtuiads

- Fadding sanlasuadld Wy o W lliemlddniavesdumesiiniinam

oy umives 32 bit

Tols Tnnealusudumesiiin

tcp/p s Tnneai W domsdeyaiulussuyInssionouiianes Tasiineufianes
urazArvzasdoyadh T luszuyinsaie mnffu0~'li’iqﬂnmft§amia‘i"uuTﬂW\iwﬁﬁun'h
Router Tumsdoasdoyaidmiu movmﬁamsma‘lu’lwuaumasmmjmqﬂ'lﬂﬂnﬂaa TCP/IP

sSumesitinueamsmiusiaveuia 32 bit liweniavisziiAaves Host uuq i
amwazaanlumssn suinezdvudumesinueamsmiluiavgmuduiman 4 ga uAasya
iiadauinTeaminuyA 13unAud Dotted decimal notation fi1 32 bit i srgnurjseenitfum 8
bit ffeld Bonfudn Octet Faasilinunanun 4 Hod unsdmuamludacfoddouavgmdy
Wy Sumesiiinuearnsaveaszuunitaiu 1010 0001 1111 0110 0000 1010 0001 0101 9%
luuday Octet #ip 161 246 10 21 Fuiloidoungluzves Dotted decimal notation 92
18l 161.246.10.21

Sumodiinvng 32 bit § segnueadu 2 dou dauusnidu Network Number &4
HuTnsetioft Host mudendony uazdnfimaoilu Local Host Address Wiovunumy
Host Address
0 31

Network Address Local Host Address

1 3.9 pluyuvesduineitinueninsd
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& a o n’ ' 1 [
Fandumeitinueamsaving 32 bit # suveszuy Iasaiweeniiy 5 ama Inge

‘.E
=,

1. 52U 1A5900 Class A
2. 520115990 Class B
3. 520U In5990 Class C
4. 5200 1A5990 Class D

5. 521115997 Class E

¥
a

A' = " " ; 9 [ =~
l'I.IEN‘il"lﬂﬂ'l'.l'ﬂﬂﬂE)!HJUTﬂi\‘l‘\]'lﬂ‘llﬂﬂﬂ‘iﬂ'luuﬂl‘ﬁ IP Address LU Class A AYUUIIYD

NA1I09UA TP Address LUY Class A

0 1 78 31

0 Network Address Host Address

U 3.10 0uUDYBIBUABSIINUOAIATE Class A

Class A 9214 8 bit usnlumssmuamnoiauiiadin uagdn 24 bit fimdelums
fMuANIIEY Host lasfiausnveammvuiiaiiadeudu o s ldawsodmuaszuy
Tnsavwly Class A 18 2’ szunlasevio Flumsdmuasumeiinuoansaszidefmun
V190619 Hwilszuy InsethoiivuonyTaseiodu o anoa nielu 1 aaea s ldmunse
dmualnsevioly Class A 18 126 Tasaiw (szuylassievanuiay 0 uaz 127 QN
asm'1d) msfmuanuioiay Host iwwa 24 bit Midszuulnsesvioluy Class A udne
szuuil Host dgeqa 2* idesdan desziidoimuaniusasumssmuaninuayTnsaie
ylWiindes1dqeqn 16777214 indoa

SYSMAC NET Address Format fin IP Address 1at14n138198991n 1P Address
WAs§ Class A uaziudoinaluswouves Node Tu 1 Tasaw uazdmaulassie

b [ o
NanuaNUITnARAe 18

Network Address (1 byte) Node Address (1 byte)

00H 11H

T Fix Values T

gﬂﬁ 3.11 ;ﬂmju IP Address Class A
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a ¢ d
DUIABSIINUDANS ATV
td b4
wennniifaldoimuau1aet19uensimua 1P Address Aall
Broadcast Address
[ " b Y

bit Ngndmuaiunuoautesduniu Hudmuayn bit Tunoaasmilu 1 anue
) v o o . ¥ a ﬂ <2
11199910 1UM3TAAY Internet Address 1iU §1Mn bit veIMIwYRBIDWIU 1 MUAIZHILD

