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-:C:lJ iJlJl oJ-ljJl ,jJJl ljr a\:.-ll dul a^ (Jl' t).!)l 
(')

- E.T.U, lntemational Tourism Quarterly, London, Money years.

-:CslJ c.l-JLll O" +j-x (')

- John Manard Keynes, The Genaal Theory of Employment, lnterest and Moncy, Thc
Macittan Press, L-ondon, 1973.
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J-i,) diil cJ u,-ull.i .,r+l1Jl :..,Itll-; cliil ats 9=;.t i!)Jl ;l \

.(').,-UJl ,-,rr-tl./ dau-jl e,+ (L;t\l Jt^-l ttii,l
.n li d L+ 6E:Yt &tr" .ClS 1ti:-.1t tl .er,;;:.!lLll ;L-l 1tn;l -Y

6l .rJl ;L-l --i 11s.,1l ,.rJl .9:y9 t-.r-$1 gl.).At ,rs 6ti:)t &l;,c

. (.-'tul a3.,t!) *+t+Jl .-,Itlt .,r Li.tiijLi ai=!-Jl
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2) Salah Wahab, Tourism Managemcnt, Tourism lntemational Press, London, 1975,
P.93.
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Y..r/C-EiIJl i,-t ..u or.i-lt i::s i.t-

Assessing tlte Role of Palestine Securities

E-rchange in the Palestinion Economy

.\bstract:

The goal of this study is to define the role that l)alestine

Seculitics Exchange (PSE) playing in the development olthc

Palestinian economy. The study will first introduce thc read to a

comprehensive theoretical background on financial markets as

basis for the purpose assessing PSE and its abilily to help

develop Palestine's economy. Then it will give a bright

historical background on the establishment ofPSE, its functions

and its goals. Performance standards and ratios rvill be used to

assess PSE's ability to play its anticipated role. The study ends

ri,ith the conclusion that PSE is at its earliest stages of

developnrent; a strategy introduced to vitalize this rnarket and to

have it play a vital role in the development of the Palestinian

economy.

Introcluction:

As a result ofthe Oslo accord and the consequent political

and economic changes taking place in Palestine, Palestiniarr

Dr. Muhmourl I l. Al-ll/otli
A I-ll[amoom U n il.11rsit)' C0l I eg

I



invostors agreed to cstablish and operatc ths first organized

Palestinian stock nlarket. The Palcstiniart securities exchange

came to presence after the 30 long ycars of occupation

deplivation ol the Palestinian econonry lronr tlre needed

financial markets and institutions that are roquired for sustained

economic growth.

Hopes were built on this newlv cstablishcd market to play

its anticipated role in the rebuilding of'the l)alestinian econorry

by attracting capilal and deploying it tou'ards firnrs that are

proposing projects to grow the various scctors 01- the local

economy. Since this markets inrportance and because it is

considered to be one of the corner stones of the Palestinian

financial system, il is was evidenl that thcre was a great need to

assess its performance and propose a mechanism to develop it in

an evolutionary and not a revolutionary manner. I'he study also

considered the growth of the various macro environmental

factors in its dealings of assessing the market and its

development; the peace dividened, the groMh of the econorny....

etc, were of guidance to the researchers.

Subiect of thc Study:

This study is dedicated to answer one ntain qucstion: does

PSE have the needed depth. Iiquidity and transparency to be

able to mobilize domestic resources alld attract foreign capital



and deploy these resourccs towards econolnic dcveloprrent irr

Palestine. 
-fo be able to answer this rnain question, lve need to

answer the follorving:

Onc- Does PSE suffer lrom the fact that the listed number ol

companies is very limited?

Two- Is the PSE capitalization sulficicntly small?

Three- Is the trading volume below the acceptable level of

mobiliN?

After answering these questions we will look into testing

the iollowing hypothesis to reach a sure perfonnance measuring

ofthe Palestinian Seourities Exchange (PSE):

I - There is a relationship between the growth of the

capitalization of the PSE and the gromh of the GDP in

Palestine.

2- There is a relationship between the gro*th ofthe market

index and the growth of the Palestinian GDP.

3- The market capitalization is growing due to the growth of the

trading volume.

Methodolosy of the Studv:

The study will use descriptive and analytical methodology

because of its cornpatibility to the subject of the study.

I
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Tools of the Strrrlv:

l-he literature rvas acquired fiorl vlrious books and studies

on finarrcial markets. Tlrc introdtrction to this sludy was

extracted and modilled by thc authors The data and relevant

statistics were acquired lorrn tlrc publications on emerging

financial markets cspeciall), thosc in the Arab rvorld. The

publications and periodicals, published by the Arab Monetary

Fund werc used nrost. S[)SS rvas Lrscd lo acquirc results and to

analyze the collectcd data.

Goals of the Studr':

The study airns to achieve the Ibllorving goals:

l- Provide the rcader wilh a conrprclrcnsive review on the

finance literature in the field ol financial markets.

2- Evaluate PSE,'s ability to nrobilize dornestic resources, attract

foreign capital and deploy these resources towards economic

development, and compare its abilities with other emerging

capital markets. especially Arabic ones.

3- Set a strategic plan to vitalize the PSE and reassure its

abilities to be able to achieve its goals.

Importance of thc Study:

The importance olthe study is urost apparent because it is

the first to tackle the subject matter; especially that it came three



years alter the start ofthc experirnent of the [)alestinian financial

systcm. 'l'his recent cxpcrience needs to be evaluated in a rnanor

that insures guidance to those responsible lor the developnreut

ol the perforrnance of thc market and the Palestin ian economy at

large. Moreover, this study acquires its importance in the

language it is prescntcd in. Using English language makes this

study a guide to foreign investors rvho do not know English and

are studying investment opportunities in Palestine.

Critcria of thc Studv:

After having reviewed a brief literature on financial

markets and a general description ofthe Palestinian Securities

Exchange (PSE), it is tir.ne to analyze this market and judge its

performance consequently. The following criteria will be used to

find whether this market is able to mobilize domestic resources

and attract foreign capital or it still needs to tackle the problems

that prevent it from achieving its goals:

1-Number of Iisted companies.

2-Trading volurne.

3-Capitalization.

4-Trading volume to capitalization ratio.

5-Trading volume to GDP ratio.

6-Capitalization to GDP ratio.



-fhr:sc 
variables rvill be used to ttroasttri: the iollowing rnarket

ind icators: whiclr arc:

l-Liquidity of the nrarket.

2-lts depth.

1-he lollowing will also be discusscd in the lrame of the

study's cndeavours to speculatc on lhis rnarket's abilities:

I -[nlorrnation availability at the market.

2-The relationship between thc rnarket and commercial banks.

II- What arc financill nlarkets:

In capitalism, the financial svste rr consists of thrce major

parts, the financial sector, participants in the financial system

and conrpounded interest rate. These three parts integrate

togelher to solve rvhat is knorvn as the economic problem of

mankind (i.e. increasing needs aud lirnited resources). The

financial sector consists of both: financial institutions and

financial markets, which is the topic of this study. Participants

are govcrnment, companics and individuals. lnterest rale is the

required rate of retum on an), lent nrone),. The nrechanisnr that

this system uses to achieve the goal is as follows:



-l-hc dccisions to invest and tlre dccisions to save art:

undertakcn indcpendently of'each other. Savers sct asidc a

portion ol tlrcir inconre for luture consumption in rcturn lirr

interest. Saved nroncy is usually in small and scparate amounls.

On the other hand, invcstors need large sunrs olrnoney to invcst

and they are readv to pay the interest in return lor borrorving thc

money. Intermediation rrakes the intcrest ol both sides mcct

Iogether.

Financral inslitutions are many: they could be banks.

insurance cornpanies, rnutual and pension lunds compartics.

individuals. dealers, brokerage firn1s... etc. Nevertheless, lhcy

all play the same role; it is the role of intermediation. Money is

collected, allocated and then directed towards investment in

whatever the participants decide on. Financial markels play the

same role but uses different mechanism; the study will elaborate

on this later.

The structure of financial markets is govemed with the

time that its instruments accrue, for this reason it is divided into

trvo major l)alIs: money nrarket and capital market, the

following is an illustration:



'l hc necd l'<rr llntncial markcts in olrcn ccottonries:

Financial nrarkets play the intcrmcdiary rolc to transl'er

lunds lrorn (hosc ,'vho have it to lh<lsc rvho necd it. fbr a return.

Surplus units (savcrs) will buy financial assets that art: issucd by

users (deficit units) as a source ol firrancing thcir investrncnts in

real assets, fur a rcturn that rral take the lbrnr ol' intercst.

dividend. ...etc In this sense the financial rrarkets is the arena

lor investors to develop means and ins(runrents lirr linancing

their projccts rr ith the size. cost and availabilitv ol'lirnds. rvhich

in turn would help develop thc econonry in a balarrced and

effective manner. Nevertheless, finarrcial nrarkets are considered

prirnary source of acquiring production assets for the

establishment, operations and nraintenanco of producing firms.

Taking into account that financial markets growth usually means

growth in these producing firms and consequently groMh ol the

economy, wou ld rnake these markets thc corner stone in the

financial system. Financial markets mobilize domestic resources

by accurnulating individuals and institutional savings through

sale of firrancial instrurnents and transf'er these savings to

producing firms to finance their new projects and./or expand

existing ones. Such financing rvould create new jobs and new

sources of income for individuals and the economy at large.

On the other hand, financial markets can become efTicient

and able to play the role of inlermediation effectively to help



dcvelop tltc cconomy through mobilizing dorncstic resourccs

and atlracting fbrcign capital when and only whcn it mair)tains

the lollowing:

l-l-iquidity: the ability to exclrange financial assets to cash at

the time the owner of that asset chooses.

2-Depth: the availability ofnurnerous kinds of financial papers

and lhe intensive trading, which enables the tradcrs and

investors to choose anrongst these papers to nranage thc risk

in their portfolios and in timely manner (Maxwcll. 1995).

i-Disclosure: by providing tlre market parlicipants with thc

needed inlormation to make sound decisions.

l'he import:rnce of finanqial markets:

Financial markets play the role of mobilizing donrestic

resources and directing it towards the efficient and competitivc

sectors of the economy. Efficient markets attract lbreign capital

ar.rd make financing economic development in hand where

cxpensive external borrorving would no nrore be needed.

Ncveltheless, it provides citizens wilh financial scrviccs and i1

increases their savings' and investment knowledge, moreover,

reduce transaction costs and consequent risks. ln general, it

could be concluded that efficient markets are thc institutions that

have the solution to the problem of lack of capital to fund



cconornic developmcrt projects (lirr ltoth: privatc and public

sector) (King & [,evcrrc. 1993).

NIa rket eflicicn cr':

Irour- I)rocedural elficiency: prr,-ccdural efllcienc-v is

costly; thesc cosls arc accepted becausc it is paid as an cxchange

to lacilitating the proccss ol trading in a sale and irrlormative

atnrosphere. Tlrcse costs are:

Onc- Cost ol' bringing and maintaining sccurities into the

market.

Two- Cost of inforrnation about clranges in the value of the

securities.

Three- Cost of trarrsfilring ownership fiom sellers to buyers.

Four- Cost of salcguarding and monitoring the securities and

their exchange processes.

Five- Economic elficicncy: the utility ofone person can only be

achieved at the expense of lowering the utilit-v of another

person. This can be rvrong il productive efficiency is

achicved. 'l'lie conditions to achieve productivc elficiency

are:

One- Efficient combination ol production inputs (Labour and

capital).

Two- Elimination of lactor movement restrictions. (EEC,

NAFTA,...etc).

