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Abstract

In this paper, we implement the function of the IEEE 802.2 LLC (Logical Link Control) sublayer,
one of the 7 layers in MAP (Manufacturing Automation Protocol), astandard communication
protocol for manufacturing automation. With the assembly language we designed the class 3 function
based on the IEEE standards and verified on the network adaptor hardware. In this experiment, we
tested the function using the simplified variables considering that the retransmission value was
chosen to be 1 and the life-time of the transmission variable infinite.

According to the result of the service procedures, we confirmed that user data were transmitted
to the corresponding station without any error.
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Table 1. Applicaton layer-LLC interface.
HACT [[+0] [HOSTISACTVE |
ADLC | [+2] | 0 (COMMAND) —> 1 { DONE) \
ADLS | [+4] | STATUS
ADLR | (+6] | REASON
ADLT | [+8] | REQUEST TYPE :
ADLL | [+10] | LENGTH /3.4, -5(GET, SET, ACTION)
HCO [+12] | ssap J0~5{SYS$-PHY) ‘
HC 1 [+14] | DSAP /CODE 0 |
HC?2 [+16} | DA LOW /PARA 0 ‘
HC3 [+18] | DA MEDILM /PARA 1 ‘
HC 4 {420} | DA HIGH /PARA 2 J
HC5 [+22] | PRIORITY /HRO
HC6 J [+24] | SERVICE CLASS /HR1 !
_ADDATA | [+26] | DATA MRz ]
HACT = ‘AA’
ADLT = 0 MANAGEMENT

0
1 TYPE 1 TRANSFER
2 TYPE 2 TRANSFER
3 TYPE 3 TRANSFER
4 RWR PREPARAION
LENGTH =LENGTH OF ONLY DATA FROM[ +26}

28 % AW F 10 B 15

#E 2. LLC-&&A% clHde]x
Table 2. LLC-Application layer interface.

BACT | [+0] | BOARDIS ACTIVE
DALC [+2] | 0(NDICATION)—> 1 (DONE}
DALS [+4) | STATUS
DALR [+6) | REASON
DALT [+ 8] | INDICATION TYPE
IDALL  |{+10) | LENGTH
\ HC 0 [+12] | LSAP
'He [+14) | RSAP
HC? [+16] | RALOW
HC3 {[+18) | RA MEDIM
HC4 ‘ [+20] | RAHIGH
| HCs (+22] | PRIORITY
[HC6 (+24] | SERVICE CLASS
[ DADATA | [+26] | DATA
DALS
BACT = ‘BA’  TYPE 1 INDICATION
DALT = 1 TYPE 2 INDICATION
2 TYPE 3 INDICATION
3

LENGTH= LENGTH OFONLY DATA FROM[ +25)

o T13 722 #Hef 2 o|Fo] i, Type 3 RWRAIB]
12~ 842 T3 Type 3 RWR dlo|el Fuv] AHu]x
24 Te9) 78 el diojetst Heth SEAZ
© 2 Type 19 dlojel B8+ T5, Type 3 RWRS 4
]2 Ae] £33 T, Type 3 RWR AvjA  EHE
T734 2e- ezt xlch

2) LLC-MAC <lEf# o] A

LLC7} dleolete] Aol dad u MAC ZI5F

4

T

3. Aelasd o Sk qleisel s dloje}
Table 3. Service request and response interface

data.

£141 0000 0000 0000 0001 000A0028 0034 0000 0021 0000 0007 0000
001 0002 0003 0004 0005 0006 0067 0008 0009 901G 0000 0000 0000
4141 0000 0000 00 000003 000A 0026 0034 0000 9021 0000 0007 0001
D001 0002 0003 0004 0005 0005 0007 0608 0009 9010 0000 000 0000
4141 0000 0000 0060 0003 000A 0028 0034 6000 D021 0000 0007 0000
D001 0002 0603 0004 005 0606 0007 0008 0009 1010 0000 6006 0000
4141 0000 0000 0000 0004 000AGGZ8 0034 0000 0021 0000 0007 0001
DOG1 002 003 0004 0005 0006 G007 0008 0009 010 0000 000 0000
241 0000 0000 000D 0001 000A0034 0034 0000 0033 DBOG 0007 0000
001 (K002 0003 0004 0005 0006 0007 0008 0009 DO10 000D 0000 0000
141 0001 0000 0000 D003 000A 0028 0034 0000 0021 0000 G007 0001
001 0002 0003 0004 0005 0006 0007 0008 0009 1010 0000 0000 0000
7 241,000 0000 0000 0003 000A 0034 0028 0000 0033 0000 0007 0000
001 0002 0003 0004 D05 0006 0007 0608 0009 NO10 0000 0000 0000
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Table 4. V(SI) table.
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[+0] SSAP 1 Byte

[+ 21 Destine Address Low 2 Byte
i [+4] Destine Address Medium 2 Byte
i [+6] Destine Address High 2 Byte
‘ [+8] MAC Priority 3 Bit
D[ 410] V(SD) 1 Bit
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Table5. V(RI) table,

4] o & eV
(+0] SSAP 1Byte
[+ 2] Source Address Low 2 Byte
[+ 4] Source Address Medium 2 Byte
[+6] Source Address High 2 Byte
[+ 8] MAC Priority 3 Bit
[+ 10] V(RD) 1 Bit

1+12] | VI(RB) 1 Byte
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Table 6. Sender-receiver sequence data.
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SSAP DAL DAM DAH PRT V(SI)| SSAP SAL SAM SAH PRT V{RI) V(RB)

0028 0000 0021 0000 0006 0000 | 0028 G000 0033 0000 0006 0000 0000
T1| 0034 0000 0021 0000 0006 0001 | 0034 0000 0033 0000 0006 0001 0000

0028 0000 0021 0000 0007 0000 | 0034 0000 0033 0000 0007 0000 0000

0025 0000 0021 (000 0006 0000 © 0034 0000 0033 0000 0006 0001 0000
T2 | 0034 0000 0021 0000 0006 0001 ‘ 0034 0000 0033 0000 0006 0001 0000

0028 0000 0021 0000 0007 0000 : 0034 0000 0033 0000 0007 0000 0000

0028 0000 0020 0000 0006 0001 | 0026 0000 0033 0000 (0006 0001 0000
T3 | 0034 0000 0021 0000 0006 0001 | 0034 0000 0033 0000 0006 0001 0000

(028 0000 0021 000 0007 0000 | 0034 0000 0033 0000 0007 0000 0000
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