' ] t 4

goflnunniniesioguuszunTnsaviolivy  161.246.255.255 9zl Broad Address ¥4
zuu1A59910 Class B M11010Y 161.246.0.0

Loopback Address

Internet Address 14139910 Class A 1wef 127.0.0.0 szgnimualiilu Loopback
A a 1 4 ' A_ 2 oA =
Wol¥lunmsmadeuazAndedemssznine Iswauunioaiue e mneanud wiol Tsunsy
Aoadadoyaluda Loopback Address dauTsIaneaszdadoyaiundylahiimsdedoyaly

FaszuuTnsetiolan wesnniflumsdedoyalden Address imnodsdaiuies

= 474 Qll d 1 w  a
2.5 ﬂ'l'5Nﬁ9ﬂﬂ‘§<'lﬁ§'l\'llll'l%‘;“@‘iﬂﬂ“ﬂﬂ'luﬂ“ﬂﬂﬂ

¥ b i " L
TuduneumsHamimuail 8 Yuneu msraasudunnmsteuiagAuniesudnalsznoy
_ J = o =) =)
Sl lwvwaunsnds Fadumomssdaauuulszaey AwmsinuuuumemaaDYa
{317 (single-model line) UsznoUAIWANITIM(Work station) MIAABUEBYBINUILYNAMUA
] o : 4 4 1t
armiveumdwuiy Fafiguumanaoudrodvile (manval transfer) uaiidoldniTounn
- = o A A oA ey a W ' o - o o 3
mssruumfeidyanadeudiodelSnardadusinsuaminnuidmua  sildawse
o (-] Z a a V9 - 3/ T
viadam 1. mslifioutlou (starving) Mdannmsadhaniineunin 2. mshifindenu
(blocking) i nantiifeumhardiilsinaiaquineguds uaziimsiunauudeiioio:
o R & a a W a o a0 ] = a :
vunindeyanaudedfinundasusinsuamsmaundmua Tavluluudazaoiinueziinnms
. " ¥ 1 1]
Findoednsdunduiiumsuazmamusudnnlszney  sunszisldduiiduSegilgagaie
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3.52 Tuneudnlansinsaaruniziiasouun (Bender Process)
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3.5.5 yuneutulawlnssadaliiuuu (Flat Extruded Process)
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3.5.7 vuneuventszneulnsaadia (Assembly Welding Process)
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Demand Forecasting Approach Inventory Control for CIMS

Parisomn Sukprasert, Taweepol Suesat and Suphan Gulphanich

Department of
Bangkok 10520, Thailand (E-

Abstract

This paper presents a techmique to control the invemory
hvelnnhwmhmmmmbymngcm
and forecasting system. The product demand

that stored in the warehouse depends on orders from

Podsson process and the delivery lead-time is known.
The demand forecast can predict the wrend of orderand  every
mmmmmmummm
to mutomatic warehouse comtrol system. The automatic
wxehmu plays an important role in the conputer

e of oS peiacion planing

material requirement Mu’dum

mﬁmmm

cost accounting [1] This paper fncus o
implemerting an awiomatic warehouse contol and
inventory management demand forecasting system

Keywords: Demand Forecasting, fuventory Control,
CIM.20Q

1. Introduction

The puarpose of invensory managemsnt is to reduce the
umlcustufmmalm: Thusm:hmmw
prevent the demand back logged and to reduce the
inventory level during lead-tme as well as acquisition
cost We used the demand forecastng model to
develop computer software to control the inventary
level This approach is able to forecast the reorder
point (RP), the optimal reordes level (ROL), the order
quantity 2s well as to tack and record all inventory
mﬁtﬂamm&iﬁuﬁm‘mﬁ
The main concept of desizning warehousing and
production policies is 10 reduce inventory on hand and
minimum lead-time as well as operating cost. By
using mmomatic control system and imformation
tectmologies including the Internet are bringing about

the operations. The barcode system is used to identify
type of goods mdmmnlsmdmmlko

Faculty of Engineering

Instrumentation Engineering.
Kimg Mongkut' slnmmoﬂechmlngﬂ.arlmbm;m
il kstaweepadkmitl ac

with PLC 1o memipulate the warehouse control system
by cooperated with Ladder Diagram programming and
the Internet web server.