\rl

.l'



Six- Market efficiency: the availability of'thc relcvant market

information through statistics and analysis to predict

securities future prices movements.

Irorrns of markct cfficicncr:

l-Weak form: current securities prices reflect all historical pricc

information. Participants observe the pattern in securities

prices and extrapolatc future prices.

2-Semi-strong form: by assuming that securitics prices reflect

all public information with no regard to privatc inl'orrnatiorr.

3-Strong form: by assuming that securities prices reflectall

public and private infonnation. AII participants can do as

well whether they have the informatiorl or not (Maxwell

l99s).

Features of efficient financial markcts:

l-Financial markets have to be at an efficient degree of

liquidity to give the participants the abilitv 10 execute lrading

quickly at wliat is known as price cor.rtinuity (no clrange in

prices as long as no new information about the performance

ofthe issuing firm has become available.

2-Liquidity requires depth, meaning that the market needs to

attract a huge number oftraders and participants and enhance



dcurand and supply urcclranisrtt to shape irrtcnsivc trading and

to consequently set fair pricing nrechanisrtt (Jbiliet al, 1997).

3-E,fficient markets are capablc of setling .just prices for the

traded instrunrents in its arcrtas. -l his pricing mcchanism

should be based on availablc inlbrnration about lhe

perlormancc olthe finns issuing the sccuritics.

4-Financial markets should provide parlicipants with the

needed inlorrnation in a tirnelv nranncr rr,itlr a grcat degree ol

transparency and lull disclosure. 'l'he info is; price

movements; nrarket trading. nlacro econonlic conditions and

perlormance oi the firrrs issuing these sccurities (Baiman &

Venecchia, 1996).

5-lnternal elficiency is most needcd; low trading and

transaction costs; clearance and setllenrent quickness and

accuracy are a must.

Re uirements of efficicn t markcts:

1-Stable political environrnent: investors ar-e usually very

sensitive to unceftaint), olltlre hrtures of a given country. It is

a rule of thumb to find financial markets unable to mobilize

domestic resources and/or attract foreign capital if it lives

unstable political conditions. Cenerally. instability means

higher risk without j ustified return, th is means either the

escape ol resources or higher rates ofreturn on investment.
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Such conditiorrs havc lcsativc irnpact on the econotny, both

al the micro and rnacro lcvcls.

2-Stablc econonric environrncnt: econorrric stability can be

assured through the usc ol'liscal arrd nrorretary polices and by

enhancing thc markc-l lirrccs' abilitv lo set fair prices and by

allowing competitivcness and cnriching it.

3-Mature legal svstem: Ilnancial rnarkcts deal with numerous

institutions (i.c. corporations soventments, individuals,

banks. brokcrage fir-nrs. ...ctc), its products are financial

instruments (rnoney. that is). Iirr thesc participants to pour

their rnoney into financial nrarkets thcy would require that

these markets operate undcr the umbrella of protecting laws

and rules. Markets can be self regulated or governed by

governmental laws (Strahota. I 996), either way, they need a

bundle of laws to bc in effect. some of which are: tax,

bankruptcy, securities. nrarket itself, corporations, brokers,

banks and d isc losu re larvs.

4-lnstitutional rcadiness: finarrcial nrarkets need to be able to

follorv pre scl procedure to facilitatc its functions like:

deposits, settlement, clearance, trading, ...etc. This can be

achieved through:

a-The use of automatic systems of clearance, deposit and

settlement offinancial papers. This automated system should



rcduce the tinru ior ll)c cntirc tiading process to (T+0)

u lt i nr ate l1-.

b-Crcation ol' sale dcposits to transfbr ownership and update

ownership listings.

c-Creation ol' eificient irr lcrnred iat iorr that is capable of

corrducting brokerage investntent banking, market

making,...etc.

d-Creation ol infcrrmation centers and houses ofcounseling,

information technology research finns to cnable participants

to make sound decisions.

e-Develop accounting and auditing rules and measures to

insure disclosure and transparency ofprovided information to

market participants.

The availability of the above mentioned factors should

increase the demand on financial instrunrents and consequently

develop the performance of the market and increase the

opportunities of achieving the market's goal ofdeveloping the

economy (Abdel Karim, 1998).

I[[- Palestine Seculities Exchange (PSE)

The Palestinian financial svstenr:

The Palestinian financial systerr was subject to Israel

organized destruction all through tlre years olthe occupation.

Moreover, the lsraeli occupation rvas relentless in controlling



thc Palestinian economv and making it servc thc purpclscs rhc

Israeli one. On June 7 tl'r 1967- ferv dat,s aller thc occupation lracl

taken place- the Israeliauthorities started sets o1'rneasures ainted

at the destruction o1'the Palestinian flrrancial system tlirou.'rrl)

darnaging ils sectors. AII banks were closed on that date and its

balanccs werc corrflscated and transferred to a spccial accourrl at

Israel's central bank (lsraeli military order ll7). Ilank Lcunri ol

lsrael opened its branches throughout the cities ol' thc \/cst

Bank and Gaza Strip and thc Israeli LE,ltA (back thcn) rvas thc'

olficial currcncy. I'he Israeli bank accepted deposits but

iacilitated cornmercial loans in very narrow margins: on tlre

other hand, Palestinians were very conservative in dealing with

this bank for political and patriotic reasons (Abdelkarim, 1998).

Insurance companies and other financial institutions were

banned by the Isracli occupation, no financial markets were

allowed resulting in the fact that no financial intermediation

existed and consequently no financial system was present.

Corporation rverc licensed in a very narrow scale and were

heavily targeted by the t&\ department. These corporations also

had to face a very tough and biased competition beside the lack

of a reliable financial system.

Once the Palestinian authority was able to take over, life

started to mingle in the Palestinian financial system. PSE was

established, 2l commercial banks opened, 9 insurance



cornl)anies (r8 rteu' corporations and scvelt brokerage houses

rvere operating by the first three years of the rebuilding of thc

Palestirrian llnarrcial system (PMA, 1999). These achievemcnts

were inaugurared by the establishment ol the I'alestinian

rnonetary authority and the legislative council who arc working

together r.vith thc nrinistry of finance to pass the necded laws ior

the cnlire financial syslem to operate efTiciently and becorne

able to achieve its goals of sustainable economic grorvth.

I{isto ricaI llackgrou ntl:

Located in tlre rvest bank town of Nablus, the flrst

Palestirrian financial market was formed in early 1995, as a

private shareholding company, PADICO and SAMAD are its

major investors. The I'alestinian authority approved a proposal

by PADICO to establish an electronic exchange and depository.

A Canadian firrn provided both the trading and settlement &

clearing systems. By August of 1996, the exchange was

operational and in November ofthe same year the PSE signed

an operating aqrecrnent with the Palestinian Authority. allori,ing

for the licensing and qualification of brokerage firms to take

place. On February 18th 1997, the PSE conducted its first

trading session (PSE, 1997).

Twenty three companies are listed thus far with additional

approved companies are expected to be listed soon. The current

l
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list of' cornpanics spans a wide range ol'seciors including:

pharrnaceut icals, utilities, tc lecomrn un ications arrd financial

services. 'l'here are currently forly Palestinian contpanies cligible

to be listed on the exchange with a capitalization of

approximately US $l billion (PSLl, 1999).

Structure:

As a sell regulating organization (SRO), the cxchange is

chargcd with enforcing its rulcs and regulatiorrs. covering suclr

rnatlers as listing requirements, secondaryi trading, settlen.rent

and clearing as well as the conduct and operations of mcmber

securities firms. A board of eight directors representing the

exchange itself, investors and securities firrns govern the

operations the exchange. The board formulates major policies

regarding the operations and administration of thc exchange,

establishes management objectives, approves and amends

exchange's rules and regulations. Currently, the PSE and the

Mirristry of Finance and lnternational Finance Corporation (lFC)

have submitled a draft of the sectrrities lar.r,. rvhich is expected to

be ratified soon.

Tradins at the PSE:

The Palestine

System (PETS) is

Securities Exchange Electronic Trading

a state of the art, high performance



conlputerized cxchallgc nlanagelncnt all.orving lbr advanced

automated managentcltt ol' trading ctrctlnrpassing user-fiiendly

lbaturcs. (PSts, 2000).

'l'he trading system at the PSE is ordcr tlrive tr. under which

share lrading origirrates lrom an order by a client. at eithera

rnarket, linrit or rangc price. I-he svstcrn also allorvs hidden

orders to be enteretl rvith part of tlte:;ltarc volunte undisclosed

or other traders adding stabiliO' lo priccs and protectiolt to

clients in the evenl olblock orders. Ordcr entry is conducted via

remote terminals located at mcmbers' ollices throughout

Palestine. The trading workstation provides the broker with up

to date market inlorrnation, order status inquiries and reporting

as well as user-friendly iacilities to enter and rnanage orders.

Orders that enter PETS are given queue priority based on

many factors. Price is the prirnary lactor in determining queue

priority of an order where the best price (highest bid or lowest

offer) takes priority over other orders. For orders entered at the

sarne price level, the tirne of entry ol'an order governs its

priority on first in first out, (FIFO) basis. All orders that enter

PETS are time stamped rvith their time of arrival at the

exchange. Orders are considered for execution based on the time

of its arrival at the exchange. The system at PETS is able to

trade multiple instruments such as equities, bonds, money

market instruments, warrants and rights within a number of

\t.
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various trading books such as an odd lot book fbr orders lrss

than the round lot board size and a syrecial lernrs book lor ordcrs

rvith spccial settlement or fill terrns. PETS also allorvs

instruments to be traded in different currencies.

(lharacteristics of the I'SIi:

1-he following is a representative list of items which

characterize the PSE.:

l-Full and continuous disclosure olall pertinent and rnaterill

information required for investors to evaluate securities.

2-[nvestors are afforded protection against insider trading, price

rnanipulation and fraud.

3-Order- driven market. Remote. electronic trading are

automated clearing and settlement.

4-Client orders are executed in the order the broker receives

them. Clients orders have priority over brokers' orders.

5-All investors have equal access to the market regardless of

geographical location within or outside Palestine.

6-Prompt, rvide and extensive disserrination of rnarkel data ancl

company information.

7-Assured liquidity in all securities through market making

services. Market makers will provide dealing price quotations

throughout trading tirne and will stand ready willing and able

1{\



to cxecute invcstor's ordcts at a grvctl pricc (rvithin prc-

defined paratnetcrs) (l.cl)nran et al. 1994).

8-Electronic book cntry contral dopositor\.

9-fhe ability to han(llc large orders (block orders) without

causilrg urtduc prcsstrrc on pr iccs.

l0-Ne'uv issues ol' sh:rrcs and borrds rr ill be priccd at market

clearing levels without non-nrarkct irrtcrvention in order to

encourage long tcrrn fi rtar rc in g.

I I -Regulations lo protect rninoril-r' stockholders.

l2-Open to foreign investors and 1o thc listing ol loreign

companies.

