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Summary Offhe Thesis Presented To The Eiectrical Enzi-
neering Department, Fsculty Of Enginceiing, 4ia 3hamps
University For The Degree Of

©ASTER OF SCIELCE

e St R PP )

*

Title : ¥ulticomputer Systens

By ¢ Youery Saber Fl-Gamsl,

The theeis is a study o7 the comiunication software
related to interrrocess communicstion uced for zulticompu-
ter syetene, as well as the re=lization of a coxnunicatiorn
Protoddl between two intellexent nodeg for a nirst reliati-

€ a

!

lity dats comuunication networz, The tresic incic
discussion about the aspects of communicstiorn saftware ani
the operatinz gystem structure used for data comauniocation,
Provleme related to estsblishinz azd maintasirin. conncetion
between differcnt computers in = multicorputer system is
€olved by establishing & get of rulee for iate reommuni ca-
tion ¥nown as protocsis, A stndy samout tre co~munication

protocols for different networ” con‘iwurstione —ac rerformed
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to emphesize the functiong spd main featores of theese pro-
tocols, Due to the sicznificant ~dvsrce in microTrocessar
techrnolazy, it was convenient to use suck BLTOCESENT AS An
intellegent node to perform the functione of 2 comaunice-
tion interfamce between two host computers, The thesgis rre-
sente the complete Aescription of a nsde—to-node communica-
tion protoesl srowniz the establishment of connection, infor-
mation f1ow control and error detection and correction,

The olcroorocessor is the main source of intellexe-
nce for the node since it performs the functions of saubdi-
viding messazes-received from its 1ocal host-into slocks,
8diinz the proper hcader for cach “lock ani testinr “or the
common bug avajilability bdefore starting any transmicsions,

In thc receiving moic, tie node perrorne an error
checck orcratisn on cAch bloer askin- for thc crvon~ug blo-
cks to be rctransmitted, Moreover, the node is 4csirned to
periorm a sort of deeision m.kinz in case of job tiddine
witkout referrinz to its lacal host,

The realization of thc above aentioncd —rotacsl was
rcalized usinz an INTEL-8008 micracomvatcr torct¥rer writh the
2gedciatcd epccial lozie circuitry. The 1listine »f the node

prozrax ie ~lgo eiven in IJTEIIIC-8 asscmbly lingunze,
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hot @t 811 critlcsl amd Jobs mav be bcﬁbdulad to mss the [

feames of the comwter, to best advantage. SRR

. . ' ‘;

| In all thess categories 1t 13 a commoun refuirement

40 s1te the various terminals or other peripheral devises :
which are served by the gomputer at sited remote and nofa

tou wldely seperated geogrgphically. Hend iz hand with

the develowment of these remotes acceas syetens has gons
the davelmmt of mioot!m racillttop, without
which 1t mm m Impossihle to opsrate.
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At first, the Telex and Telenhone metworks werse

used to get luforméticn from remote polnts to & csntral
eomputer, and 88 the somhistication of the svatem Inorea-
scd the techniques for using Tolevhons cH8unels was deve-
loned until eventuslly, sxmemsive mrivate networks of lea-
sed lines carrving dizital Infermétion betwesn com~uters
and remcte verivheral devices hecame estarlished. The
develo~ment of such networks 23 the volume of data fraffic
hegan to increase eventually led to the 4dea that dsta nst~
works shared between 8 mumbher of ccmputer svstems would be
more aconomic @nd thus the voesitility of vublie d43ta ocomm-

unicatlion networksa.

A treif deserivtion of develeorment of comrunicatien
networks is given at the first mart of this chanter, fcollo-
wed by a discnussion to the essntial motlvaticns that led
te the eveluticn of such networkgz. The different &n-roe&-
ches 2nd main comsiderations taken in deslgning dots nst-

works are a8lso exposed in this chéoter.

Although we commonly t2lk arout commuication teking
place between corrmuters, 1t 1s of ceurse the rrorrams
within the ccrmuters which interscet with each other. More

particularly 1t is the vrocesses in ons méchine that have
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to intersct with vrocesses in the other, 1d4sly, this ¢

shoild oceur in 2 similar mammer to the way vrocesses it~
nated within cme commuter interant wlth each others Ths
future im-ortémes of the specialized networ¥s now 'beirxq
devélomed for comecting commters lles th the facilities
they will orovide for efficient intervrocess communica~
tion bétween processes situeted in several computers. As
techuigues and standerds ere develovmed which faelligtets
thiz %ind of interactiom tht'ﬁ:lgh a datg metwork, 1t wlll A
be poasiblé to bulld computer svstems which differ marke-~

dely thoss 2vailable tcday.

Chapter (2) deals with commnioestiom eoftwarc. The
hardware crms'derat'ons taken in the desien of scftware &s
well 83 the “asic asnects of cormunication scftwere are
discussed in this chanter. The concevts of oparallel oroce-
ssine, defin‘tien of the ~rocess and interrrocess communi-
gation s slso dsalt with. The last mart of chanter (2) 1=
devoted to the discussicn of the structure of the omera-

ting svetems used for data copmrmicatiom gn~lications.

In corder to engble sand centrol the interactinon bet-
ween differant network comnonents in such a way that this

interaction goes smonthly & without errors,it is essential to

- L
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have sets of rmles that goveru the whnie m-oca.'.!-s. These
rules are called commmicétion ~rrtecols which is ths sub-
joet of chanter(3). An introducticn te cmmmicétlon oro-
toeols i3 discussed uvaing @ génera].—tmrnose network to show
their méin features, follewed by &8 detalled desecription for
three examples of the existing orotosocls for three different
networks namely,the advanced Research Projeet Agency (ARPA)
nstwork, the synehronous Data 1ink Control(SDIC) developed
by IBM & the Distributed Computer System(DCS ) network. The
realization of the node~to-nede oommumication mrotecnl 1s .
presehted In chavter(4). The first mart of “his chanter is
devoted to @ discussien of thes asmects of cemtrelling 2 com-
plex orocess which leads to the comcevt of hirh reliahiltty
distrituted computer metwork (HFDCW) srchitecture. A trief
descrinticn to the cverall structure & performance of HFDCE
1s opresented followed by the hardware design of the nnde
srcund the INIELSOOR mieromrocessor. A detailed dascriotion
to the seftware desion of the node-to-node commnication
protocol toeether with the assoclated flow charts is given
in this chapter & the cperation of the nods in the diffe~

rent phases of commnication is exvosed.
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Do

As the realization of the wrbttocol was done using the
INIELLIC-8 sssembly lancuage, Apoendix & deseribes the gen-
eral erchitecture of INIEL 8C0M2 with 8 vresentation to the

instruction repretoire of this micro computers

Apoendix B gives the detslled description of the me-
mory loyout of the INIELLIC-£ in sdditiom to the detatled

flow~sharts of ncode coeration.

Aonendix ¢ includes sam~les of the nro-ram listincs
in INTELLIC-2 sssemhly léncueas ccncerming the nede~-tce-node

communication nrctocol.

Ap~erdix D explains the concewt of the Cyelle Redu-
ndancy Check (CRC) used for error detectlion in the =»rctcoeol

mndar censfderation.

1.2. The Development of Computer Vetworks,

The first attempts to estenlish 2 comouter netwoerk
was done simply by conmnectine & number of remote terminals
to 8 single comouter. To achieve this, the first step was

to use telegraph lines or telervhone lines with medulstors &
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