L CIMSYSTEM

Computer integrated manufacuring (CIM) is the
highest level of automation, and is Likely to affect

The function of CIM generally
mhdummmm:smmhcm
technology to support mamfacture and desizn wark,
and the other is the computer technology to support
the business management [3}[4]. The CIM includes:

mmmmhmauaﬂim&m
smucrare {1][2], as shown in Fig | [antnass
Management System, Production management, FMC

hmcmummmnl'nncmpm
are linked togecher through an Ethernet Local Area
Network and Internet zateway. The autommtic
warebouse system 15 wied 2s the cemter of the
dismibution center in the plant and inventory
ramagement system with Internet application.

L d ’ .
a'l'l'l]ﬂvlu;ﬂnﬂﬂ‘lmrIu’ﬂ*\ afen 28 (EECON-21) 20-21 mavau 2548 S e —
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3. Inventory Control Model

The inventory control is the basic manifold to all
process. It controls the stock of raw materials semi
finished (work in process) goods, or finished goods
[7} This allows the successive stages i fthe
to function somewhat independently of one another.
The main purpose of the management is to develop
inventory policies that can minimize the total
inventory levels mmst be made These decisions can
be classified as follows:

o The time at which orders must be placed is
fixed and the quantity to be ordered must be
determined.

» Both order quantity and order time st be

determined.
way i to order large amounts to minimize ordering
costs. The other way is to order small amounts to
way in terms of profit and total assets rewumn is a
compromisa betwesn these two exiremes. In order to
develop the inventory comtrol models, various
concepts have been studiad

3.1. Economic Order Quantity

will increase while the ordering costs will dacrease.
On the other hand, as the order size decreases, the
carying costs will decreases. Hare, we assume
conditions of certainty and that the anrmal demand is
known. Using cabculus we can be obtained
the basic model of EOQ below [B].

2 KD
EOQ = '1’_-&

Where

K is Ordesing Costs (dollars per order)

D is Demand Rate {(ymits per unit time)

h. is Camying Costs or Holding Costs
(dollars per imventory unit per unit time)
3.2 Inventory Control Systems

Almost of the realistic inventory sifuations certainly
* usually fuctuate and cannot be completely predicted,
in sitations where these two factors are relatively
constant ard known The earlier inventory models
will provide us an optimal solution. The assumpton
regarding the ecomomic order quantities is not
applicable to all inventory situations. Demand or
usage of iems cam be greater or lesser than

M

anticipated due to external and internal factors. Also,
the acquisition lead-time can vary from favorable 1o
unfavorable due to the supplier and /or transshipment
difficulties [8].

321 Continuous Review System

Under the comtimious review the reorder
guantity is fixed at the EOQ level but the frequency
of ordering varies depanding upon the fluctuations in
consumption. Whenever the inventory reaches a
mininmm level, known as the reorder point, an order
for a fied quantity (EOQ) is placad.

The reorder point is defined as a point in time at
which a purchase order should be placed o replenish
the inventory stock. Thus, the two variables usage
and lead-time are an integral part of the reorder point
Thus reorder point (RP) is caloulated as follows.

RP =B +DL 04

Where
B is Buffer Stock (inventory units)
Dis Demand Rate (units per unit time)
L is Acquisition lead-time (umit time)

Buffer stock or safery stock is the exira inventories as
a buffer or protection azainst the possibality of stock-
out due to higher demmnd However, a larger
imventory of safety stock will imwolve a higher
imventory carrying costs, and on the other hand, the
higher safety stock will decrease stock-out costs.
Therefore, on2 has to make a balance between these
two costs in order to obtain an optimal safety stock.
Fig. 3 illustraes the way in which the contimons