I



IV- Slatistics and co rrr l):l rr t ivc data:
'l'he lollorving is thc data thal was both surveycd and

calculated by the re'searclters on tlre Palestinian market. The data

rvas collcctcd lrom tlre ntarket itselfand from brokerage firms

and other sources Iike the Palestinian ministry offinance, ncws

pal)crs, rcsearch centels, ctc... then the acquired data was

calculated by the use of both computer software (SPSS) and

traditional statistical rnethods. Data on the performance ofother

Arab stock markets Tvas acquired from the publications ofthc

Arab Monetary Fund.
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Sl utlvin thc Dcrformnncc of l'S li:

a- Dcscritr tive a nall'sis:

l-N ru nr bcr of listctl corntr:rtries:

The number ol Iisted cornpanies is very small, 23

companies are listcd, and thcy are divided amongst the various

sectors of the Palestinian economv as follows: l3 financial, 5

industrial, 3 services, I te lecornrn urr ication, I real estate. No

utilities, technology, transportation, ...etc. The nunrber of listed

companies is not only srlall but also not diversified. 'lhis gives

the indication lhat the rnarket is exposed to non-systematic risks

because it is not diversified besides being exposed to systematic

risk. Making things worse, only seven shares are traded

frequently and the rest are rarely traded and ifany by very small

amounts. This gives a clear idea about how illiquid and shallow

the market is. In respect to the listed companies, a very few

number of these companies delivcr their financial statements to

the market, this low number is due to the lack of larvs that would

commit the companies to providing investors rvith the needed

financial statenreuts. For this inveslors are not able to evaluate

the performance of these companies. A research conducted by

Annajah university research centre in Nablus showed that

Palestinian firms do not use GAAP and no accounting is really

used in preparing financial statements. The table shows that PSE

has the smallest # of Iisted companies amongst Arab capital
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markcts. Tlrc number grcw from 20-23 at thc tintc that thc sarnc

of Arab listed companies grew by about 200 to reach I450

shares. Thc growth of the number ol listed firrns is about l5o/o

this relatively moderate growth is not due to macro and micro

economic growth, on the other hand it is duc to speculation.

Comparing # of iisted companics in the Arab rvorld with lhosc

in other enrerging markets and in developed ones, wc find thenr

as well as flollow: 1450 in the Arab world, 17000 in emcrqrrrq

markets and 20000 in developed ones. Ncvcrlhelcss, this

number (1450) even though small, it is also misleading sincc a

substantial # of these listed shares are rarely traded (i.e. Arab

markets suffer lack of liquidity). This applies to PSE and it

reflects PSE'S ability to achieve its goals.

2- Market Capitalization:

The market capitalization is the sum of the money invested

in the market or it is the portion of the country's available

wealth that is attracted by the rnarket and invcsted in its

financial instruments as part of tlre process of establishingthc

market's role in sustained economic development. Efficient

markets attract a large portion of the country wealth to be

invested in financial instruments traded at the market. The

Palestinian market was able to attract less than I trillion while

Saudi Arabia market was able to attract 42 times as much as that

\ to



tll' I'alestinc's. Saucli Arabia's malkct has the biggesl

capitaliz-ation (37%" ol- the sum of thc capitalization oi'all Aral:

rnarkets (Abisruronur, 1994), while I'alcstine 's is the least at

0.60 .lt is worlh nrentioning that thc capitalization of Arab

markels in a round 112793 million and that of the world

conrbined togethcr is around l5 trillion (l trilliorr of rvhich is in

emerging markets and the rest are at dci,clopcd ones). 1'he size

of Arab markets is no nlore than 10/6 olthat of tlrc rvorld and the

GDI') of the Arab ivorld is I .l% of the G[)[' ol thc planet earth

(rFC, r997).

It is of great inlportance to note the gro*'1h trend ratlrer

than studying the growth it self. l'lre Paleslinian market is

growing at a fast rate (currently at 36% annually). I-his growth is

not due to the listing of new shares; it is ralher due to the growth

in the prices of its listed shares. AIQuds index (PES's index)

grew by 5l % last year while the indexes of Arab rnarkets rvere

declining. Briefly, the gromh of the market does not reflect the

needed abilities for the rnarket to play its anticipated role for the

reasort sltown above-

3- Canitalizatio n/GDP ratio:

Which is the equivalent part of the nation's gross domestic

product that is invested or attracted in/ by the financial market. lt

reflects tlre market's ability to mobilizc resources (domestic and

\ t1
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lorcign) and its ability to direct thesc rcsources towards

financing invcstmcnts lbr companies rvorkinq in the various

scctors of tlre ccononty. It is also a measure olthc ntarket's

ability to provide investors with the needcd rools (sizc and

divcrsity) to rcduce thc risk or increase retunr or'l rheir portfolios.

I'lris ratio is around 20% at PSE and varies betrveen l2-123%o al

other Arab markets (E I -Erian, 95).

PSE's capitalization to GDP ratio is low once compared to

rnost Arab markets wlrich are already lor.v oncc comparcd to

enrcrging and developed ones (averaging around 100%o). On the

other hand, capitalization does not mean that the market is

iiquid. The Egyptian market has a high capitaliz-ation but a very

torv liquidity because many of the Iisted shares are rarelv traded.

fhis means that beside having acquired funds thc market needs

to simultaneously have the ability to liquefu these lunds to ease

the process of deploying and directing it towards sustained

economic development upon the needs that would rise.

4- -f rarlin Volulnc:

The trading volume of PSE is growing at an accelerated

rate; it was around US $25 million in l99l , US $68 million in

I 998 and around US $ I I 2 million in 1999. This substantial

groMh is due to many factors, most importantly the progress in

the Peace dividend in Palestine. Previously, the Natanyaho



go\/ernment did not pay rnuch altention to the peace process in

1997. rvhich resultecl irl a very slorv grorvtlt olthc Palestinian

cconorny. In addition, the last resultecl in loiv trading volume at

the PSE. J'his slorv ccononric grorvth and thc consequent low

trading volume nladc sllectator investors (loreign and domestic)

carefully deal rvith llre [)alestinian econottly and reluctantly

invest minor amounts of their wealths in Palestine ( UNCTAD,

1994). 1'he progrcss in the peace process aftor the victory ofthe

labour party in the Israeli clections led thc trading volume at

PSE to like up 100% annually. Howcver. this dramatic increase

was limited to a ferv number of shales at PSE,: 70% ofthe

trading was restricled to t\\'o shares. Such restriction weakened

the liquidity and depth of the market.

Trading volurne represents the frequency of money

movement from surplus units to deficit units and vice versa. In

other words, it represents the abilitl, of tlre market to change

financial assets to cashl it is a measure of the markets ability to

liquef, financial assets. The higher thc trading volume the

bigger the transfer o1'funds amongst traders is. Transfer offunds

(except speculation) is a measure ofthe need for it, and the last

is a measure of the needs oieconomic development. The higher

the trading volume the bigger the economic growth is, ifthe

market is at an acceptable level of liquidity then it is capable of

meeting the needs of the economy. The trading volume at the

l tA



PSE is not quite enough to mect the rcquired economic grorvth.

This rneans that PSE is not capabte ol'playirrg rlrc nccded rolc in

the cconomy.

The trading volume as shorvn in tablc- I is quite low once

compared lo that of other Arab markots. knorving that trading

volume in Arab markets is not high once conrparod with otlter

emerging markets nor it is high when cornpared with developed

ones.

5- Trading volunrc to (JDl' ratio:

This ration shows the size of thc portion olthe CDP that is

both invested at the market and liquid. Tablc-l shous that this

ralio is small in mosl of the Arab markcts and llrr'snrallest is lt

the PSE. The same ratio is about 5l% in Hong Kong and 45%

in Singapore. This means that the [)SE cannot provide firrns

witlr the liquidiry when they need it. It is a trivial principle in

cash management that the lack ol liquidity is risky and to be able

to cope rvith this risk you necd a very higli return that is not

achievable in Palestine. Alternativell,. the financial market in

Palestine is failing to provide businesses with the cash thel,need

for their precautionary, speculative and required cash to meet

their payments and help run businesses to achieve is goals. As a

conclusion, PSE is not able to liquefu the little portion ofthe

GDP it was able to attract.

I



Briefly. the trading volume to (il)l) ratio is so small that it

discourages investors lront invcsting in Palcstine, because thcy

rvill not bc able to raise thc nccdcd lttunds through thc [)SE rror

will they be able to liquely financial assets rvhon they need thent

(wB/97).

6-'l'radinq Volunrc to Capitalization I{atio:

This ratio sirnply mcasures thc liquiditv olthe rnarket, a

maximurl of 1l.2oh at the PSII is at thc lorvcst end when

compared with 6-l l6% in the Arab rvorld rvhich is already low

once compared to emerging and deve loped rrarkets.

This means that on11, I l.l cerrts are liquid in each dollar

attracted by thc market. Knorving that thc attracted sum is low

makes the market unable to meet thc required Iiquidity. This in

tum makes cash management risky resulting in higher required

retum that Palestinian firnr rvill not be ablc to offer to investors

because ofthe weakness ofboth the market and the economy.

It is of irnpoflarrce to mention tl)at PSE is a secondary

stock r.narket, brokerage is only on call and put order basis and

no market making takes place at the PSE. This means that the

market is not deep beside the fact that it is not liquid which

results in higher transaction costs. Another factor to lower the

liquidity of the market and weaken its ability to attract, deploy

and direct funds towards economic growth.



Adding to lhc lbovc thc fact tltat (hc rrarkc( lacks

irrfbrrnation and its s,rrrlccs. bcside thc lact tlrat fjn:rncial

staterncnts arc not blrscrl on gcnerally acccpted accoun{ing

principles, makes pricing ol listed shares unlair. ln othcr words

prices of PSI., arc arbitrrrr rrrrd do not reflect any available infb.

'l'his pricing nrechanisnr is too risky lbr investors to accept. This

leads us to one of' turr $sl13vis1;15 of capital (donrestic and

Ibreign):

a- Leave thc markc( bccliuse irrvestirrg in it is too urrcertain.

b- Rcquire a very high ratc of retum to conrpensate ior this

higher riskness.

Knowing that bccause ol unsuitable environment, this high

return is unachievable. thc required return will not be met and

capital will leave the rnarket.

We can concludc that there is a strong relationship

between the depth and liquidity of a given market. When we

lneasure the trading volurne, capitalization, number of listed

companies and the CDP ol'Palestine and calculate the various

lelationships anrongst tlrenr rve can note that PSE does not have

rvhat it takes to consider it efficient and capable of achieving its

goals. It is also noted that deepening the market and increasing

its liquidity eases the process of mobilizing domestic resources

and attracting foreign capital because ofthe notable decrease in

transaction costs. Adding the availability of information to depth



an(l liquidity would advocate just pricing as another source of

assurance to invcstors and strengthert thc rnarket and make it

capablc ol facing dorrrcstic and international crises (Leven &

Zeros, I 995).

b- StatisticalAnal sis:

Statistical calculations were conductcd to l'est thc

follorving three hy polhescs:

l- l'here is a relationslrip betrveen the growth oi' the

capitalization o1' thc rnarket arrd the growlh of the CDP in

Palestine. Meaning that the markel is growing because of its

ability to altract domestic and foreign resources and direct it

towards econornic development and consequently growing

the Palestinian GDP.

Assuming the market capitalization as the independent

variable (x) and GDP as the dependent one (y) and using

regression equations we find that:

y : 1402.93 + 3.1 x

R = 97 .58%o

calculated t:4.46 which is more than tabulated tata= SVo and

3 degrees olfreedom (t:2.3) this means that our hypothesis is

rejected in other words PSE is not a reason in the growth ofthe

Palestinian economy and it is not attracting resources for

economic development.



2- 'fhere is a relationship between the grorvlh o{'the rnarket

index and the growth of the GDI'}nreanins lhat the GDI) is

growing as a result of growth oithe indcx of'the market (i.e.

the Perlbrmance of thc two is highly positively correlated

and one is a result ol the other). GDP is thc Dependent

variable and the market index is the indepe,rdent one.

Using regression models, we find that:

y = 4034.69 + 1.59 x

R= 97.68%

Calculated t = 4.56 which is greater than tabulated t at a = 5yo

and 3 degrees offreedom (t = 2.35) meaning that our hypothesis

is rejected and the grow,th of the market index has nothing to do

with the growth of CDP. (i.e. The market is unable to attract

funds and direct it to become a factor in growing the economy).

