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ABSTRACT

MAP is a standard communication protocol for

manufactoring automation, In  this

paper  we
implemented IEEE 802,2 LLC class 3 protocol, which
consist of type 1(unacknowledged connecionless data
transfer) mode and type 3 (acknowledged
connectionless data transfer) mode. This implemented

protocol is verified by the test.

1, L

MAP-& 0SI(Open System Interconnction) TAHZ T 2§
TE0] Full-MAP2} A AlZtol A 3sta FAgel ¢
2 dFcjME= Mini-MAPY] =g
3 AS & class 38 FH3le] 1 FAEE 23T
EZ 4 W& UENIE HAT Agol 23HT A
H4& 83k AAg VESId #2 A8°ct. 2H
& A% Fohli, dolehE ¥ wEA Agw
224 YENIAY Hgd i3t g4 glen, oo
EHE AciFolA PR
Link Control)g] 7]%&ojt},
2 34 €"ch

MMS(Manufacturing Message Transfer)?] ulo[E} Mo

Mini-MAPo] <lt}. [6]

HAgdte= Ho| LLC(Logical
Class 3+= Type 13} Type 3

Type 3+ NM(Network Management)$}

o|-&-F 3, Type 3= MMS2] dlojel Afo] o] gHrt. (1]

Type 32] H<42 RWR(Request With Response)z}

352

Yonsei University

RWNR(Request With No Response)¥t4lo] gli=u, RWNR ©
olet A$E =2 Y 24 2ol AlololMe FAY
Holeld ¥ 3=l 2o, RIR olel A$E =2
ol e ¥ AgHeoldo] w2 ot Y Hel AA
AR T LANY W aatel] ol 2eloldzte] dlolH
A&E& 7HedtA 3 &Erh[2)(5]

LAN % &8 742
of A2ty ROMS] ZEI¥o] LLC class 38 &3} e
o REg gtz den, McAZY JeF

TBC(Token Bus Controller)7} ©wWdlz gz, & A%

intel 80186-8 CPUS} H<7]

2] 752 RHo] 3] £tr}t MC68194= SMbps?] HER Ul

olEl & $4 W gAYt E AFolME LLCY class
38 £TEYol2 F48le AAY ZEFY Heof A

skl 2 By dTstdch,
2, liCclass 3 =ZEEF

LIC A% 38 R LLC ALg=t Alo] 2] MACY] &3]
Z3HE Y& T vojelg oWt +UR AT
e Zolth AT AP AEE A7 9%te A3
FH2 LLC Mu|A7} et LLC E&UL LLC ALg=o
Al Type 1, Type 2, Type 3 & AMul&§ #F-Yrl. 5]
shite] Aol oM sht o] el Mul2d HF e
Zo| 7hedinl A7 Typed] Z2EF& ¢+EULl RE
MHAELS ZeojelB sl melel2 B olge
LLC MH| 2§ AMF3t= LLC HE]E] 2} LIC Mula M2

EJEE FAHE LLC AMRAP Alojof z#®c, uld



A delage|xz AujadiE LLC AHgAHE Atolo]A
ng] oj® gelst glelop gt 2 Hejel wele AS
7] sl miHel Mula ofM7h Wasich LLC Aw
2 AFzte] BANA & of, gold 2l dlee} w4
o} thgo] BulA & dolel ©@elE B 2ue do]
B} chelot @Agel A¥ ot

Mul& A B shte] abgate] o) Eu]Y uolE}
7b Aeg ARgRolA AdEE AL RYHA gon,
Aol Ax] ez gx gt 2, dolErt
A Hoels 2ud SAUE A2 A HdeA
o 471 gk o] Mulae A o AH, 4 A,
WE5Y Falo] 7hedict. (2]

ey ojadIAE MulaE HdRG oA 74z
o] BuUA dolel welo] oyt A oA EH
AFYch, LC Mul& AFas i) dute] doEt
chelnlg Rich &, oI A =gF wolol thi to]
E} T8 Rl of Mula: XA o) A Ayl
th. $8& AZol: MMSSE NMo| gt MMSE Type 1014
Type 3& ol &8t ulolete] B4g 273 &rh Type
3 Z2EZ] Nula ZHAY gtol whel RWRoJL} RWNR
Fe MulA Mu|A7t Ak RINRE o] &3t AH]
2% TBC7F MY 3 £l MMSE A S F4E
gt g 4 vt NME Type 1 ©] &% dlo[Els] A
£& 237 2t WM 3hte] SAP F2F Y u¢n

sith. (6]

Application Layer

A9 &
iz 57 |45 e

Logical Link Control

ag 1, 3§ AS-LLC Z2EF

MA_UNITDATA. request Z2|n|EjH = BE LLC PDUE B
g uw) LLcol o2 Ag®ch EFHA FaE g
MAC F£ & uehdcth, MulA gzl sietslele dlojEt
9] Apolx MACS] ACKY] o] & ¥-& Liepdth
353

L LC

o | | e

.indication

M A C

g 2. LLC-MAC R R F

3. _CLASS 3 Al g

Type 1 £Elo]EE EA3td 21 33 Yot

g9ds

s [a%e

O 3. Type 1 Aol

i}

Type 3 RMNR tioje} A4 Mula 83 ¢aelge] 2y

4o UpE altt.