NN

If—l
Fiz 3 Contimuons review system
3.2.2Periodic Review System

a

Periodic review system is basad on the determination
of a fixed persod at which the inventory is reviewed.
Depending upon the type or usage of items, the
penodicity for review may be a week, fortnight,
momth, quarter or year. The optmal peried is
determined by Order Quantity/D = t,. Usually, some
items have shorter review periods than others At
each review period, an order is placed for an amount
equal 1o the difference becween a fixed replenishment

r ”’ -
uudt:gu?nmnn?imnu'ld-h aim 26 (EECON-24) 20-21 nanau 2348 verinedoeTIushenT
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level and the actual inventory level Thus, the
quantity is variable in size. The replenishment
(S) is given by

S =B+D(I+t,)
Where

]

C

y :J":.)
i
,_,7

i,)aN

Where

Qi Demumnd Rare (fmentory vits)

EOQ s Economic Order Quantity (inventory units)
B is Buffar Stock Tmifs)

o is Demand of invessory usage for i (invessry
mits)

] ; 15 Time saries for sach cycle

J it The sod of invessory cycle tims (unit tims)

The moving average forecasting modsl can be given
as follow. [7]

Dysrty +Dysesy- +D, o)
n

Dy =

Using moving average method for demand
forecasting. let = 3 thus the demand forecasted in
rext period can be given as follow.

.D. n? D‘, 0 +D, (6}

D,
vy = 3

Assume @, is the reorder factor for § , its value can
be defined as follow.

L, ff O, =B+ID,,
. 1 o

0, orherwize
Lat L is Acquisition lead-time (umit time)
Then the reorder level can be calculated following

E

ROL=a,(B +1D,,,) ®

Remark: if ROL=0 is mean that no ordered.

Programmable Logic Controller (PLC). The maim
function of the bost computer is 1o record inventory
databace and forecast the demand The system is
developed on Windows operating system, Microsoft

Basic 6.0, Microsoft Access 2000 and SQL for

E
i
i
;
i
£
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information rapidly. On the other word, this situation
can be appropriately supported the mpply dmn
rumagement system and very advantageous for
production planning. 'Ih:smnlsondumhm
of ordering costs. The host computer has a function o
cmolﬂ)ewehmnopmmbycmndm
a Ladder progamming on PLC through serial
commumication RS232C, the commmmication protocol
wed OMRON SYSMAC namad HOST-LINK
protocol. Each product or material pallets have the
‘barcode to identify the material type. In the prototype
system, the material is classified into 3 kinds of
product. The barcode reader connected to PLC 1o
sinmitaneously record the date time when the product
is stored or retrieved from the automatic warehouss.
The method to retrieve of material is first in and first
out (FIFO). Host computer manipulates the sequence
of rerieving and storing The storage cells in
automatic warehouse bave 4 rows and 6 columms,
each of position can be definad a5 two-dimensions

array varable. There are three types of material
tI‘ypel Type2 and Type3) which divided zones for
stonmng follow as: Typel stored at column 1* and 2,
Type 2 stored at columm 3" and 4", Type 3 stored at
column 5* and 6* Each zooe will start the storage
from row 1* to row 4™ respectively to ammge FIFO
CUELME system.

6. The experiment

The experiment is to illustrate the behavior of CRDF,
we have simulated the demand of mwentory usage be
Monte Carlo mechod, assumed they are the umiform
mudnmnmbus.'lhedmmdungepummm
fluctuated from 1 unit till 9 wnits by

fixing reorder point. The drawback of this method is
the stock out condition when it meets pressmg
demand. Fig 6b shows the sinmlation result of CRDF
method that can solve this problem.

..‘l'”..