3- The market capitalization is growing due to the growth of the

trading volume. Meaning that the market is becoming Deeper

and more liquid and consequently it is attracting more funds

and gror.ving the market.

Using regression models:

y = 458.37 + 4.88 x

k:96.6%

t : ll.llYo which is greater than tabulated tata:5%oand,3

degrees of freedom, meaning that the trading volume growth is

not the reason behind the growth of the market capitalization.

I



(i.e. the rrarkct is ncither liquid nor deep cnough to attract

domestic rcsorrrccs or foreign capital), 'l'hc above statistical

tcsting of lhe stated hypothesis leads us to thc resLrlts olthis part

of the study which arc as follows:

l- Thcre is no relationship between the growllr of the Palestinian

CDP arrd the grouth of the markct capitalization: the market

is unable to altract capital to direct it towards economic

growrh.

2- Therc is no rclationship between the growlh of the Palestinian

GI)P and the growth of the index of its financial market; the

growth of the market index is not an indication that the

market is able to attract founds and employ at in the growh

and development of the Palestinian econorny.

3- There is no relationship between the growth oithe market

capitalization and the growth of its trading volume; the

market is not at the needed level of depth and liquidity to

qualif, it to attract domestic and foreign capital.

I3riefly, PSE, is not capable ofatracting funds, deploying

and directing it lowards sustained economic dcvelopment. 'f hese

findings conform with the findings in the anall.tical part of the

study.

V- Thc Perforrnancc of I'SE (Facts & Itesults):

PSE is still not able to aclrieve the goals it is sct to achieve.

It is not able to mobilize domestic resources nor is it able to

I



:rttract foreign capital. PSE also lailed to ailocate arrd cnrplov thc

little tiinds it rvas able to attract-'fhe above tncilsurcn)c11l tools

and ratios wero able to shorv thcsc lacts. 'l'hc lollol,irrq ar sonle

ol' thc reasons behind the lag bet',veen the presct qoals and tlre

nrarkel's pertbrmance:

l- 'l'hc rnarket size is still relatively srnallarrd docs not re llect

acccptable Ievels ol Iiquidity. depth or divcrsiflcation

abilities. this is due to many factors, some of rvhich are:

a- 'fhe above discussion shorvs that thc nrarket is still in thc first

stages of its lifc and experience.

b- lslam (by prohibiting interest) and other cultural thctors and

lack of public, govemmental and corporatc knor.vledge of

markets' operations, financing and investment tools.

c- The family ownership and mentality prevents corporations

from listing their shares because ofthe fear of lack ollamily

control over the companies once their shares are liquid and

tradable. Rich and elite families own 7070 ol'the Palestinian

conrpanies.

d- The weak relationship between the nrarkcl arrd financial

institutions to a point that this relationship is becoming

competitive rather than integral. Banks attract 75Yo ofthe

Palestinian savings and contribute only to l0%ofthestock

ownership at PSE.



c- Ilrokcragc llrrns are young and not experienced enough to run

stronlr tradi!lg, speculation and market nraking at the PSF''

l\,1arket rriaking is ncither knowledgeable nor practised at the

nrarket.

f-- I'tre no existence of mutual lurrds and no parlicipatioll by

pcnsion Iunds and insurance contpanies trlakc the

relationship less and less cooperative between the lnarket and

thcse institutions. Mutual fund as an industry is not. known

yet in Palestine and brokerage firms stilldo not krtow il 1'et.

2- -l-he PSE is a secondary organized stock market, no otllcr

financial instruments are traded and no othcr means ol

trading are available in Palestine.

3- The lack ol information on the performance of the market and

on the performance ofthe listed shares. Practically, there are

no d isclosure-requirements by the exchange are

irnplemented. GAAP are in effect in Palestine and the valid

laws do not perform the needed disclosure requirements.

4- Accourrlir.rg and auditing practices are either absent or in their

earliest stages ofdeveloprnent and do not serve the purposes

of the market. Most companies use cash basis in their

accounting systems and others use their own and unique

systems which does not conforrn with the generally accepted

accounting practices.



5- A great lag in the lcgal and olgarrizational structures are

hammering thc markets abilities. tlrc rnarket is still operatirrg

with no laws, no indepcndcnt corrtrol, Iack of, legislation and

laws (tax, corporate, financial pal)crs, control, ...etc).

6- The market is not legally equippcd to develop new financial

instruments (i.c. bonds, derivatives, ...etc).

7- Palestine is still suflering lrom the economic and political

distortions caused by the Israeli occupation.

The above discussion clarillcs thc shortcomings in the

market's performance, and consequcntly the fact that the market

is not able to achieve its goals.

Briefly, once theory is compared to the realistic

performance of the PSE, the study concludes to the following:

l- The Palestinian stock market suffers the lack of stable

political and economic conditions; the peace process is not

on track )'et and other requirements of economic

developments are not foreseen in the horizon, borders, trade

deficit, the absence of Iari,s and strong legislative body...etc.

2- The family governing rnentality of the Palestinian

management, and the traditional managerial conduct.

3- The non-completeness ofthe laws and regulations needed for

the assured integral performance ofthe market.

4- The ineffective and insufficient legal and court system.



5- Bribes and blacknrail practices irr tht' i'llcstinian business and

nrarketplacc.

6- Unavailability ol' oreanizcd soutcc of intbrnration and the

non-existence oJ' inl-onnation art! statistics gathsring

irrslitut ions.

7- -l-he Iack of knorvletlge and cxpcr-iincc irr thc newly l-ormed

Palestinian Iinarrc ial system.

8- The non-existencc ol- Palestinian rrational currency, and its

consequences ol inability to inrplcnrent governmental fiscal

and monetary policies through tlre rrrarket.

VI- Ileconr mcnrlations:

What we need to do to devclop l'SE and insure its ability

to mobilize domestic resources, attract loreign capital and

deploy available funds towards financing investments in the

various sectors of the economy is a curnprehensive strategy of

institutional building of the market. Thrs strategy starts with the

foundation (establishment) of unorganrzcd market and building

qualified institutions along sidc rvirlr the organized capital

market. The goal here is to develop the skills, tools and

functions of the primary and secondarl nrarkets and develop

institutions that arc able to use these tools and carry out trading

in the proposed OTC efficiently (Popiel, 1988). Once this

efficiency is insured we can smoothly and easily move towards



inlegrating both nrarkcts. Briefly, this stratcgy aflempts to build

capital nrarkets lhrouglr building the institutions and finding the

requircrnents needed firr it to operate elficiently. l'his strategy

can be aclrieved throughout the lollowing:

l. Fist step: Th institutiorral building starts with identifying tlrc

functions of thc O'l C. its tools and skills, then identily tlrc

methodology to slrcngthen these functions. Intermediation

and intermediary institutions are lormed; laws and

legislations are corn;rleted to enable this market for private

placenrent of the stock of newly established firms (we will

start with private placement because it is less complicated

than public one).

2. Second step: finding and legislating venture capital

companies which would start building companies and then

transfer them to their orvners once they become operable.

This transfer of ownership can take place in OTC market

through private placement.

3. Third step: TIle strategy of institutional building continues

with widening the base of tradels at the OTC through the

establishment of unit trusts, which will enable investors from

participating in highly diversified portfolios.

4- Fourth step: This stage is the most important once because it

is concerned with the legal frame that governs the market. A

set of laws is to be legislated to insure transparency and



sccurity to invcstors. In otlter rvords, lhis Icgal fianrc rr'ill bc

conrprcherrsivc to control thc Iirlrctions ol' thc rtt:trket and

irrsurc security and elliciency (Jbili ot al. 1997). Ucsidc thc

lcgal lrarne artd insured transparency, CAr\l'and tltc Lrse of

the lools of accounting and auditirrg rvill rcsult rn the

provision of {lnancial inlb rvlrich rvill bc ol-high rccurac}'

and availability to the investors. rvhich in turtt rvould

irrcrease investors trust in the rnarket and its lirrctions.

5. Fifth step: Once rvc have established conrparrics, unit trusts.

legal framc, accour)lil1g practices. insurcd trarrsparencv and

information availability then r.ve rvill end up building the

nceded environment ancl thc basis lor thc existing organized

capital market. All this with thc aid ol the governmenl to

establish the positive atmosphere for the factors of tlie macro

environment, now it is time to integrate both markets.

6. Sixth stage: This stage is three fold and it aims at increasing

liquidity, depth and efficiency of the market through:

a. Endorsinc the sunnlv ol fin :tnci:rl inst ru rrr c n ts l)\':

I. Ir-rcreasing the nunrber of financial instlumcnts bv using

interest rate mechanism.

2. Tax incentives to traders ol financial assets.

3. Lower transaction costs and treat tltese costs as tax

deductibles.

4. Privatization of publicly owned companies.

I



5. Enabline nrarkct fbrces to determinc prices ol Ilnancial

irrstrtrntcnts.

6. Iiuhancing rnarket nraking and controlling speculation lhal

rrould tlrrow the market olibalancc.

! . lintlorsing dcmanrl on financial instrument5 b1':

L Olllring financial instrumcnts of high liquidity and with high

r :turn and relativcly low risk.

2 lax inccntives like considering dividends and capilal gains as

tax lree income.

3. Inlormational centres available to investors for free.

4. Enhance investors'confidence in the market's efficiency and

lransparency through legal and trust worthy practices-

5. Capacity building of financial institutions and enhancing inter

mediation.

6. lncrease savings through the govemment fiscal and monetary

;:olicies by using the market.

c. Other nr easu res:

l. Enhancing the abilities ofOTC market and brokerage firnrs.

2. Start up of public offerings.

3. Establishing underrvriting and investment banking in other

,.'ords establishing a strong primary market.



lloving (0 l hc o rgnnizctl ra nital lnirrkct:

li:l instrr,. tlrc srrccess of' our strategy rvc nccd to utilize

sornc firnctiorrs and nreasures that help ihtegrate thc t\\'o ntarkcts

cohcrentl),.

l. Slart a conrprelrcnsilc plan to irrtroduce lhe nrarket to tha

I)alestiniarr rrirdicrrce tlrrough training courscs and rvorkshops

that u,orrld cxplain to savers and investors the opportunities

and bcncllts o1' the nrarket cspecially '"vhen corrparcd u'ith

other a lternat rves.

2. Legislatc tlic nceded lau,s to insure thc salety and accuracv ol'

the nlarkets activities.

3. Pass tlre law of corporations to ensure transparencv and

corporale ciisclosure of financial stalements and deal rvith

foreign sharing in domestic corporations.

4. Establish in lbrrriation, databases, and insuring the availabilir"-

of inlo to all in a very inexpensive method that is easy to

access by everyone.

5. Distribution ol prospectus on PSE that clari! trading at the

market and thc markets goods and regulations lresidcs

promoting investment PSE and in Palestine and periodicalll'

listing statistics and leading economic indicators and their

informational content.

6. Rehabilitation and development of banking system tlirouglr

building of the needed authorities to control the existing ones

l

I
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and licensing developmenl, investrnent and comprehcnsive

banks.

7. Develop PSE, to become a primary rnarket bcsides adding new

instruments to be traded at the market like bonds, options,

futures contracts, ...etc.

8. Develop the Palestinian monetary authority to bcconle a central

bank that is capable of perlorming its duties, cspecially

issuing a Palestinian currency and 'running the monetary

policy especially open market operation.

9. Establish the basis of thc currency markct (spot, future,

forwards, options, ...etc) to exchange thc needed funds

bctween currencies for international trading at the stock

market.

