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Standardization of Agricultural Computer Networks
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* Camac (IEEE 583)

7} #E{ER& (transmission medium)

EAlzel #ie JdEA %4]7|(transmitter)
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re), [Alfii#A o] & (coaxial cable) %  K@#izlol =
(fiber optic cable) o|ch, =3 K4iFol dlolelE
dgshe 2ol FA Hofd Al olo] 2
A# £ ok 718 F& FAAL FHR
7o) Aletel ofsle] FURE &7l Takgk 7 el
Aetsiet, dolel A4 A5 (FE, AlfE, ¥)§,
eg7e] )2 $4Az9 Addel 24 2951 2
Az AL ¥ 1o el sich

Table 1, Characteristics of the i cil utilized for local
networks (Source : Stallings, 1984)

Maximum Maximum Practical

Signaling  Data Rate  Range  Number of
Medium Technique (Mbps) {km)  Devices
Twisted pair Digital 12 Few 10%
Coaxial cable (5002) Digital 10 Few 100's
Coaxial cable (7502) Digital 50 1 10's
Aralog with 20 10 1000's
FDM
Single-channel 50 1 10"
Analog
Optical fiber Analog 10 1 10's
1) ## (twisted-pair wire)
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STAR RING
BUS TREE

Fig. 1. Configurations of local network topologies.

1) Star topology
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7. Application Layer

. Presentation Layer

. Session Layer

. Network Layer

6
5
4. Transport Layer
3
2

. Data Link Layer

1. Physical Layer

Fig. 2. Seven layers of the OSI reference model,
a3 2 e dA At slA =
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« [SO 8348 Network service definition
= 1S0O 8473
= IS0 8072
« SO 8073
« SO 8326
» [SO 8327
gl 32 §-Zslcho] #4]5] ISDN (Integrated
Services Digital Network) -2 of$ ##H3i3k 7§
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Network protocol specification
Transport service definition
Transport protocol specification
Session service definition

Session protocol specification



Table 2. Functions of the OSI reference model layers (Source: Stallings, 1984)17)

Layer

Definition

1. Physical

2. Data link

3. Network

4. Transport

5. Session

6. Presentation

7. Application

Concerned with transmission of unstructured bit stream over physical
link; involves such parameters as signal voltage swing and bit duration;
deals with the mechanical, electrical, and procedural characteristics
to establish, maintain, and deactivate the physical link.

(RS-232-C, RS-449, X.21)

Converts an unreliable transmission channel into a reliable one; sends
blocks of data (frames) with checksum; uses error detection and
frame acknowledgment (HDLC, SDLC, BiSync)

Transmits packets of data through a network; packets may be independ-
ent (datagram) or traverse a preestablished network connection
(virtual circuit); responsible for routing and congestion control
(X.25, layer 3)

Provides reliable, transparent transfer of data between end points;
provides end-to-end error recovery and flow control,

Provides means of establishing, managing, and terminating connection
(session) between two processes; may provide checkpoint and restart
service, quarantine service.

Performs generally useful transformations on data to provide a stand-
ardized application interface and to provide common communications
services; examples: encryption, text compression, reformatting.

Provides services to the users of the OSI environment; examples: transac-
tion server, file transfer protocol, network management.

Product design CAD CAM CAE

Product control Job control Programmable controllers
Automated machine tools Robots
Document exchange Graphics File transfer

(LAN) oll eaj gt 41od s} il ghel,

Virtual terminal Job transfer Electronic mail L'I'- IEEE 802 LAN standard
ASCII Binary EBCDIC e
Numeric data Graphics data Financial data IEEE 2| LAN(Local Arca Network) :i-
IS0 8326 150 8327 U< OS1 7lg2qdel 1~3%e st 1
IS0 8027 1SO 8073 M A sl 2 BHo] 2lonm, w4 el4sg)
1SO 8348 X.25 5ol HFoz A slo] vl (slal Augal
10 8473 — Internet T Packet level :
EE 802.6¢ 2847|967 9).
IEEE 802.2 [ e - :
logical link control I Highdevel IEEE 802.1€ 57e #%% 7he| 3ka|e}
(LLC) S Data link =~ e
Medium akcess control D comrloi ZlEadzte] A5 kg Zelv], IEEE s02.2
N HDLC
(MAC) (MAC) (MAC) | ¢ ) + logical link control (LL.C) ## ¥ 3to|c},
CSMA/CD | Tokenbus | Token ring | RS-232 l o 7|52 cbg3 e
(802.3) (802.4) (802.5) | RS-449 i *35 .
* addressing of message frames
* transmission of information in frames
Fig. 3. OSI protocols (Source: Voelcker, 1986}13] * sequence numbering of frames
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IEEE 802 Standard

Physical
Layer

LLC : logical link control
MAC: medium access control
PHY : physical layer

Relationship between IEEE 802 standard
and 1SO model,

Fig. 4.

