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ABSTRACT In this paper, the LLC algorithm and the MMS services are implemented on the basis of MAP(
Manufacturing Automation Protocol) specification in order to achieve CIM(Computer Integrated Manufacturing) which
provides the efficient integrated system from manufctunng floor to department of sales and management, modelling
the Mini-MAP possible to real time apphcation,

The LLCtLogical Link Control) protocol 15 degined with the assembly language by considering class 3, and the
MMS services are implemented under the MS DOS environment, with C library functions using the IBM PC, which
support the job transfer, The MMS manages MMPM (Manufacturing Message Protocol Machine) and processes PDU
{Protocol Data Unit) and helps to communicate with a non-token passing member station.

With the results of the experiment, we confirmed the LLC functions such as the error detection and retransmission.
Also the MMS conformance test was carned out by observing the exchanged primitives between user and the MMS
including the pb order.
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ADLC [+2: O(COMMAND)Y — > 1(DONE)
ADLS [+4] STATUS
ADLR 6] REASON
ADLT [+3] REQUEST TYPE
ADLL 4101 LENGTII “34. -5(GET, SET, ACTION)
HCo +12] SSAP (-5(SYS-PHY)
HC1 S+ 141 DSAP /CODE
HC2 16 DA LOW /PARA ¢
HC3 [+18] DA MEDIUM S PARA 1
HC4 20} DA HIGH /PARA 2
HC5 2z PRIORITY AR
HC6 [+24] SERVICE CLASS / HR1
ADDATA [+26] DATA / HR2
HACT = CAA’
ADLT = (0 MANAGEMENT

1 TYPE 1 TRANSFER

2 TYPE 2 TRANSFER

3 TYPE 3 TRANSFER

4 RWR PREPARATION
LENGTH L

I

ENGTH OF ONLY DATA FROM | +26]
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2 LLC-58 AE oleivel

Table 2. L.LI.C Application Lver mtertace

BACT Lo BOARD IS ACTIVE
DALC RS GUNDICATION) - 1tDONE
DALS 1] STATES
DALR iy REEASON
DALT 8 INDICATION TYPE
DALL + 11} [LENGTH
11CO +12 [.SAP
HC] + 14 RSAP
HC2 16 DA LOW
HC3 + 18 RA MEDIUM
HCH 20 RA HIGH
HCH +22 PRIORITY
HCH 420 SERVICE CLLASS
ADDATA 261 DATA
BACT = BAT
DALT = 1 TYPE 1 INDICATION

! TYPE 2 INDICATION
3 TYPE 3 INDICATION

LENGTIH = LENGTH OF

H 3 MMSeE LLC e 4 % o

ONLY DATA I'ROM

U

WS F2told = ,‘ MAC = 003100
LSaP = 24

i |
| —
=0 MMS A WS By A

——— Z_Lolj _?.Sg [——

MAC = 001200 MAC = 001700

LSaP = 14 1SiP = 38

(EE 24% 1634
b LI AR E AT

Fig 12, Test moded

3. Zejdal AN ¥ nE

MMSs} LLC2 #Folof Akl vijo]efi-
e el <) 1ol e e duric,
Joll il woel gl 4ol el e el el ol 1-

MMS PDU b el b slvk, MMSef| 4] 4 4 ¢]

PDUL= ASN.Low el sru) s} sha]ul o] 714
R SRS KU1 RECI I 41 B Y I I I Y )
“abol 7L PDUe slal kil & el gl %

Table 3. MMS LI.C miterface example

MMS LLC j LILC MMS
i Teguest [ status ' indication
] l b [BX 1 [ Dt D7
IIZ/\L"%‘ BACT Ll 1l 1 [IRY] 141 il Ti 1241
ADLC 7 DATLC 0006 Lo OO0 D0 0001 0000 0000
ADLS ZDALS HOOO 000G 1000 D00 (00 0006 1ot
ADLR " DALR D00 10000 DO {uion ey 0000 0oy
ADLT . DALT 0001 003 GO0 00O 0003 ool 0003
ADLIL # DALL auto 0ol10 0010 0010 0ol onlo 0010
HCo 001 i 0ot ol 00l 0014 002 002C¢
HCT 002C ; 0020 o an2e 020 ool oot
B{O FEFE 1 onon oaa 0000 OO0 U o000
1es | PRE L7 o017 w7 w7 ozl
HCA } FEEFE (000 0000 0o (G0 0000 O
HES Uaas i 0005 0onn O 0005 0005 0005
HCH 0000 ]‘ 0001 s 0001 (001 (000 0000
DL MMSoE o) po) it gy P e RWK gl s
D2 T MMS ] ! 3ol RWR ol g 4 Dz LLOA s aeiateln] @ o & e
D3 MMS b e RWR el - 5 P TLLTE v A RWR 4ol e
DA MMS b vl 3ep RWI chele] o 3!
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Table 4. Simulat:on result