10. Marketing PSE locally, regionally and internationally.

I l- Exposing PSE to neighboring Arab capital markets and

exchanging expertise with them and coordinating the

measures of Iisting, disclosure and other means ofefficiency

. assurance of the market.

12. Setting stable political and economic envirournent to attract

migrating Palestinian resources, Arab and foreign capital for

investment in Palestine.

13. Establishing two trading centres in Hebron and Gaza to

insure geographical coverage ofthe markets availability to all

investors.



l4 Starting corl)oratc strategies lo llolp vitalize the nrarkct, likc

guararrtced shzrres. corni)rate derivativcs, hybrid

sccu rit ics... ctc.

Orrcc tlre ilt)o\c strateg) is inrplenrented and the nccdecl

nreasurcs are takcn into account to ir)tegrate the prinrary rnarket.

tlrc urrtrrganizc,.l nrarkct and lhc organized stock rnarket

coherenlly, tlren and only thcn wc ri,ill have the needed elficient

rrarkct. 'l'his rnarket rvill be capable ol playing (he antioipated

eflcctii,e rolc in thc development ol' the Palestinian econonry

through nrobilizing domestic resources, aftracting loreign capital

and enrploying these funds in the various sectors of the economy

for sustainecl economic growth.
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ISA and SISA: Tllto VARIANTS ARRAY OF
G EN E RAL PU RPOS E SYS TO I, IC

ARCHITECTARE

l- Abstract:

A new architecture for a highly parallel cornputer is

presented, the instruction systolic array (lSA). It rnay be viewed

a systolic array, where the instructions are pumped through

(instead of data as in standard systolic arrays). This makes the

architecture very flexible and allows the execution ofa large

variety of different algorithms, in contrast to standard systolic

arrays that are dedicated to only one certain algorithm. In order

to demonstrate the practical and theoretical relevance ofthe ISA

model, we give standard (MIMD) multiple instructions multiple

data and (SIMD) single instruction multiple data architecture.

Fufihermore, a simpler variant, the single instruction systolic

array (SISA), is introduced since both ISA and SISA are systolic

architecture, they are well suited for realization in very large

scale integrated system.

Dn Ossama K. Al-Muslih
Al-Mantoon Universi4, College



2- I ntrod uclion:

The cver increasing need lor cornputing power norv lbrces

tho degrec of parallc lisrn in computing systems to incrcasc on a

largc scale.

The problem is to find architecturcs for parallel computer

rvith a large number of processor that arc realizable in present

and near future technology.

One approach has been the concept ofthc systolic array

inlrodtrced by H.T. Kurg and Leiserson (2,5). A systolic array is

a synchronous system, consisting of a large number ol simple

processing elements, where one or more streams of data shilted

through in a regular way. Each ofthe processing cells computes

some fixed function ofthe data in receives.

As a consequence, the systolic arrays are special purpose

architectures or "algorithms casted in silicon", as it is somctimes

expressed, this lack of universality is a nrajor drawback of this

architectural concept.

Its advantages are the simplicity of the processing

elements, the regularity of the layout and the locality of

communication, which makes il suifable for realization in very

large scale integrated system.

Examples for systolic arrays are the well-known hexagonal

array for multiplication of band-matrices, a linear systolic array

I



for pattern matching, or a rncsh-connected systolic array for

sorting.

All these architecturcs look quite different and are only

adequate to the special algorithm they realize( I ).

Our approach to a more flexiblc architecture is the concept

of the instruction systolic array (lSA). As its name indicates it is

also a systolic architecture, but instead ofdata, as in the classical

systolic array, in the ISA tlre instructions are pumped through

the processor array figure ( I ).

Data lnstruction

Processor
array

Process()r.
afiay

This requires processors that can execute dillerent
instructions, on the other hand it allows the executions of
different programs on the same processor array.

In order to add even more flexibility to this concept, a

masking mechanism is employed. The instruction stream is

combined with an orthogonal stream of selectors figure (2). An
instruction is only executed if its meets a selector bit with
value(l).

I

I

I



Sclccl.rc

By the architectural concept olthc ISA the advantages of
the systolic array, such as sirnplicity, regularity and locality of
informalion flow are preserved, whereas its nrain disadvantages,

the lack of flexibility is overcome.
3- Thc ISA Architecture:

'l'he basic architecture ol thc ISA is an n x n mesh-

connected array of identical processor figure (3).
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The PE corrsidered is a vcry general element with allo"vs

tlre choice ofa wide range ofarithnretic and logical operations,

and allow the sirnulation of a wide class of algorithms without

the need to develop more special purpose PE's immediately. It

consists of a ccntral processing element rvhich is enabled by a

selector high signal and any instruction except the no-op.

A simple bus connects the port input buffers to the

memory, which contain port value storage registers (RND, RED,

RSD, RWD) figure (4), as well as working memory for data and

temporary results and R which acts as an accumulator, Acc, a

secondary accumulator (for complex computation) and C which

is the current output ofthe cell.

R C
A
C

C

R
E
D

I\

S

D

R
w
D

auxilary memory
for temporary
variables+data

t0
m size

Figurc (4)

R: results register-holds result ofcomputation until C has been

read-

C: communication register.

RND: register for north data input.

RED: register for east data input.

RSD: register for south data input.

RWD: register for west data input.

0123456789

N
D



This processor cnrbodics all thc principlc oi'the ISA cell.

Communication can bc achicvcd by first loading the output

buffers with C, and thcn taking tlrc input artd output in parallel,

the input bullcr are read scqucrrtially Io menroD'to complete the

communication phase, various ntasks can bc nrade on the input

buifers so as to prevent the over r.vriting of IIND, IIUD, RSD, or

RWD and so avoid unnecessary rnovemenf ol data in memory,

when a previous input is to bc retained. The port mask is defined

as port of the processor instruction .,vhich is a four field

instruction. For simplicity and the need to keep the bandwidth

narrow, the instruction is reprcsented as an & digit integer, each

field is 2-digits wide allor.ving the possible implementation of

100 instructions and an internal rnemory address space of 100

instruction, the port specification also allorvs 100 combinations

of input, output but only thc first I6 have been used.

The processor opcration codes and port controllers

indicates the instructions implemented and the definitions of the

road masks using the port instruction field, a high bit indicates

that the value of that input poft rvill be copied to nremory, a low

bit indicates that the value is not transferred. The instruction

format allows two address field OPDi and OPD2 which can be

used for memory referencing, including RND, RED, RSD,

RWD, Rl C I and ACC hence quite general data manipulation



can be formed. Originally an extra result field rvas intended but

would rrot fit in to a single integer sized data itetn.

FI)3 FD2 FDI FI)O

OP Po rt oPt)r

Instruction format

Processor operation code used to write RISAL (Repeated

instruction systolic array language)

Code Comment

NULL no operation

COPY move R to C

ADD R:=A+B

SUB R: =A-B

MULT R: = A*B

DIV R: =A./B

MIN R::MIN(A,B)

MAX R: :MAX(A,B)

DATA C: :A
MOV Mem{FDO}::A

Each processor write only into its own communication

register, but it can read from the communication registers of its

four direct neighbors, the open-ended links on the boundary of

the processor array used for input and output dat4 (1), (2).

OPI)2



;l- Applic:rtions:
lixarnple l: Data Movemcnt

To rvrite a RISAL progranr to rcad thc data 10, 20, 10. 40

frorn thc north data port and nrove lhc value into thc

communication registcr (C) frrr the cells in the first row ol the

4*4 grid, and let these data move across tlrc grid rorv by rorv:

(i) Instruction file
P {4,1)
Rep (4) null,0,0:

Rep (4) null, 0,0:

Rep (4) null, 0,0:

Rep (4) data n, 3,0:

Rep (4) null, 0,0:

Rep (4) null, 0,0:

Rep (4) null, 0,0:

End

(ii) Selector file
S, (4,7):
Rep (4) l:

Rep (4) l:
Rep (4) l:

Rep (4) l:

Rep (4) 1:

0, rep (3) 1:

rep (2) 0, rep (2) l:
end

l.i



(iii) Dtta lrle

none; rronc; nonc; none;

none; noncl none; nonc;

none; none; nonc; none,

n I 0.0, 20.0, 30.0, 40.0; none; none; none;

none; none; nonel none;

none; none; none; none;

none; none; none; none;

end

Example 2'. 2*2 Matrix Transport

Transpose the folloiving matrix, Figure (5)
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i) I nstruction

P(4,1 3)

(load matrix)

data n,3,0; rep(3) null n, 0,0:

rep (2) data n, 3,0; rep (2) null n, 0,0:

null n,0,0; data n,3,0; rcp (2) null n,0,0:

(Transpose)

data e,4,0; data w,6,0; rep (2) null n, 0,0;

data n,3,0; rep (3) null n, 0.0:

data s,5,0; rep (3) null n. 0.0:

data e,4,0; data rv,6,0; rep (2) null n, 0,0:

(readout)

data s,5,0; data s,5,0; rep (3) null n,0,0:

rep (4) null n, 0,0:

rep (4) null n, 0,0:

rep (4) null n, 0,0:

rep (4) nutl n, 0,0:

rep (4) null n, 0,0:

end



ii) l)a t:r
r) (4.13)
rr (r.0. rcp (3) 0.0; nonc; none; none;
n 1.l.0.2.0 rcp (2) 0.0; none; none; none:
n 0.0. 5.0, 0.0, 0.0; none; none; none:
[onc; nonc; none, none,
rlonc, none; none; none;
rl()nc; rlone, none; none;
r1onc, none; none; nonc;
none; none; none; none;
DOne; none, none; none;
nonc; none; none; none,
none, none; none; none;
none; none; none; none;
rlone; nonc; none; none;
none; none; none, none;
cnd

iii) Selector
s (4, ll)
I , rep (3)
rep (2) l,
I, rcp (3)
l. rep (3)
rep (4) 0:

rep (2) l;
l, rcp (3)
rcp (4) 0:
rcp (2) I,
1, rep (3)
I, rep (3)
l, rep (3)
rep (4) 0
end

0:

rep (2) 0:
0:

0:

rep (2) 0:

0:

rep (2) 0:

0:
0:
0:
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5- SISA Vari:tnt of the ISA Modcl:

Tlrc asyrnmclry of'the llow ol'control inlbrntation in ISA-

nr-bit instruction codes fi'om the top,

I- bit sclectors lronr the Iefl could be rcsolved by:

A. tlreaking the conlrol code into trvo equal sizcd pans.

* Instruction prefixes that are shillccl through thc procJssor array

from the top.

* Instruction prefixes that are shiftcd through the processor array

from the left.

Inside the array prefixes and suffixes recombine to form

instruction included no-op.

B. Using column selectors in addition to the rorv selectors and

shifting single instructions diagonal wave lronts through the

array, starting at the upper left corner figure (6). Now the

instructions are executed only if both rorv and colunrn selector

bitare"l".

The advantage of this variant, which will be rel-erred to as

SISA (for single instruction systolic arlay) lrorn norv on, is the

reduction of the overall aruount of code br a faclor of

approximately m/2, m being the length an instruction code.



( l\ --,-/
I

Selcctors

lnslr llclions

P rocess o r
ArraySclectors

In the follorving wc shortly sketch the relationship between

the ISA and its variants and other standard model of mesh-

connected processor arrays, included the SIMD- and MIMD-

type processor arrays. 'lhe results summarized are taken by

comparison.

ISA <----------> SISA

A SISA progranr can directly be transformed into an ISA

program by replacing cach " I " in a column selector diagonal by

the corresponding instrucliou, each "O" by no-op.