Fig. 6a Sipmlation result of Comtimuons Review
method
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A Design of Automatic Warehouse for Internet Based System

T. Suesut, V. Tipsuwanporn, S. Gulphanich, J. Rodeumtul and P. Swkprasert
Foculty of Engineering, King Mongkut's Institue of Technology Ladkrabang
Bangkok | 0420, Thailed
(E-mail krvintaw@kill. ac th)

Abstract

This paper presenls the development ol imveatory controd
gystem for @ prosotype Iniernes-based using automaric
warshouss, To decrame kad-iime and ccononcs i very
important in industrial managemen: Therefore this paper
has developed the informadion sysiem a5 well as the
automatic warehowse minchine im ander D decresss lead
time and lecrease retwork coamectibility also. The
sutomstic warshouss maching contists of 3 st of AC
maotor for drive 3 axises of mechanical comrolled
by Programmable Logic Controfler: PLC. A techiigus ©
arder mnd stoemge foc mry materials or goods can be done
susomaticalty inform of FIFO (First In First Oni) by host
computer together with FLC thet commecied o the
[oternst as Enternet Server. The peofits of this aystem can
be decreased the lead-time, therefore the holding cost
el cxpiation Lime aoe a0 dicreased.

1. Introduction

Recently, the [otemel lechoology is widely wsed in
oommuniesion network by compuser  ond  other
cquipment such as (e mobile phone, pocket pe and
customs bardware. Typically, the Intemet has TCPAP
prolocol sod web browssr so seareh any informsicn on
screen. Morcover, it has other ook for communication
such 38 Active X control that cam be supposted sending
Indemation af fext, image, video ond sound. Thés paper,
presents 3 wchnique 10 desipn aulomatic warchouss
sysem by comcept of Computer Integrated
Monufacturing (CIM) and Managemeent Tnformation
Sysiem{MES) basod on Intemet in arder 10 cooanolling
the inweory system. The coasist of the
warchouse modd controlled by Prognmmable logse
Controllérs: PLC sad ihe barcods for ideniify se type of
product and the computer work as comtrol server which
connected 1o the intemet and abso used for managing the
datobase of inventory control. Each of operaliosd cas be
operabed muwinmatically and relstivoly. The wmers an
checks dmpbase and monitoring through web-cam
camera. Therefore, this system can decrense the [aad-
time between re-arder point o that it abso decrense the
hodding cost and the opemauing 1ime.

p 2

L1 Computer Integrased Manulscturing (CIM)

It's admost the same lime of compater applied in
mansfnctore and the appearance of compuier, byt the
direction of developmest geserally consists of the
following two major rypes: (1) ulidizagion the computes
and 1be compwier luchoology to promute the design
capability of the product; named as CAD. {2} witimlion

0-TH- 765 7-8Q317.00 D 2002 1IEEE K1k

i computer and the companer echmology to suppornt
manufecturing astamation. In recent years, competr —
Alded-design{CAD)nd  compuier-aided-manufacturing
(CAM) are issegrated 10 be become @ CADYCAM system,
and the concept of compuler-imtegrmod-mmnufactering
(CIM) is n fisrther exieasion of the idea of CADICAM.
The Fenction of compmitr integrased manufactariag
(CIM) genemily includes two major terms: Oue s to use
the compoices whd Compancs fochadlogy %0 sappon
manedacowre ond design work, asd the ofher the
computer and computer techaclogy o seppont the
business monapeawt, From the view of compuiers
sapporting the manufactare and design work the conlent
of CIM sysiem I8 well knoown a8 follows: | .Growp
Technology (GT), 2.Compuier Alded Design and
Manufncooring (CADVCAMY), 3.Flexible Manulbcturing
Systens FMS )4 IndustralRobir, 3. AutomaticW mrchouse,
[1]12] Simce the appearance of umerical cantral (NC) of
machine sools in the 1960x, the manual machine work
started %0 Icamsler 10 the machine with the sinomatic
coatrol system The fexibility manufschae and the
appesrance of CNC machins had come w 9 new farther
are since the spprarance of the machime center in 19704,
Tt the faetoey, ome of two CNC machine ar maybe somse
astomatic equipment inkegrating with imdustrial robots
can make up Flexible Manufacturmg Cell (FMC), and
Flexible Manuficuring Sysiem (FMS) forms with
widing Awomatic Gulded Vehicle Syssem (AGVS) or
some aubomatic starage or conveyor systems ity FMC.
Accompanying with che necessity of automatio and the
propress of ochaiques CADVCAM sysiem amd e
swiomalic warchouse system and cic are crested. Witk
shove and FMS systern a CIM system is pemerated
Engincerieg cducalion must match with the high-speed
aulomatic development of the faciary, so it sy sot be
fall behind in manpower training, In this orticle an idea
of CIM inciading vhe aubomptic warchouse systci, the
comveyor  fransfoming system,  the  motwork
commumcation

