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A local area network(LLAN) controller is designed according to non-persistent CSMA protocols. By

means of a buffer register, a microcomputer interfaces with the LAN controller. To keep bus utilization near the

optimal efficiencies, the transmission intervals are adjusted as a function of 2%.

A message in the form of a pac-

ket consisting of 128 bytes is transitted to the bus, The maximum transmission rate of 19.2 Kbps is obtained at la-

yer 1.

1. INTRODUCTION

Non-persistent carrier sense multiple Access
(CSMA) is used in the network control,

This protocol, before transmission of data, sen-
ses the channel If no one else is transmitting the
station opens up itself. However, if the channelis
already in use, it waits a random period of time
and then repeats the algorithm, This algorithm le-
ads to better channel utilization, but it has longer
delays than 1l-persistent CSMA.{U The control-
ler is organized as a series of layers which are
physical, data link, and network layers, The trans-
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port and application layers are to be implemented
on the host computers, This model is based on the
proposal developed by the 1SO (international stan-
layer is

dards organization). (1.4 The physical

concerned with converting parellel to serial data,
checking the status of network bus, receiving the
traffic jam, and setting the collision detection flags.
The functions of data link layer are sending/recei-
ving the packets to/from the hus. When the colli-
sion occurred, the retransmissions are controlled
by the nonpersistent CSMA protocols. The net-
work layer determines the characteristics of the
controller-host computer interface. What this la-
ver of software does, basically, is to accept mes-
sages from host computer, and convert them to
packets which are available between controllers.

The packet size consists of 128 bytes.
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Fig. 1 Hardware structure of LAN controller (5),

2. LAN CONTROLLER

2.1 HARDWARE

The I.LAN Controller consists of CPU, ROM(2
KB), RAM(1KB), 1/0, and TTI. gates. Memory-
mapped 1/0 is used and the system reserves a
portion of the total address space for 1/0 ports, (2)
The number of nodes is selected by dip switch
The hardware organization is shown in Figure 1.

Physical link layer consists of 1/0 (8251) and
TTI. gates. The layer is accessed through a bus
buffer. The physical link register uses bit 0  for
checking the NET busy and transmitting the JAM.
The time constants of JAM and NET busy are
2ms and 4ms respecitively. Bit 1 is the flag  of
collision detection (CD) which is carried out th-
rough comparing the transmission data and network
bus data. Bit2 decides the waiting time for ret-
ransmission, The time constant of weight flag is
12 ms. The weight time for packet retransmission
is the function of (2") for optimal utility of the
bus,

By means of interface register, the LLAN Con-
troller interfaces with the microcomputer system,
In the interface register, there are input and out-
put registers,

In the data transfer from host computer to L.A-
N Controller the input register uses two addres-

ses for data and command. The low address is
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Fig 2 Software structure of LLAN controiler (5),

used for data and high address for command. The
data transfer to the host computer is the same as
[LAN Controller, For the status register, it has

full, data/command, and empty flags in the register.

2.2 SOFTWARE

The software structure is shown in Fig 2. Data
link and network layer are implemented with soft-
ware which consists of transmit and receive pro-
cesses. The parallel processing of theseprocesses
uses RRJ ( register relative jump) in the Z80 C-
PU. The RRJ has the return address of each
process,

I.LAN Controller have transmit and receive buf-
fers, The buffer can receive the three packets si-
multaneously.

The programs of Table 1 to 4 process the fun-
ctions of GETHOST, PUTNET, PUTHOST and
GETNET respectively.

3. EXPERIMENTS

[n this paper, experiments are carried out by an
OSM microcomputer system and an AmSYS 29/10
microcomputer system. The OSM microcomputer
has a 780 CPU and AmSYS 29/10 microcomputer
has an 8080 CPU. The OS of the two
is CP/M.

In the grobal multiple access bus, the network

systems

of two microcomputer systems needs the two [LA-
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Table 1

Transmission Flow of Network Layer.

Table 2, Transmission Flow of Data Link Layer.

Function (GETHOST)

11 : wait while buffer full;
reset counter;
12 : wait until register full;
if DATA then
if conuter=0 then
begin
write DEST; write SOURCE;
write TYPE; end;
write DATA; counter increment;
if counter less than 128 then go to 12;
wait until register full;
go to 13;
else (CMD)
if CMD more than equel 80H then
begin write DONE; go to 12; end;
else

if OFFH more than CMD then

begin AND 7FH; write TYPE; go to 12;

end;
else
begin set END flag; go to 13; end;
13 : write LENGTH;
set BUFFER FULL;
buffer increment;
go to 11;

N Controller which have the same structure ex-
cept for interface register. The structure of in-

terface register depends upon host computer. The
LAN Controller is implemented on S-100 bus board
in the OSM microcomputer system. The AmSYS
29/10 microcomputer system uses connector from
which data address and control signals are derived,

The control program is developed with Z80 ma-
cro- assembler. Transmit command T, receive
command R, and end command E are carried out
through the keyboard.

The performance of LLAN depends upon the tran-
smission rate of data and the number of node. Al-
though the LLAN is not implemented with a large
number of microcomputer systems, the twomicro-
computer systems proved the main functions of L.-
AN Controller satisfactorily.

Function (PUTNET)
11 : interval counter=1;
wait until buffer full;
12 ; wait while NET busy;
if NET busy then go to 12
CD flag reset;
transmit PREAMBLE, DEST, SOURCE,
LENGTH;
if CD flag=1 then
begin interval counter x 2; go to 12; end;
else
begin
transmit DATA, SUM, POSTAMBLE;
if CD flag=1 then go to 12; end;
reset BUFFER FULL;
buffer increment;
go to 11;
end;

Table 3. Receive Flow of Data Link Layer.

Function (GETNET)
while true do
begin
wait until NET busy;
synchronize;
if error then LAM
else
begin
receive DEST;
if DEST SOURCE then
begin
receive SOURCE, TYPE, LENGTH;
receive DATA;
receive SUM;
if SUM error then JAM
else
begin set buffer full;
buffer increment;
end;
end;
wait while NET busy;

end;
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Receive Flow of Network l.aver,

Table 4.

Function (PUTHOST)
11 © wait until buffer full;
output NODF;
output TYPE:
if END type then set END flag:
12 7 output DATA:
if END flag is set then
hegin
output KOF;
reset BUFIFER FULL.:
buffer increment:
go to 11;
end;
else
hegin
huffer increment:
wait until buffer full:
go to 12:

end;

The coliision detection and time delay are not
implemented in this study., The speed of data tran-
smission 1s 14,2 kbps at laver 1 using the  pro-

grammable /0 device.
f. CONCLUSION

In this paper. a bus network s designed with
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[LAN Controllor which uses the giobal multiple ac-
cess bus and shows that it is possible to transfer
files, exchange messages and share resources bet-
ween microcomputer systems,

The network interface program which runs on a
CP /M s developed. The CP/M has not the fune-
tion of network management and it needs the -
terface process hetween the nodes which exchange
the messages,

It should be studied the function of network ma-
nagement svstems in the CP/M. It may be ac-
complished with modifving BIOS. The data trans-
mission rate may be increased by using VI.Slchips

or high performance chips.
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