SISA <----> SIMD

The corresponding program transformed consist of

replacing each SIMD instruction by a sequence of at most three

modified instructions, however, simply unsequence a SISA

program to get an equivalent SIMD program is in general not

\

t

I

)
I



possible. It is an opetr clLtestion rvhctltcr thc SISA is more

porverful than thc SIMD processor arral'or not (2).

ISA <----------> MIMI)

I'he general MtMD- 11,pe meslr- oonnected processor array,

wlrere each processor has its own control store, can simulate all

olthe other computcr nrodels rvithout delay (4).

6- Conclusion:

We lrave introduction a nerv rnodel of a parallel computer,

the instruction systolic array (lSA), while preserving the

advantages of systolic arrays, nantcly local communication,

regularity, and identical simple cclls, the ISA concept

overcomes the main advanlages ol thc systolic arrays, namely

their lack of flexibility. Therefore, the ISA or its simpler variant,

the SISA, seem to be candidates lor the realization ofa highly

parallel computer in VLSI.
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Swift's Sstire in Book I
of his "Gulliver's Trtvels"

Introduction:

Whenever and wherever satire is defined or cxplained , Srvift's

Gullive r's Travels ( 1726 ) is citcd as a classic instance of prosc satire

Lee T. Lemon in his A Glossary for thc Study olEnelish alludesto

Swift's work as a good example of indirect satire - He states that the

author ofthis kind ofsatire speaks through a person:

indirect satire often involves the creation of a

fictitious plot in which characters, representing

various persons or ideas , betray their own limitations .

( Swift's Gulliver's Travels ) . ( 35 )

When Srvift rvrote his book his circumstances \\,ere very unhappl, ; in a

Ietter to Pope he gives a vivid picture ofthe grievous years ofhis decline

You are to understand that I live in the comer of a

vast unfumished house . . .. My amusements are defending

my small dominions against the archbishop and

cndeavouring to reduce my rebellions choir

( Quoted by Lloyd , XIII ).

Dr. Munthir A- Sa bi

Al-lllamoon Uniyersity Collegc



ln anothcr letter , he tclls I'opc : " I hate and detest (hat animal called

rnan I l]rrt ] I heartily lovc John , Pcter , Thomas , and so forth"

(llarlard, 6i ) .

'f hc king of llrobdingnag is happy to " havc escapcd many vices of your

country' ," tclls Culliver that fronr what he has told him about the English

, hc " cannol but concludc the bulk of your natives to be thc most

1;ernicious race of littlc odious vermin that Nature evcr suffered to crawl

upon thc surface ofthe earth" ( G]- , Bk Il , ch.vl , I l8 ) .

Ciulliver himself , by the end of his voyage to Houyhnhnms,

suff'ers acutc aversion to humanity in general, and his family in particular;

whcn his wife receives him passionately and touches him tenderly,

"having not been used to the touch ofthat odious animal forsomany

ycars, [he] l'ell in a srvoon for almost an hour" (CT , Bk IV ,Ch. 11,256).

\\rhen Swift rvas composing his book, Gulliver's Travels , he rvrote

that the " chief end I propose to myself in all my labours is to vex the

world , rather than divert it" ( Quoted by Lloyd , XIX ) . Despite this ,

Swifl's work has continuosly been a best-seller; in comparing Defoe's

I{obinson Crusoe ( I 7 l9 ) rvith Gulluq3 II4y9!!, Lloyd asserts that "

one u,as written by a friend ofthe human race, the other by a man who

detested man in general , though he loved men in particular ." He

concludes:

Both , however, have this in common : they wrote books

which , together with The Pilgrim's Proeress , are the first and

stillthe most widely read novels in the language ( XIX ) .

l{ow did Jonathan Swift achieve this ? The answer to this question is the

essence and theme of this paper .

'Gl : Gullivcr's Travels



S*'il't :tnd his r\ge :

Jonathan Srviil was borrr in l6(17 a ycar aftcr the Restoration of King

Charlcs Il ; Irc rvas born and cducatcd in lrcland , arrd camc to [:ngland as

sccretary tO Sir \\'i!liarn .Whcn he lbLrnd that this job did

llot improvc his chanccs lowards the career his talents dcscrved , hc

adoptcd thc orrll corrrse opcn to his poverty and abilityand joincdthe

church , taking orders in 1694 ,

Swift went to I-ondon , engaged in politics. and won a stature as one

of the rvits olhis da;' ; hc was disappointcd in the whigs with whom hc at

first sided .

Consequcntly he moved his ambitions to the Tories and as ally

and supporter of tlarley and Bolingbroke enjoyed a period ofrespect and

pou,er . The lall of thc 'l'ories in I 7 I 4 put an end to his political career, so

he had to acccpt thc Deanery of St. Patrick in Dublin , and there he spent

the renrainder of his lile with only an occasional visit !o London to

refresh his sense that his talents and ambitions were in exile .

During these years in lreland he had time to contemplate what

I-ondon had taught him of politics and to meditate on his own talents

rvhich have been restricted by his exile . lt was during lhis period that he

composed Gulliver's Travels , his best and well-known book. After this,

his writings wcre marked by the most savaqe irony , such as Modcst

Proposal for Preveutins the Chilrlren of Poor People in Ireland frorn

bcing a Burden to their Parents and Count ( 1729 ) in which he suggestsry

that beggars' children should be brought up for lood . During this time he

amused himself by composing a poem on his own death , " a pleasant

subject , only to tell what my friends and enemies will say on me after I

arn dead" ( Quoted by Llyod , Xll ) . In this poem he shows his modesty

and humility , not the pride and arrogance that lre was accused of: " l--or



poetry he's past his primc , / Hc takcs ilrl llour [o iind a rhynre f' he

rnodestly satirises his orvrt work :

Some counlry squire to Lintot gocs .

Inquircs for Swilt in verse and prose .

Says Lintot : " I have heard the namc ;

He died a year ago ." " The same ."

He searchcs all tlrc shops in vain :

" Sir , you may find them in Duck-Lanc -

I sent them , with a load of books ,

Last Monday to the pastry-cook's ."

From " Lines on the Death of Dr. Swift"

There he was wrong , for if Lintot, the book-seller. sent his works to

"the pastry-cook's" to be used for parcels and bc burnt, no book-seller

today could dispense with his books , cspcciall), Gulliver's Travels ,

which has delighted children as well as grorvn-ups for centuries .

The age in which Swift lived was the cra in which satire thrived in

prose and poetry , in addition to drama Abrarns , in A Clossarv of

Literary Terms , states that " the Restorati()n alld tlrc cightecnth century

Ioom I large ] in satiric achievement" and explains that

the greatest age of English and probably of rvorld -

satire is the century and a halfthat ilcluded

Dryden, the Earl ofRochester, San'ruel Butler, \\/vcherly,

Addison, Pope, Swift, Gay, Fielding. Johnson.

Goldsmith -- ( 156 )

Swift's Concept of Satire:

Compared to the writers who excclled in thc use ofsatire , Swift can

be deemed a master ; Arthur Conlpton-Rickett , in A Historv of Enelish

Literature believes that if " we place him beside other_ rvriters ofthe

time - Pope , Addison , Steele - " we carr " see how they dwindle in



irnportance" ( 217 ) . This might be attributed , at least in part, to his

r,;cll-dcveloped thcory of satirc ; to him it is an art and a double-edged

wcapon that can slash both rvays . Despite his denial , in his prefacc to

-l'hc Tale of a Tub ( I 704 ) , of thc use of satire in it :

It is a great ease to my conscience , that I

havc wriften so elaborate and uselul a discourse,

without one grain of satire intermixed ; which is the

sole point wherein I have taken leave to dissent

from the famous originals ofour age and country

( Quotcd in Conrpton-Rickett , 218 ) ,

Srvifi uses it quite effectively . ln this " preface" Swift supposes satire to

be like nettles in its sting ; the work was intended as an attack on

Catholics and Presbyterians f{e relates the history ofthree brothers:

Peter ( Roman Catholic ). Martin ( Luther ) and Jack (Presblterianism) ,

who adopt the teaching of thc Bible to varying needs and their own

temperaments . Queen Anne took the Tale of a Tub to be an attack on the

Anglican Church , which it certainly was not ( Bamard ,62 ) ; this "

satire gave offence even to those it purported to defend and so narrowed

Swift's chances ofpreferment" (Mulgan and Davin , 77 ) .

In his " preface" to The Battle of Books ( 1704 ) , in which he takes

the part of the ancients and classics against the moderns, Swift is more

explicit in his definition of satire . He writes :

Satire is a sort ofglass wherein beholders do

generally discover everybody's face but their own ;

which is the chief reason for that kind reception it

meets with in the world , and that so very few are

offended with it ( Quoted in Compton-Rickett , 218 ).
Here he shows his perceptive understanding ofhuman psychology, for in

our daily life when we look into a mirror it is very seldom we see but



what wc imagine ourselvcs to bc; nrorc likely, it is a friend or a lbc wlto

shorvs us our defects . For nobody rvould look into a ntirror if he sccs lris

dclccts exposed i but, supposc sorneone looked into this glass and

discovcrcd his shoncomings . thcn what lrappcns ? Swilt atllrrls.'il it

should happcn otherwisc ,

thc dangcr is not grcat : and I have lcarned lrorl

long cxpcricnce nevcr to apprchend mischief liom those

m isunderstand ings I have bccn ablc to provoke -"

( Quoted in Complon-Rickcu . 2 I l{ )

Swift's satire can be " savage" at times, as stinging as ncttles . and

as cutting as Gulliver's scimitar which terrifies the Lilliputians whcn he

rvavers it Yet , he is " capatrlc ofpurc fun - as in some olhis poems

and even schoolboy jokes , but there is a core ofbitterness in him rvhich

revcaled itse lf finally as a mad hatred of mankind" (Wilson, l0I ) .

Wilson is representative ofhurried and unperceptivc reading of Srvift's

work ; Thackeray himself believed this , and his own depiction ofhuman

nature in Vanitv Fair ( 1847 ) is as ferocious as Swilt's . But Thackeray

realised the tragedy of Swift: " -fo thinkof him is likethinking of the

ruin of a great empire" ( Quoted by Compton-Rickett . 2l 7 ) . llul lew

realised his greatest shame at being found out doing a charit-,- than

cornmitting a sin and he caught this in his epigrammalic epitaph rvhen

he states ironically :

' And had lhe dean in all the nation

No worthy friend, no poor relation ?

So ready to do strangers good ,

Forgetting his own flesh and blood !'

From " Lines on the Death of Dr Swift"

He strove to do good for his fellow-men , especially the poor of Dublin ,

Ireland, when he u,as the Dean ofSt. Patrick's , and became a hero when



he defcated the nronoltoly of'rninting coppcr rltoncy with his lfu
I)ranier' s l,e(tcrs ( 1724 ) , and latcr, A Motlcst I,roposal

[]vcn this pocm on his orvn death " a plcasant subjcct , only to tcll

rvhat nry lriends and enemics tvill say on me aftcr I anr dcad" (Quoted in

Llyod, XII), docs not spare his friends, for he says ironically :

llere shilt the scene, to represent

How those I love my death lament .

Poor Pope rvill grieve a month , and Cay

A week , and Arbuthnot a day .

But he concludes with a sympathetic view ofhis own character and his

aims as a satirist :

Perhaps I may allow , the Dean

Ilad too much Satire in his Vein ;

And seem'd determin'd not to starve it ,

Because no age could more deserve it .

Yet , Malice never was his aim ;

He lash'd the Vice , but spar'd the Name .

No Individual could resent ,

Where thousands equally were meant ,

His satire points at no Defect ,

But what all Mortals may correct.