2.2 Comtrol System for Imternct-Dased

The Intemt has beeome the mos ienponaes network for
conunesication and the bigpest data sarage. It connects
o million of competers oll over the world giving access
1 commwaication, dats, picowre, videos and evea resl
tima imapes of distam environmests. There ore several
fictors shat mike the lemet an stnctive medivam for
telcoperation applications. P3| Finsdy, the Intermet has a8
exiensive peographical resch An csiimared 147 mdllion
people and 9.5 milkon omachines are mow plupped into
e Iniemeet, with the flguees doubleg or tripling every

JEEE KCTT 02, Bangkoh, THAILARD



year. Teleoperared devices can be controlled and
oponh:duwpﬁorlhﬂowmutntww
Secondary, the Inlertet @ network and  plarform
independent. This ensbles compuiers of diffvent
hardware and opersting system  platfoems 0 be
conmecied and commwanicate with each other over
differesn kimds of network sed physical Boks, This
widems teleoperationy development on any hardware and
software plstiorn v be shared and Mccaid by 2
significantly larger sadience of computers.

3.Design Approach

Thia paper lomedonilcdewropm:)flnww
control sysiom for a prototype internet-based wsing
nutcenatic warchcuse, The syster overview is shown an
fig 1. The kost compuser wick as web server ssd control
server.

109

cabculatian. The system design i shicrmm in fig 2. ond
fig3. shaws the mromatic wanchouse

L
il
L]
1

L]
1
L §
1

L
i |
L]
1

nan

Fig.l System svenvicw

1.1 Awtematic warchouse

The hardware sysiem of the asnomalic wurehouse
jnchade & Jtompe Brame, an ausomaic guided vehicled{1)
storage frame, = autoesatic guided vehicke(1) storage
rack: It i pnade by iron material sed has 24 cells 1o ssare
goode. (7) Avsomatic guided vebicle; the vehick: |y
adopted a 32 inductiva moror derived by Inverier whach
controlbed by PLC wsing rolary encoder Through high
speed counter fusctian, [4]15] (3) Programmsble Logsc
Contrellen(PLC):. OMRON-C200HS s sdopied a3 the
comtrol system of the mulomatic warchouse and
OMRON-SRM 1-C02 is adopied a5 the control system
of the fock-lift ruck. {(4) Link module of PLC:OMRON
LK201|6) as the communécation unit between the host
computer snd both PLCs, Through the Jink module the
network control cemier enable W pet duia directly lrom
ibe detamemory of PLC and perform the necessary

34

Fig 3 The maoarlic warehogse

3.2 Invendory Condrol aad dasbase sysiem

The conirol sysiem of wranging michine, The syssem of
autosmatic armnging machine is contrvlled by kidder
prograan on PLC OMRON C200H and Forkift truck will
be controlled By Indder program on PLC OMRON
SRM1.C02 which both of them will work together by
using data on compuiers on the sume main network.
Wurking by using mpul of controlling machene receives
the stanss from sensar (Lineit Switch, Encoder) which i
Installed on assomatic arranging mochine and fork-Nift
truck. For output willl bring to costrol rulay circult of

[EEE ICTT UL Bangkok, THAILAND



invertér foc stot molor which uwssd for oulomalis
mndﬁrbliﬁrmdlhlﬂnmdnufmu
will be showed from Nowchan which shows the working
of PLC Program controls and send the signad 5o contrd
the program which use to connest and command with
thas PLC which i developed from Microsoft Viewel
Basic 6.0 g 10 work on Window9B system,
passing scrisl pott RS232C which will dopend on
Prosocol of controller machine (OMRON) In pencesl |
#t i the connection between controfler machine mnd
extensal device which firsly computer will ask by semd
out Cormmand Block, @en PLC will verify and send
bock the Response Black.

