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AN IMAGE BROADCASTING PROTOCOL
Crvidiu COSMA
Ohjactives

mhe aim of this paper is to present a communication
orotocel for local area networks, designed teo improve the
teaching process. The efficlency of laboratories increases, 1f
the students can follow the explanations directly in front of
the computers. But the problem i that maximum two persans have
room close enough te the teacher to watch the screen. By using
the praotocol in this paper, this inconvenient can be solwved.
Thus the image from one of the computers {source), can be
reproduced on the teacher’s computer, or on all the compulers
in the classroom (destination). The source can be the teacher’s
compuler, for oragsentations, and cne »f the students computer,
for werifiecaticns., A1l the explanations oan be performed

directly on screen, and the nlackboard is no more redquired.
Description

This protacaol is based on a master - slave comminication.
F

The master is the teacher’s computer and the slaves are all the

other computers in the classroom. All the major actions are

o

performed at master’s commands.



The =laves activity begins with the request for
reqistration {fig.l). After recelving tihe confirmation, they
switch to normal operaticon, and the protocel dialogue conktinues
in background.
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ig. 1. The zalve compulers registration
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[hera are three operation modes provided for the slavas:

1, "“Usual®: Mormal operation, without sending or
receiving image packebs;

2. YMirror™; Continuously recelving and reproducing
images, with the keybocard locked;

5. "Sgurce”: WNWormal operation, but pericdically saending
the screen images in background.

nl]1 three operation modes are Tfound again &t the master

computer, but with the difference that the keyboard is still

active in the mirror mode, to get the operator’s Yback to

nsual® command. The maater's operaling modes can be awitched

with keybooard commands, that are converted into command packets

to change the slaves operating modas also.

The next figures illustrate the master - slave dialogue.
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fig. 3. Broadcasting images from slaves
{source-one salve, destination=master+all other siaves)
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fig. 4. Transferring images from slaves
{gource = one salve, destinaticn = master)
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Implemantation

The Image Broadcasting Frotocol (IBP) is situated on Lop
of the IPX protocol. IFX operates at the network level and
takes care of the package exchange problems. The delivery and
the crder of packages is not guaranteed by the IPX, bul in the
rase pof screen images, the speed is much more important. The
commands in the IBP are protected to communication errera, with
acknowledgement messages from thelr destinations. Broadcasting
of packages is possible with LPX{, but within the same segment
of network.

The IBP contains two types of modules, one Zor The master

computer and the other for the =2laves, both operating 1in
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background. The IRF iz controlled from the master’s keyboard,
with special rombinations of keys. The slaves get all their
commands from tThe communication medla. The conmunication core
of the IBE uses two TFA sockets. One of the sockels iz reserved

sr images and the other for commands and control infaormation.
The nexl paragraphs preseni all implementation of the IBP

communication functions, writien in assembly languadge.

SOHE EQU  50h
SOKE €0 EgQU  55h
ST VGA  EQU Cha0Ch

soreen echi: jevent control block for image packets

dw 2 dup(0] :1ink address {internal)

dw 2 dupi{D] ravent service rontine [(nonej
in use db © :in u=e flag

di 0 soonpletion code

dw SOEE :;image socket 5000h (hi 13)

db 16 dup(C] ;WoTrkspace (resarved)

dbh & dup(lffh) rimmediate address = broadcastT

dw 3 : fragment count

dw OFFSET ant ipx ec ; IPY header addr. (OFF 2EG)

dw SEG ant 1p®_&cC

der 30 :length of TPX header

ofs ec dw 0 sYGA REM start addr. IOFF BEG)
dw 3T_VGEA
dw 500 :length of packets [1mage Fragmenta}
dw QFFSET nr_comp J0F_TOmR & number of current
dw SEG nr_ oomnp ;image Lragment
dw £ :length af nr_ comp

ant_ipx_ec: -IFX header for image packets
dw O ;checksun
dw 0 ;length in bytes of total packset
db © :transport controd
de 0 ;packet type = U KnoOwn

dbh 4 dup (0} sdestinastion network =current netwark



dh & dup(0ffh) sdestination node = broadcast
dw S0KE :image socketihi 1ol

Ab 4 dup (] ;jsource network

do 6 dup(0) ;source node

dw SCKE ;image socketihi lo)

comn ech: roommand event control bleock
dw 2 dup(0] #1ink address {internal)
dw OFFSET rut_term ;event service routine (OFF SEG)
dw SEG rut_term sthe svent service roubine takes
;care of the regqistration process fin the master module), oI

raxecutes the master’s conmands {in the slave modnle)

in_usa_cﬂdh 2 dup(0] :in use flag + completion cade
dw SOEE CO roommand sacket 3500h (hi lo}
db 16 dup (O} rworkspace (resarved)

com_add  db 6 dup(CELh) :immediate address = broadcast

rzome of the commands are broadcast, but scme regquire a
;jprecise destination
Z ; fragment count
dw OFFSET ant ipx_co jcom. IFX heacer addr . (OFF SEG)
dw SEG anb_ipx_oo
dw 30 :length of IPX header
dw OFFSET comanda }command buffer add. [OFF SEG)
dw SEG comanda

dw 50 dup (7] ;length of command buffer

ant ipx co:
10 dup (G} :chcckﬁum+lenq:h1tr.:ant.+:y§erdest,

(s 1]
com dest db & dup (0ffh) ;dest. node=proadcast (not for all)
W

SOKE_Co ;cormand socket (hi 1)
4 dup(0) :source network
com sro  do 6 dup(d) :source node
dw SCKE CO »oomand sacket (ki lod

nr comg  dw 0 ;keeps the image fragment numbar

comanda db 50 dupil?) ;Ledps commands  (Teceived or to be gent)
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trans: :packet transmission

mov bx,3 ;functicn code (3=transmision)

push nd=!

pop a5

mow 51i,0FFSET screen ech : for image packets, or

$OFFSET com ach feor command packets
int Tah

ret

listen: ;listening for packets

M bx, 4 sfunction code (d=reception]
puzh (1

Dop es

mov si,0FFSET screen ech ;or OFFSET com ech
il fah

ratf

The “trans” and "“listen® functions return immediately, and
IF¥ carries out the cperations in background.