This aphoristic stanza summarises his philosophy and concept ofsatire :

he excellcd in it as the main pillar of his style, because his age dcserved

(prefened) it ; he was not malicious in his satire, for while he lashcd the

follies , he spared the names oftheir perpetrators; no individual is singled

out to be embarrassed , and no peculiar folly is chosen, but thc most

common ones which " all Mortals may correct ."



Gullivcr's Tr:rvels

This concept of' Swiftian satire is besl applicd in this book,

supported by harsh " indignation and a rich sense ofthc comic" (Mulgan

and Davin ,77 ); undcr " the cloak olfantastic stories thc book satirizes

the politics of his tinrc , thc religious quarrels,lhe wars, scicnce when it

is ridiculous , and thc nature of man ." Srvift , aftcr all, wasnotas

pcssimistic as most unperceptive readers affirnr , for

Swift could not but believe that thc nature of

man must be responsitile for all men's cruelty and

folly , since if men suffered fronr them thcy also

caused them ( Mulgan and Davin , 78 )

In other words , Swift lashes " at no Defect, / But what all Mortals may

correct ," for these follies are consciously and intentionally committed by

people, and it is within their capabilitl to abstain from them .

Robert Ilarnard in A Short History of Enelish Literature , asserts

that the " beguiling reasonableness, the apparent realism, ofthe surface

text bedevils discussion of Swift's greatest satire, Gulliver's Travels " (

63 ) . Swift seems to havc been influenced by Defoe's Robinson Crusoe (

l7l9 ) in his pseudo-realistic nanative; like Crusoe, Gulliver begins by

introducing himself to the reader with the most plausible details :

My father had a small estate in Nottinghamshire ;

I was the third of five sons . He sent me to Emanuel

College in Cambridge, at fourteen years old, where I resided

three years , and applied myself close to my studies ; --
at Leyden --- I studied physics hvo years and seven months ,

knowing it would be useful in long voyages ( GT, Pt t , Ch. I : I ).
These specific details seem like items taken from the most confidential

diary ; moreover , they seem to be so factual that they can be checked .



.l his realism softens the edges ofthe fantastic essence of this part and the

cnsuing ones ; but it also sharpens the edgcs ol the satiric strain in thcnl .

Like Crusoc , Gulliver nranagcs to join a voyaging ship rvhich is

destroycd by hitting a rock ; and like Crusoc he managcs to srvinr ashorc

aftcr he survives his companions in the boat . Therc he lalls aslccp , and

like Alice , he finds himself in wonderland when he wakcs; and like

Alice he lcels lost in a world that does not nrake any se nsc . IIc attcnrpts

to rise, but

I found my arms and legs were fastened to each sidc

on the ground; and my hair, u'hich was long and thick ,

tied down in the same manner. I likewise felt several

slender figures across my body, fronr my armpits to

my thighs (Ptl,Ch.l:3 ).
It takes him long to adapt to the new fantastic world ; once he finds a host

of pigmics six inches high witlt their emperor, his first problem , quite

-logically , is language . They shout incomprehensibly " Borach mivala"

and " Hekinuh degul;" reciprocally,

I answered in few words , but to no purpose, and made a

sign with my hand that was loose, putting it to the otlter

( but over his excellency's head , for fear of hurting him or

his train ) and then to my own head and body to

signify that I desired my liberty ( Ch. l:7).
This sign language continues for some time, till the process of

naturalisation begins; then he is assigned six of their best scholars to

teach him their language with the aid ofthe Emperor himself (Ch.l : l6).

Meanwhile , he begins to admire their precision in calculation and

measurement , their hard-work , co-operation , and politeness -" with

[their I much civility and cheerfulness" ( Ch. I :8 ). When encountered

with the problem of relaying Gulliver's body ( Man-Mountain ) to their

trr



capital city , they delight hinr by their inventivc thinking and creative

diligcncc . They seem to be a nrultitude of tnathenraticians rulcd by a king

wlro is Ibnd of leaming and cducation.

I-hese people arc most excellcnt mathenlaticians , and

arrived to a great pcrfection in mcchanics , by the

countenance and encouragcment of thc Emperor ,

who is a renowned patron oflearning (Ch . I :9 ).

They delight him more by setting aside a small housc into which he

creeps in order to lie for the night , assigning him some six hundred

domestics , a gargantuan dietby Imperial Conrmission which obliges "

all the villages , nine hundred yards round thc city,Io deliver in evcry

morning six beeves , lorty sheep , and othcr victuals --- Iogether with

proportional quantity ofbread, and wine, and other liquors" ( Ch.l : l5 )
. For his clothes , three hundred tailors should make a suit ofclothes "
after the fashion ofthe country." This diet is to dissenters in the council "

would be very expensive, and might cause a famine" ( Ch . I : l5 ), yet

the commission is issued by the generosity ofthe Emperor and his people

, for later he would oblige them with herculean feats .

With his first herculean feat Gulliver gets involved in their politics

; as the Lilliputians are threatened by an external threat from " the Big-

endian exiles I who ] have found so much credit in the Emperor of
Blefuscu's court" which has led with " much private assistancc and

encouragement from their party at home I Lilliput ]" to a " bloody war I
which I hath been canied on between the two empires for thirty-six

moons , with various success ." Consequently , the Emperor desires

Gulliver to defend Lilliputia against " the descent upon" them; although

Culliver tries to apologise as " a foreigner, to interfere with parties ; but I
he I was ready, with hazard of Ihis] life, to defend [the Emperor's ]

person and state against all invaders" ( Ch . IV : 34 )

tit



'l'o pre-empt the invasion ol'Blclirscu . Culliver walks to the north-

east coast rvhcre hc vicws "the cncmy'\ Ilcct at anchor"; then, equipped

with strong cables and hooks hc rvadt.s and swims till he arrives to thc

fleet in Icss than halfan hour.-l'o the surprisc and consternation of the "

enemy" Gulliver hooks and drarvs " fillr ofthe cnemy's largest men - of

-war aftcr nrc" (Ch.V: 36). Fillcd rvith the pride olvictory, Gullivcr

comes ashore "within hearing" of the [inrperor and his pcople and shouts

: " Long live the most puissant Enrpcror ol [.illiput !" They welcome him

warmly:

That great prince received me at n'ry landing with all

possible encomiums , and crcated nre a nardac upon the

spot , which is the highcst titlc of honour among them .

(Ch.V: 37 )

This whets lhe Ernperor's appetite for more power over Blefuscu and the

Big-endian exiles harboured there ; but . first he desires him to bring " all

the rest ofthe Enemy's ships into his ports" . But his ambition and desire

for more power do not stop there , for hc wants to reduce " the Empire of

Blefuscu into a province" and govern it " by a viceroy". This ,

consequently , leads to

compelling that people to break the smaller end oftheir

eggs , by which I the Ernperor ] r.r,ould remain the sole monarch

of the whole world ( Ch.V: 37 ) .

Guliver tries to dissuade the Emperor frorr his expansionist policy on the

grounds of wise policy and a sense ofjustice :

I Gulliver ] plainly protested , that I he ] would never be an

instrument of bringing a free and brave people

into salvery ( Ch.V: 37 ) .

This refusal of Gulliver ofthe imperial schemes and politics incenses the

Emperor , and his secret enemies , in the council , Flimnap and Bolgolam,



bcgin thcir intrigue with thc Emperor which would " havc ended in [his]

utter destruction ." This lcads Gulliver to contenrplatc thc ingratitudc of

princcs for valorous serviccs :

ofso littlc wcight are thc greatest services to princes,

rvhen put into the balance with a refusal to

gratify thcir passions ( Ch.V : 38 ) .

Someone whispcrs to Culliver that Flinrnap and Bolgolam havc

represented his intercourse with the ambassadors of peace lrom Blefuscu ,

to visist their Emperor, "as a mark ofdisaffection, from which.--[ his ]

heart was wholly free ." This also leads Culliver to ponder : " this war the

first time I began to conceive some inrperfect idea of courts and

rninisters"(ChV:39).

Culliver , " being now a nardac ofthe highest rank in the Empire"

fcels that such " offices" are below his dignity, and grateful forthe

Enrperor who " never once mention[s] them to I him ]", begins to

meditate upon Lilliput as a Utopian state. Gulliver originally has intended

to leave the description of this empire to a particular treatise" but he

dccides to entertain his readers " with some general idea" (ChVl :41) . As

" the common size of the natives" is diminutive , so their sight has

become short , for nature has adapted " the eyes ofthe Lilliputians to all

objects proper to their view ; they see with great cxactness, but at no

great distance" ( Ch Vl : 44 ) . The ironic fact is that Culliver himself is

short-sighted , and that is why he hides his spectacles " which I

sometimes use for the weakness ofmy eyes" (Ch.ll: 2l ) .

He begins by describing their leaming which has " flourished in all

its branches among them ," but he is baffled by their manner of writing "
which is very peculiar ," for

being neither from left to right, like the Europeans ; nor

from the right to the left, like the Arabians ; nor from



up to down , like thc (-hincsc : bnt aslanl from one corncr

of lhe paper to tl':c othcr. likc ladics in llngland (Ch VI:41).
Culliver then reviews sornc ltcculiaritics in the custonrs and Iaws of
l,illiput ; his justification lirr this is that they arc " directly contrary to

those of I his ] own dcar country" ( Ch VI :42 ).lnformers of crimes

against the state in l-illput. lrc cxplains, arc punished severely iffound

untrue , and if the accusctl proved to be innocent " thc accuser is

immediatcly put to an ignonrinious dcath ; and , out of his goods or lands

, thc innocent person is quadruply recompensensed" ( Ch. VI :42 ) .

Moreover , fraud and bieach oftrust are deemed more heinous crimes

than theft , and most likely to bc punished with dcath . Reward and

punishment , he moralises, are

the two hinges upon rvhich all Govemment tums , yet

I could never obscrve this maxim to be put in practice

by any nation cxccpt that of Lilliput ( Ch XI : 43 ) .

In contrast to this , he tells the Lilliputians, " our laws were enforced

only by penalties without any aftention to reward" ; they think it " a

prodigious defect ofpolicy" for their emblem forjustice in their courts is

formed with six eyes , two before, as many behind, and

on each side one, to signify circumspection ; with

a bag ofgold open to hcr right hand , and a sword

sheathed in her left, to shew she is more disposed

to reward than to punish ( Ibid ) .

Gulliver's admiration of Lilliput continues, and he is delighted by their

having " more regard to good morals than to great abilities" (lbid ), and

this " disbelief of a Divine Providence" having deputies as Emperors or

Monarchs ( Ch VI : 44 ) . " Ingratitude is among them a capital crime" he

says , adding that their " notions relating to the duties ofparents and

children differ extremely from ours" ( Ibid ) , for they " never allow that a



child is undcr any obligation to his fathe r for begetting him , or to his

nrother for bringing hinr into tlte world" (lbid).Children are taken

immcdiatcly after birth to nrrrserics fior males, and others for fcmalcs,

each of which are describcd elaborately (Ch.XI :45 ).
Gulliver ends this revierv by stating that the " cottagers and

labourcrs keep their children at home --- to till and cultivate the earth ,"

and "the old and diseased anrong them arc supported by hospitals, lor

begging is a trade unknown in this empire" ( Ch. Xi : a7 ).
' But this glorious utopian world of Lilliput , like the world of

human beings , has its shortcomings and defects . In the middle of this

description , Culliver pauses to remind his readers of " the most

scandalous corruption into which these people are fallen by the

degencrate nature of man" ( Ch.Xl : 44 ) . Most apparent are the defects

ol Lilliputians' politics :

For as to that infamous practice ofacquiring great

employments by dancing on the ropes , or badges of favour

and distinction by leaping over sticks and creeping under

them , the reader is to observe that they were introduced by

the father ofthe Emperor now reigning, and grew to the

present height by the gradual increase of party and faction .

