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Development of A FA Network Model System

C.H.Kim, H.J.Chung,

Automation Tech. Department,

ABSTRACT

This paper described network model

system for FA with programmable devices

such as PLC, CNC, Robot which basis on
the MAP protocol and constructed with
the broadband 10Mbps cables. Developed

systems can communicate and control with

programmable devices. Such systems we

called are Remote PLC Control System,

Remote CNC Control System, Remote Robot

Control System.

i

Sulel 4434 % Azedels) AEse) dE A4e

SAARE ddsie] gteu ojeigHel AF

SEL- I

cLl A5 Al woluyz Eain Ur}

=]
Bl

il
o

Tl StHE OES £FYL AAgG 444 Bl o

277k A RrA"m Qe J1Ee 44 eEdm e

Azd W AWEEA oY 27E RNFAAANL A

Jfe Al .

19804l # General Motorsel ol&} At
A5 FdAxzg

facturing Automation Protocol) #Eo] Az

Ak Agg 9% MAP  (Manu-

¥ e UM FAoIM MAP FAel nE Axd 3
Bd ulEe Y, 4ALEHm Ao olAY Fdl
g3o] 19879 WAl 40eMs  MAP  Axwgo)

Y.Choi,

396

J.H.Ha, D.W.Han, Y.D.Chae

ETRI

AdxElglon  1992dxel= F 25007 o]de] MAP
Alzglo]l Aol X" FHolrt, [1][2]

Fulo A= &4l 25 3}l ekis A4
et Az FU7EF HE7Ee] nlEEm,

MAP JEYz2 HE =g 27|53 (9F $4,000) nl§ol
EFoug ofA2 FABA HxH Hd7t gl HAolrt.

B 2EAAE olEd AA wde]  AjiAle
Area  AvES MAP JdESIZC  AHEsjed 7)Ee
AEgL 9 2l del 2oz & CNC
(Computer Numerical Control), PLC (Pro-
grammable Controller), Robotsg #4 o],

A ® 4 Ux= Y44 PLC AoJAx¥" (Remote PLC
Control System: RPCS), #72 CNC HeojraxH¥
(Remote CNC Control System: RCCS), '?lziA
Robot Ao X AH (Remote Robot Control
System: RRCS)sl Alx=¢ ZAwds $§& ==2a¥
kol Fatod ZlgFe. [3]1(10][11]
2. 29 A2 7% 4 74

B odRaie d4dgdM g ez A= CNC
Aut<E1> o2 d4AANY oy EAE  HAvbseid,

PLC<F2>% Robot<F3>& F3tel ke EA9

ol = Al Fujoleie] AHelF Wk [41[5](6]
<Z1> 2. KSI-1/Lathe, 41H4H]

<F2> »el: Modicon 884, Gould

<%#3> 2d: TOP1, ®¥A44. Nova-10, W%



RedA2"Hol  Agsm Q&= CNC,  PLC, (1) 24 Aojx2d

RobotEL et FA7%5ol Az g9 F4i T3 HMojAL™ (Process Control Computer
F8g Adsn Qermz df Az"HH HEHA7 WS , el PCC %) MAP d=Esia H&aass CNC
oj3]7] wifol Ztze) UeSejx: =E§ Fiteo] ZAHeoz Auk, Al Fdlolel, Robotel H#HAe) 9 ZHAE %
4% sheA sk, =k dEsle]l: xx=eol IBM $¢ TEaRe Waske len a1 A% og3 o,
PC/ATE AA MAP JviESiad HEAeZA A
Azl @d AolERA dAs] HARANA el o . 277
ZAE HeA . AR ANY Tre Azgezd @y Axdeist

Aol o ZAYHL MAP -Fr"ﬁiol'l’d A Ae Z addlclel F&dAl AUAE Wustel FAeE ez
MMS(Manufacturing Message Specification) PCC7t Zt= 292 715ez: oS3 7},
2] AMujxa FHo F&slew, PLC, CNC, Robotse] o =W Aol % €Al wWae 4¢ g 4¥
doj= A7 Gouldate] Modbus =Zg2&ZE3 EIA o CNC, Robot o) mzade 24 g 43
RS-274 G &=, Robot #HoE 9% ASCI] 2= o Ao}l =xa%9 download/upload/start/stop
NAAZZ o]BojT}, o PLC, CNC, Robote &34 %A

mAade  F4HL ¥ 13 el FAHH
A28 (Process Control Computer: PCC)9l v, sEge
IBM PC/AT 1ui¢} dele]~ x=9¢ IBM PC/AT 3d, o IBM PC/AT
a8 MAP JEH3e E4& 8% 10Mbps HRE=W= o MAP Jesia H&az
2, #34 wz7|(Head-end remodulator), " - Concord Communicationate]
dElso]s HESEH F4HG, A@z 1200 MAPware(MAP V2.1)

~ 10Mbps BREE=WE mol
directions} - Intel 80186 at 10MHz
coupler drop 1EEE 802.4
"M' trunk Cable  10Mbps Brosdband o VEY3 Aok

2-vay - trunk AelE : THE HZ FHolu

2-vay low splitter T
splitter thter Process
control | " . u
Mead End Compoter::: - drop #HelE : RG-6 1/4 <A FF Aol

Remodulator

- AHAYE : 758 F-type
o Head End Remodulator(model: HR-110)