the cxarnple of daia comevmmication herwar campunir
and PLC

3.3 Camdera system

Camera sysiem, to make sure that qulomabic armangeg
michiic works siep by slep as programencd or mol,
which can see both from Cliemt and Server as we can
know thit data cim eove comactly a3 ondered oF not of
program that bring v use with this camen s more
impostant. In geperal Web cam will man caich the
changing pisturs more than J0 frames per swoond,
However it will be set up by eacling of compuber
sysiem includisg the size of thm subjece .This remote
control carrecting program, in this articke, use Microsoft
Visunl Basic 6.0 program which developed with
NetMecting program which can wse immedimiely,

1.4 Network system

Local Ares Networki :LAN which is eonmccting ihe
compners fram limised distance as in the same building
or the same wesa where can wire directly for sending
daa in digital system between computer LAN sysiem 5o
that B tha basic netwark system for severl peotecel
works im compaier nétwork including protocal TCP/IP.
Now, the stamdard of LAN sysiean has the unigne
charscier i the bigh speed network sysiem for receiving
deta ia digital which 10 to 1000 Mbps, the network
which Diameicr is 205 meters 0 4000 maters. The main
fciors of Edwrnot Network Syawem (1) Frame i the
group of model of information bie which usc %0 nass cn
system, i without frame, wWe Chm DOL Connecs oa
Network which LAN Cand created (3) Protocel which
wees 10 conmol Acosss to Medin Access Cosrd
Protocol Network which |5 the standand which sgreed all
computers ip wse this network aed provide 1o use
rosounces work oa nemwark effectively (3) Slgnaling
Comporents which compose wilh  Signaling asd
Connecting Componests to sead and receive dass om
nelwork.(4) Physical Medivm compose with signaling
kine, including ochers hardware |, which help ta bring daia
in digial , neming on setwoek in Shis anticle which
provides Ethemet Stendard a3 in Fig 1.

TCPAP System Program

Progmm for coneacting by epdp sysiem on Intermet sd
miranet , devided Inwe 2 ; program for connectieg

ns

110

through notwork card and peogram connects through
modem by basic program of icpip  which is progmm
bencah Unix system. And when we e pervonal
compuser 10 coneec! with Ewerme! network that make 10
develop tepfip beneath Windows which called
Winseck (Winsock:Window Socker) . This anicle,
Micrusoft Winsock Control which is in Micsosoft Visual
Basic 6.0 t0 develop communicating program 1o connect
50 {npernet aod INFaRct ACTWOrk-

Web server System composes With basic servioe fysiem
3 pani; (1) login Serviee(2) System Manager
Service (3) VB Applicarion. Web server sywiem depends
om standend of client-server for requesting the senvices
which there are 3 main pans(l) Client &8 who ask for
service {2) Network Syssern (3} Server is who gives th
service,

4. Experiment

Thies type of prodect ane specifled i the experiment,
The positioa of warchouse collection will be recorded by
star gt 10 O posicion (Nest row.fist column) with the
date of collection These dala are used for prodects
sending out process. In the save type of prodect first
product recwivesd will be firs) sese out, The reorder leved
{ROL) are changeable by showing i comparing graph
with quemsties in the warchouse The experiment is
show o Figure 4 and Figwre 5.

|

el m AP0 ¥ sl e b alea T wad RN T

Fig.5 Program isventory control
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8. Comcluslon

This working system will docrease the mistake of control
system, make coerecting storchowse and aTangement
faster, so thet it cam shories Lead Time, not neccisany
b0 koep product for forg fime anymoee Which decroase
the Holling Cost including docrease the capitnl of
producticon,

i
E

:-—.Jl.lhv Lo Lawd Thng s
- L !‘. Liew Lowd Tewe b

Fig.6 Relationship between load-time and holding cost

Notiee if kad-ime (period of operation and
transportation) is long, holding cost s 00 high w00,
These work charecteristics ure chassifed m Jusi-in-Tine
(JIT) concepl. That have more inporiam role
changing in isdustries nowsdays.
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