{ L_DATA_ACK.request |

1
[ vsI TABLE of 4] V(D) &+t |
EXIST | mOT EXIST
I
[SEQ=V(SI) |

1
= SER B |
T
SE

i
e
3 Y
E

| MA_UNITDATA. indication }

¥
EEN [ TIMER TIME OUT |
T

‘ ohd
[ sTOP TIMER | (3123% 9% 2~ —

[ =l Agn4d o8
[Tstatus <- A% A9 ]

{ L_DATA_ACK_STATUS. indication |

2% 4. Type 3 RUNR tfole} Af MulL Q3



Type 3 $41% 2Ho|EL 1§ 59 Ut}

READY

3% 5. Type 3 415 AgolE

AN d3E AWEst 39 63 Yr).

[¢8 A3 QIE—?'—E{ Hulx 27

L 27 MujA2] Type ﬁx}j
I

I
[Type 3 RWR Mu|= g7]

mpe 1 Hu)A _ﬁ

[Type 3 R¥NR Huj= 27|
[Type 3 RWR clo[el £n] &7

I3 6 $4% g

[ _Mac o222 oojet ¥r |
A
|___MA UNITDATA. indication |

¥
[ _diolel Type AF |
]
i
Type 3 RWR Ho[E}l B2 |
Type 3 RWNR colet $8] [Type I tlole} B4

I" 7. S48 daE

X

Type 18] Mul: 28 & Wowd uig A4 82 A
2§ FWch Type 39 MulA 23 w2 o] MulA
7F RANR Muls @¥old £4 AWA V(SI) oy A
Foll A= & SSAP,DS,MAC 2 #9] Aol s 1
H| B2 V(S1) Alfxe] Zxo8E Hc)

of 4ol ZaRstE Fol QU $4l APAFE AHE3}o
BUFLE Type 3 o Zaldg ALeA "ol A4¥
Za ol oiyt AK ZTHYE Led V(SDE EF A
th 2% AMu|A7t RWR Mul2ebd o] MulAgE 68824
HlE TBC7} A ¥ sH MACl £ -& st €c).

FAFNME ZHYE We of VRD) AWAE ol &
o] F& Zajqlo] ofd A ¢ o] ZAYZ P4 Uch F

354

AE =Y 8 A2 TR 44 VRDEF
ZAysto] Foll SSAP,SA,MAC R HEH S 44 ABATL g
o ol EFAIF|I ¢loW A2 SSAP,SA,MAC ¥4
ol g V(RI) AW2E T/ A5l 4409 AH2
o & EIAA 1 BIEY gF Al o[FE Fel
2% =Y AASH= 71Fe] Hrh 44 M4 o=
Eld 3 4l M4 glol el FUE Fovh

AP F3to] 441 LLCY 441 LLCIM 2] $41 AlH
£ V(SI) o 44 AP V(RI) EF AAR 23, A
WAl gro] 0 2 1 & Zte] Rl ulHHA Type 39
dolelg Fi Y& HARNTHL

5, A £

2 dFME Mini-MAP M EHIE #13]A LLC class
38 Fustach. AY H3 Type 39 dlolel Agoly
LLC ol ACK ZadE& Nelsts Z2ade] F4HH
L2 FAEE Ak dew LdodsE 4A
TPl ol T3 MMSE NME A P3tel Absl
AZolN B2l AQATE Bl B3] E43oq A
Azt dlolel Mzle] A ojf& FFel ¥ Aolth

xae

[1] Vincent C. Jones, "MAP/TOP Networking : A

Foundation for Computer Integrated Manufacturing”,
New York: McGraw-Hill, 1987,

[2] William Stallings, "Handbookof  Computer

Communications Standards”, vol.2, Macmillian

Publishing Company, New York, 1987.
[3] IEEE, "Token-Passing Bus

Access Method and

Physical Layer Specfication”, John VWiley &

Sons, Inc. , 1984,
[41 Motorola, MC68824 Token Bus Controller User's
Manual, 1989

[5) ANSI/IEEE std. 802.2-1985, Logical Link Control
[6] GM Task Force, “Manufacturing Automation

Protocol specification version 3.0",GM, 1987,