Berause the length of an IP¥X package is limited LO 546
bytes, the screen images that are 4000 bytes long in 40x80 text
modes, must be divided in fragments small encugh to match the
1P¥ reguirements. For example wWe can form 8 packages of 500
rytes for every screen image. The transfer of such a packet
through a 10 Mega Bits/Sec network segmeni, takes approximately
0,4 ms, and the whole Imags can he transferred in akout 2,7 ms.
Dynamic images must be reproduced with a refreshing rate of
sbout 30 frames per second. A higher rale unnecessary Ccrowds
the communication media, and a slower rate locks had on
screens. The real time clock (RTC) can be used to uniformly
hroadcast the image packages, by initiating a transmission at
every clock tic. The period of the RIC must be shortened in
~rder Lo obtain the recommended refresh rate. The nextl example

shows how the RIC freguency can be modifled.



cll

mov al,00110110B ;ocommand to load the counter
out 43h,al :d3h=command port

mow =¥, 10000 ;counter=original value/lée
out 40h,al ;40h=data port

mov al,ah
oput 40n,al
sti

This modification must not affect the rest of the svstem. The
problen can be solved by overriding the timer interrupt (int

i, and by calling the criginal service routine at every 16 new

timer ticks.

cont dh O Jinterrupt CoUnTer
tim adr dw 2dup!? :holds the original service routine
~ew clock: :;the new int B (timer) service routine
call salv _context jsaves CFU registers.
inc cont :increments the interrupt counter
and «ont, 3fh
jnz fara orig
pushf
rall DWORD PTR cs:[tim adr] ;the original int B service
Jmp achitata

fara orig:

maw al,20h racknowledge Lhe interrupt
cut Z0h,al

achitata:
call trans ;sends a packet
call ref context : restores CPU registers
iret

The next figure presents tLhe loading level of L

=

o
cormunicztion media, when using the IBF (command packets are
rarely needed, and can be ignored) . The LBP uses ahout 12% of

the communication media capacity.



Fig.5. IBF's communication timings
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communication line is used by IBF

For taking over the operabtor’s commands, the master module

averrides the keyboard interrupt (int 3].

The next section presents another implementation of the
IRP ecommunication routines, using the © language, and the

Wowvell C AFI library.

#include <stdio.h>

#include "nxt.h"

$define TMP_S0C (BYTE] O /ftemporary sacket
#define MEM VILECG Ox5&00 fletart of VGA BAM

ECB ech; //Event Control Bleck
IF¥Header antetlF¥; //IPK header

WORD nrSoclu = 0x50; /fsocket number (hi la)

BYTE adrﬂﬁd[ﬁ]=[ﬁxff,uxff,Dxf*,ﬂxff,Dxff;ﬂxff};ffhrﬂadcasL
BYTE adrRetez[4]-{0,0,0,0}; //ocurrent network
BYTE far *adrEcrani: //image fragment address
int init TIPA{}
[
int status;
iflatatus=IPXinitializel)) i /finitialise IPX driwver
printf ("\nerror=1x, initialising IPX\n",status):
return status;
I /fopen temporary sockel
i f{status=1P¥0pensocket [ (vold*)&nriociu, TMP SCGC)) 1
printf("\nerocare=%x, cpening socketin",status):

return status;
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.

ech.E2RAddress = 0} Jfinitialias ECB
ech.inllseFlag = 0;

ach. socketNumber=nrSoclu;

ech. fragmentCount = 2;

ech. fragmentbescriptor (0] . address=santetIFX;
ezh.fragmentDeacriptc:[D].size=$izcoi[a:tet:?ﬁb;
movmer [adrNod, ech.immediateRddress, Gl ;

movmen (adrRetea, antetIrP¥.destinat lon.network, 417
mavmern {adrNod, antatIP¥.destination.node, 6] ;
vantetIP¥,destination.socket-nrioclu;

return 4:

void listen(int nr pac) //receives a packet

{ //nr_pac = number of the image fragment
adrEcran = MK_EPiEEE_ﬁIDED;EDC'nr_ﬁac]:
ecb,fragmeu:jcscrip:arll].ad:ress=adrﬁcran;
ach.fragmentDescriptor(1l] .size=500;
TPXListenForPacket (sech);
while(aech.inUseFlag]

IF¥RelinguishContralill

1
void send(int nr_pac) //initiates a packet transmissicn
1
adrEcran = MK_FP(MEH_?TUEG,bﬂﬂ*nr_paﬂj;
Eﬁh.fragnEﬂtDH&CripLDLrl],adﬁIESE;HdEECIHﬁ:
ech. fragmentDescriptor (1] .size=200;2
Ip¥SendPacket (&ech) ;
}
void terminate ([} //closes the socket

IrXCcancelEvent (&ech) ;

TP¥CloseSocket (nrSoclul ;
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