Ter minator

7 Tap Tap
Z o s7- - WEad ddrls
cable Coadactor
TOMbps TOMBps TOfMbps] Ridbea o Aglan = 2 o] #
” RF Codle - o4y FosE Y FasE HI
modem modem modem /
T P ~ CATV #H&71%
| series series |
;| 1200 |
'IBM PC/AT 1BM PC/A —- 5, 10Mbps dlelet AFEE
FLE ! coc | #osot | 23
Interrace mterace tmterree R0 252C - AR A% 9 sHE i
Unit J Uait 1 Uait ]
I Modicon 884 CKC PRC-10
PLC
Illﬂlodule: KSI-1 NOVA-10 (2) OlE{Mo] A ==
o] & kE

' QEjHlo]A~ XX (Interface Node)oll4lx MAP
Rodot

Chain Conveyor CNCALarhe \-‘“E‘.-ﬂﬂ ;(d_,_g;_%z]g‘_ PCC"“*" 3.%-{‘: 1131_1:94 1“3]% '?"‘Q

% ZRaRWERA F4H).
a8 1. T4 AL HEHI BdNLYge FAHE
(Fig.1 Model system configuration)
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7. &7
A Aule local ZHoldoza  9lEmjo] A
227 ZEe 38 V5og2E oS3 P
o CNC #44t, PLC, Robot& MAP uE=%3o 4
o =l WAl 23 local/remote &4 mMel
o Aol 2335 CNC, Robotez A4
. =g

o IBM PC/AT

o RS-232C, parallel H&ung

o MAP =gz H&xx)

- Concord Communication4le
Alg]lZz 1200 MAPware(MAP V2.1)

- 10Mbps HExwmc= mwol

3. mRAxRS zzEge] 74
ZRIAARe]  £ZE  F4&  MAP JEHZ
AZEJelgt & ZRaPes UyolxAw, a2 FHL
g 29 g, MAP JEH3E LTEgeE=  0SI
reference Zele] §& Aol E¥sE AL ez,
8 ZzaYye ¥§ AFY dHAeE ¥ 5+ UAx
£XEgo] =gt E  oFste] AYH $a Zrayg
ofv det
[‘ FA Network Model Sgs'ter.n'S/Wf]
]
I 1
' Network S/w) Q\pplicution S/w[
Network R TeFLiC
Mano ent emote 1
,Hun?&"r‘in Cantrol S/w Operator
9 Interface
Application Remote CNC Drlv]er
Layer Interface Control S/w Serial
driver Chennel
Remote Robot| | [Comm-
Control S/w unicotion
Driver
1
rns File
Service Menage-
Driver ment S5/w
a¥Y 2. AXEg0 pHE

(Fig.2 S/W block diagram)
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~ Context Management Services: PCC$% ¥

slelz ==z $44 Adel 4% ¥ g A%

Az 7%
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- Domain Management Services: Ega¥y

o

PCColl4 ¢Elslo]l& k=9 mre 9oz down-

load/upload A7l AMulx 7%
- Program Invocation Management Services:

download® part ZTaoame $¢ 9 Fx 721%

- Variable Access Services: QE#o]Xx

dlA 3 deolelE PCCE HW7ISd Aulx 7)%

- Semaphore Management Services:

L

CNC, PLC, Robotg H&EAH H$, 779
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oJBE AAE Hulx 75

2 A7y 7™ =EE

FAsgen, 7 xZE client$ server IAE

ZFAz Qew, MMS AMulx JFZEd e

Ajuj 27}

F98g. 4 Aulz2E2 2% 3% o] request ->

indication -> response -> confirmation -

22 A,

MMS Client

[service Reauest] [ contirmation |

HAP LAN

[
=) =
_+ MMS Server 4\—

Indication H Response

2% 3. MMS Mulxeo SER
(Fig.3 MMS service flow diagram)
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(Fig.4 Data flow diagram)

(1) PCCe AZEg0]

7. S8 AT AdEise]s &XEge)
SISCOAe) MMS_EASE(MAP V3.0), SUIC
(Simplified User Interface to CASE
Common Application Service Elements)
v ZRa¥ od

;ode] selx glE 239 CYeE g, ASCII

. PCC $& ==za¥
o e¥aelel ¢EislelE XE; sy Wl M
712 A
- READ_SCREEN: gsj=lolel dlole} U3

- WRITE_SCREEN: =5, esl#lelel d&Ho)olel EA)

MANAGE_COMMAND: CNC, PLC, Robot #ojE
A% gadel AHa

o part =223 IY g part

|
fa
5l
1)
s
o vl

27 9 #d FAE AY vz A2Y S/We
g FE AuAE o|f3d,
- SEARCH_FILE: part ZT2a% d#g3 g
- SEND_FILE: #<isl slde sugA
o A, A mE
- DOWNLOAD: part Z2a%2 <QEse]lx =53 H%
- START/STOP: download® part Z2a3 43
- STATUS_READ: olg}, X %A
(2) Elso)lx 259; AT Eg)o]
7. 8 AlEF Ueise]xr A X Eg)o]
i SISCOAbe) MMS_EASE(MAP V3.0), SUIC
(Simplified User Interface to CASE)
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o 23jdelet Uejsiolx mE
= el 3k EA g AE] BE
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