+ error control by retransmission of incor-
rectly received frames

IEEE 802.3~802. 5 medium access control
(MAC) ut4] & F4 8o #ENMiFi¥ (random access)
=& E2u4AE Agsa gl ol& of2i7ly sta-
tion | FAlol HEE A2 af whlsls o 2] 2]
o] Z & (collision) & A 8l7| Sf 2oz 4, ofe
el HFE Alzmlo] YEHU. R izl gl
MEHE HHT de dleA A dof e A
o|c}, IEEE 8020 Aejf #|7}z| 9] ol 4] %] 35 3
Audl g Zeksia Asjud ofg3 2o

1) CSMA/CD(IEEE 802.3, 1SO 8802/3)"

CSMA/CD+ carrier sense multiple access
with collision detection & BfTo|ct o]: & sta-
tione| ellA2 & FAl57] sfals A lEH}
vlejgle Aefzl & alzbx] zical Feo oAAE
bit-serial ez Hufict iel of ol Ala)7} &
station ol 4] AR 722 FELT shAlsla, =
£ $4E station 2 Jol9] A7bFat 7l F
ohA] $A1S Algich o] wpye of|A]a]7} A g
A7k qlell A" 5 gloke wabo] @i7] wi ol
Wi R 2¥5E Aol Abgel @A} 9l
o}

2) Token-passing bus (IEEE 802.4, ISO 8802/

g

ol CSMA/CDY o $33 714 0lch % sta
tion2 ¥4 topology 2 WSkl A gle
o, 3oz 275604 2 upe} el (R4
22 oZdd $¥) 3¢ Y4dz

EA2E A se] oA E AFse A2 EZ
ol ojsted FAHet o] EEL & ¢, E

/
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Fig. 5.

Logical ring on physical bus,

2% AT A7t == stationS AsfA A 75
ot HEEME A=A sl A2 E HEE 4 Aok o
ehal EZub4 o] Aol oA A7} AEE AZE
o WHE vlE o&E 4 Qrh

3) Token ring IEEE 802.5, ISO 8802/5)'"

EZeln 3w sl 2 alo|ls EE2 A6
7|l grey, EEvAE dolld AFE uiet o] =
elZql gog FA5 b, E2EL A Al
7t 22l g olFx Sleh ellAlAE bit-serial el
2 % stationollA o}S¢| statione2 AHulEc
EZ¢ AT stationol4] F41% Hue Y F
ol £x4e2 ofg stationo HMebsle], ikt
(destination) station& = Ay 7l E3tsie 244
ol 4] o|& M (copy) ¥k A7t BE —illd}od
HE ol & F41% stationol] £Fofeni o] wf 2
HE v oll4 Kkt

ol A& Al7kxl MACH Aol efdh ella]x] =
dlddel Hele 23 60lM vE ups} Fch

| Preamble |s.\[sn]n.\’ Length! LCdalall’adding]FCSJ

7 1 2,6 2,6 2 Variable as
necessary
(a) CSMA/CD frame format

4 Octets

| Pecambic | 5D [Fc | DA | sA | datanic | FCs | D |

lormore 1 1 26 26

0 or more 4 1 Octets

(b) Token-passing bus frame format

ISDlAClI-‘C'DAlSJ\.l INFO |FCS|ED 1 I"SJ

SD
AC

: starting delimiter
: access control

1 26 26 Oormore 4 1 1 Octets

(¢) Token ring frame format,

INFO: information
FCS : frame-check sequence

FC : frame control ED : ending delimiter
DA : destination address FS : frame status
SA : source address

Fig. 6. Frame format of the IEEE 802 LAN standard.
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1) MAP 3} TOP

General Motors it~ FiBhdie| 4 pof 3}aisl 7}
% 75 e A2A8 (CAD/CAMEist of#] ofjo]7 o
sdeol AFE) Mol dielel A4S 184 317] 9
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3}od Manufacturing Automation Protocol (MAP)
olebz BAsAt?) fA Agetel4 Boeingit
+ Technical and Office Protocol(TOP)& 7t

slcl. MAP3 TOP S #+2& 28704 vE
upo} e,
Layer Top Version 1.0 MAP Version 2.1
protocols protocols
1SO FTAM (DP) 8571 ISO FTAM (DP) 8571
File transfer, limited File transfer protocol
7 file management MMFS
(ASCII and binary only) CASE

6 Null
(ASCII and binary encoding)

150 Session (1S) 8327
5 Session kernel, full duplex
150 Transpor (IS) 80738
Class 4
IS0 Internet (DIS) 8473
3 Connectionless and for X.25 — Subnetwork dspendent
convergence protocol (SNDCP)

2 1SO Logical Link Control (DIS) 8802/2
Type 1, Class |
150 token-passing bus
1SO CSMA/CD
(IEJI".E 802.3) (DIS) 88024
1 CSMA/CD media access (IEEE 802.4)
controL 10 Base 5 Token-passing bus media
access control

DP : draft proposal

IS : international standard

FTAM: file transfer, access, and management
MMFS$: manufacturing messaging format standard
CASE: common application service elements
DIS : draft international standard

Fig. 7. TOP and MAP network architecture (Source:

Farowich, 1986}5)
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