LLC MMS gk -  MMS gy
AT BACT | s toar | psae R T onA | s o | sewe | 0

P " | 24 7 et < 08 L
1141 11 1 2 | 003100 ! i3] ; FF

1241 | 1 : 24 1 3100 00 J g |
414l b ; 24 ‘ BT 00 1 00 R

4241 ‘ 11 ‘ 38 001700 ‘ i) 26

1111 ‘ 11 j 38 H01700 ; 01 2%

{211 11 i 3% | 001700 : 00 ; 27

ey 1 ! 3 LT 0l ! 27 1
4241 14 J 38 101700 00 27

141 14 ‘ RS wotion | 0 ‘ 27 LK
1211 14 J 38 i D170 ‘ oo 23 |

1141 14 38 ‘ 001700 0l ‘ 2%

211 ‘ 11 | s OV TR o1 2

1141 ? 14 ! 21 B T (T 01 3 3

1211 11 ‘ 2 wistno | o s

1141 1 o 003100 ‘ 01 ‘ K i

1241 ! 14 24 Lo 00 | 10 “
1141 | 14 ; 24 OnATON : ot 10

1241 ‘ 14 2 03100 1 o0 14

4141 | 14 24 0031010 | 01 14

1211 5 1 i 2 ST TR o 1 "

4141 ‘ 14 ; 24 : 003100 01 E & al
4241 % 14 ‘ 24 U100 ; 00 1 39 i
1141 } 1t | 29 3100 i 0l : 44 |
i 14 | 21 BT n | w0

1141 | 1 ! 21 L ust o1 w = 3
1241 11 ‘ 21 S o o0 3 7 !
1141 i 14 ) 2 UA100 ‘ ol 73 i T
4241 14 | 24 003100 ; 00 : 73 !
4141 ' 1 21 oo o1 3 P
4241 ' 1 | 24 i B3 LO0 ‘ 00 l !

141 J 14 24 o0 01 3 7 :
1211 | 11 | 24 ooston | o 77 ‘
4141 14 i 24 (03100 : 0l ‘ 77 LT
4241 J 14 j 2 3100 0 \ 77

mar | 1 2 T T 01 \ 77 OF
1241 1 11 2 SRR 0 75 :
1141 : 14 ; 21 awitoo | o ! 5 1
1241 ‘1 1t : 24 ooslon o) 76 ‘
1141 ‘ 1 ! 24 wst 0l | % |
1211 | 11 21 uston ‘ 11 i FE ‘
1111 ‘ 1 ) 24 o3l 12 FF
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2o ate 2 dhglov), MMS Alujol el s
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T 4ol MMSst LLCe] A4 Fof 2
Agale) ol # gt ghuubd epd oo,
LLColsloll A 4= ol 21§+ 74 -5 status+ &4
OK="0000"¢] iz, olulell sl gli= 7172
2ol abolo Al o folx] 4 L AlG 7hA 4
ch, B Fate] MMS w4l 2lik e,
“MMS PDU"gH-> [SO DIS 9506 4] ASN.1
o 7 Aoyl MMSpdue] efrgkoelar, “Service”
< "MMS PDU" ol A Alefxl 7F 4n] s
selnfelyo] e rghg vhepdel m UYL
More Follws slelell €15- 7p=]<z A]v]22o] 7§
ol 21 ¢t-& True=T 4 False=FiL Mo|u
+2of — responseﬂ slakalk g g-ob 1z o
7Sk vheblieh 2b ol 4l “FET s sl et ghol

ol
I oot

z

gz A gelvh Ayl A stellx] messagert
gaelal Ao e ard gk
V.2 &
2ot el dhaal AFel B g Aa vl
$lzys 7] E o) gl bl ol ggt ghal el
A AuAs LR Eoh bl aghs)is v

o A shvll, 7dedel] o] Zix miz A’VJ% Jg } &} o]
aE ol A AbA A +%°&.°r Y2 o s o],
M= Hof &) i MAPAF Aol 217, 4147k §8-of
748k Mini-MAPS ~elo) &l vl 3lof
LLC » 2842 =z g3q MMS Allakal
t}, LLC4= Class 3% 7heksh4] 4l 1&1-"~~:¢r o] g3}
of THEFR, $&AZF L F MMS+
IBM PCz 3}ol, MS DOS
Aboll 4 Fallsl 4 Q& E sl

85 Class 32] 7|53l Type 1 dle|¥

TAE FIEHE

el 74 Abgare] Hlolel 7k e Elo] 4o

2 o #glo] z Aursjgl, Type 3¢ 2+
LLC F7ala 84l gxba Aelsbd A vlolvl
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