(ch.xr 44)

Previously , in chapter lll , Gullivcr has already described a conric

scene at the Enrperor's, a diversion ofcontests between "candidates lor

great employments" in which whoever " performs his part with most

agility , and holds out the longest in leaping and creeping, is rewarded

with the blue-coloured silk, the red is given to the next, and the green to

the third" ( Ch . lll :23-4 ) . But more absurd than these antics and

acrobatics is the " party and faction" system in this Empire : " there have

been two struggling parties in this empire , under the names of



J'ramecksan and Slamecksan , from the high and low hccls ofthcir shocs

, by which thcy distinguish themselves" ( Ch. IV :32 ). In this nricro-

univcrsc thc tuo empires olLilliput and Bleluscu havc becn at " rvar for

six and thirty years"; the ideological differences betrveen thc two crnpircs

arc , quitc seriously, explained by " Reldresal , the principal sccrctary ---

of privatc affhir" to the attentive Culliver :

It is allowed on all hands that the primitive way of'

breaking cggs before we eat them was upon thc largcr

cnd ; but his prcsent Majesty's grandlather while he was

a boy , going to eat an egg --- happened to cut onc of his

fingers . Whereupon the Emperor, his father, published an

edict, commanding all his subjects upon grcat penalties ,

to break the smaller end oftheir eggs ( Ch . Ill : 33 ) .

This, of course , was resented by some people and " rebcllions

[were]raised on that account;wherein one emperor lost his life,and

another his crown" ( Ibid ). The outcome of the civil comrnotions

instigated by " the monarchs of Blefuscu " is comupted" to have claimed

eleven thousand who preferred to die " rather than submit to break their

eggs at thc smaller end" ( Ch . III :34 ) . Moreover, this ideological

dogmatism has led to :

Many hundred large volumes have been published upon tlris

controversy ; but the books of the Big-endians have been long

forbidden, and the whole party rendered incapable by law

of holding employments ( Ibid ) .

Gulliver thanks the secretary for enlightening him and begs him to tell the

Emperor that though he is ready "to defend his person and state against

all invaders" it does not become him as "a foreigner, to interfere with

parties" (lbid).



Cullivcr's abstcnlion lronr abetting the Empcror's expansionism

and his inicrcoursc rvitlr tlrc cnrissaries of Blefuscu , lead to a conspiracy

to incapacital,l hirrr br blinding his cy'cs . So, hc flees to Blefuscu , an

envoy is scnl to Blclirscu to retrieve lrinr;the limperor ofBlefuscu

retirses to dclivcr him tclls him about this, and asks Gulliverto"

continue irr his servicc' . Norv (lulliver has come to know the ways ofthe

rvorld , cspcciallv unscrupulous rulcrs , declines politely for he has

learncd " never to put my confidence in princes or ministers, rvhere I

could possibly avoid it. - [ so ] I hunrbly begged to be excused ;" to his

surprisc the Emperor is not displeased , but " I discovered by a certain

accident , that he was vcry glad ofmy resolution I to leave Blefuscu ] ,

and so were most ol his nrinisters" (Ch . VUI : 6l ) . Aniving home by

good lortune he docs not find it easy to express hisjoy of" seeing my

beloved country" where his heart leaps " within me to see I the ship's ]

English colours ." ( Ibid ) .

Satire in " Gullivcr's Travels":

Wilson sees that Cullivcr's Travels hides much of its satirc so

cleverly that children still read it as a fairy{ale, and adds

It starts offb),ntaking fun ofmankind ( and

especialh, Enqland and English politics ) in a quite

gentle way : Gulliver sees in Lilliput a shrunken human

race , and its concerns - so important to Lilliput - become

shrunken accordingly ( 202 ).
In Lilliput , Culliver is the victim of ingratitude, penyjealousy, and

calumny ( Sams , in Brady ,27 ); in addition to these vices the dipole

system of political parties : Big-endians and Small-endians represent

double satire of politics and religion . These two parties stand for the

Yt.



Tory and Whig partics ; thcir internecinc strifc ald dogmatic rivalry are

not essentially different from thosc dillcrcnccs rvhich led to sacrificing

thousands of fighters for relLrsing to eat an cgg liom what thcy belicvc

to be the wrong cnd 'fhese two inraginar'1' lartics rcpresent ,

allegorically , religious differcnces between Protcstants (Small-cndians )

and Catholics ( Big-endians ) , lor both bclio'c in Christ,anity , but

approach it from different direclions .

Thus , as Gulliver's Travels is enjoyed by young people as a

fantasy or a fairy-story , grown-ups read it as a social and political

allegory , for allepry , according to Abrams is :

a narrative in which the agents and action , and

sometimes the setting as well , are contrived not only

to make sense in themselves, but also to signily a

second , conelated order of persons , things , concepts ,

orevents(4).

So, as Big-endians stand for Catholics , being persecuted in Lilliput,

which represents England , they emigrate to Blefuscu which represents

Catholic France.

Likewise , Flimnap , the treasurer of Lilliput signifies Sir Robert

Walpole, Swift's arch-enemy , who became Prime Minister in 172'l , and

the comedy ofthe acrobatic contests is satire pointed at the flafterers and

office-hunters ofthe reign of George L Walpole was an excellent master

of political management ; consequently , Swift lets him " cut a caper" (

Ch.lll , Pt I : 22 ) higher than any other politician ofthe day ( Lloyd ,

Notes ,258 ) . Similarly, Reldresal , principal secretary for private affairs

( Ch- III , 23 ), represents Sir George Carteret, Secretary of State from

l72l to 1724 who punished Swift for his book Draoier's Letters in

Ireland ( Lloyd , Notes , 259 ) . Bolgolam is in fact the Earl of

Nottinghgam , one of Swift's adversaries who helped in preventing

Itl



Swilt fronr gaining a bishopric . Hc was intcrested in the Naly and was

First Lord of Admiralty in 1680 ( Lloyd , Notes , 259 ) . Also , the "

Articles of Impeachment" ( Ch. VII : 52-3 ) is a satire on the

impcachment of Bolingbroke , Oxford , and Onnondc in 1715, fortheir

supposed treasonablc correspondencc with F'rancc ( Llol'd , Notes,260).

Conclusion:

Sincc Srvift rvrote GLrlliver's Travcls , he has become best- kncwn
for it , adored by both young and old people, despite thc fact that hc did
not !\,ritc it to entertain people . His indirect satire ofpersons , institutions
, and idcas proved morc pleasurable and cffective than a direct onc, for
he gavc enough clues to identily each original person , place, or idea
satiriscd in his book . 'l'he aim ofthc book is the conection ofhuman
nature , and the eradication offolly; the cpitaph he composed for himself
best exprcsses his goal in lile and in his rvork :

Here Iies the body ofJonathan Srvift, Dean of
this Cathedral , where cruel indignation can no longer
tear his heart . Go , travellers , and imitate , if you can ,
this strenuous champion in tlre cause of liberty .

( Quotcd by LIoyd , " lntroduction". XIII )
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Abstract:

Communication protocol are an inrportant part ofdata comnrunication
networks, especially those using Placc/-l ransition nets techniques. The
work concentrates on the application of l'etri nets and Place/ Transition
nets to the representation ofcomputation and communication systcm. The
liveness and safeness properties of a Petri net are oftcn used as

correctness criteria in communication protocols. The work makes cleir
the advantages and limits of such methods and proof techniques are

proposed that allow a straightfonvard and nrechanical use of the structure
of nets for



l. I n t rod uct ion:
I)clri ncts have bccn c.rtensivcly uscd in the past for modeling

cornl)ulcr systems. 'l'hcy arc a prontising tool lor describing and studying
inlbrnration processing s),stcms lhat arc charactcrized as |2] being
concrrrrcnt, asynchronous, distribu(cd [4], parallel, non dctcnninistic,
and /or stochastic. As a gritl)hical tool, Pclri ncts can be used as a visual-
conrnrurrication [4,1 3,15] aid sinrilar to flowcharts, block diagrams, and
netrvorks. Irr addition tokcns arc rrscd in thcse ncts to sirnulate the
dlnanric and concurrcnt activitics ofsystems As a mathematical tool, it
is possible to sct up statc cquations, algebraic equations U,2,7,9,10,121,
and other nlathenratical nrodcls govcrning the bchavior ofsystems- Both
practitioners and theoreticians can use Petri ncts. Thus they provide a
porvcrfirl nrediurn ol contmunication [,2,3.5,6,1 l,l3] between them:
practitioners can learn frorn theorctications I)ow to nrakc thcir models
more mcthodical, and theorelicians can learn from practitioners how to
makc their models ntorc reelistic

Pctri nets are uscful for represcnting both concurrent and distributed
systenrs [5,] l,l4]. 1'hey can be used lor modeling static and dynamic
behavior, and the modcls nlay then be analyzed. Communication
protocols provide an intercsting application domain for Petri nets, and
nets have been used by a nurnber olauthors in the fteld |,2,6,7, l2]-

Thc are two major approaches I2] used for analyzing Petri nels to
provc the propertics such as deadlock-freeness, Iiveness, safeness, and
boundedness. Thc first approach is based on the generation of
"reachability tree" and the second one is based on the " matrix
representation". Both thcsc approaches have some advantages and
disadvantages. In the first approach, in some cases, tow similar but
different Petri nets may yield the same reachability tree and therefore may
lead to ambiguities in the analysis. ln the second approach, the matrix-
based one, a Petri net is defined by tlvo matrices, representing the input
and output functions, respcctively. In a further refinement, these two
nratrixcs arc combined to foml a composite matrix, called the "incidence
nratrix". Thc latter representatiorr is very convenient to carD' outthe
analysis of Petri nets.

Place/Transition nets (P/T-nets) have proved adequate for modeling
small protocols, but the models become too complex when large protocols
such as X.25 are considcred !1. Predicate/transition nets [3], Colored Petri
nets [7], and relation nets [6.10,1 1,13] have been proposed as solutions to
this complexity problem. These high level nets are supposed to be "folded"
versions of an equivalent P/T- nets, so hope has been entertained that
analytical techniques derived for P/T- nets should also apply to these high
levels nets. This has not proven to be particularly straightforward task. The
high level nets allow much more compact and understandable models of



protocols to be produced, bLrt thcir use can Iead to problcnts rvhen it conrcs to
analyzing the net in ordcr to vcrily the protocol [1,2,j,6,15]. This is because
the process of" unfolding " suclr a high level nct onto its cquivalent P/T nct
is not trivial.

There is a broad rang,c oftechniqucs, which nray be uscd to perform
net analysis. However, lltc lwo most conrn)on oncs arc cnunlerativc
techniques and structural techniquesfl S,l5l. Enunrcrative techniqucs
usually rcquire the gcneration of thc cntirc reachability set ol'the nct,
which is tlren analyze d. 1,'thc rcachability set is inllnite, thc KarSN4iller
algorithm [8] provides a finite represcntation with littlc loss of
information. There is a se.,,ere drawback to this approach. In tltat even
simple Place/Transition nets can have extrcmcly largc reachability sets,

and for reasonably complex protocols- Ollen only partial generation and
analysis of the reachability set is possible. Analysis ofsome quite largc
systems has been attemptcd using this method, but this "state explosion "
problem is one, which cannot be completely overcomc.

In Place/Transition Pctri nets the real parallelisrn can be considerable,
which leads to large sets ol reachable markings. 1'o analyses P/T-nets, the
method of linear invariants of the marking has been used successfully. [t
has been possible to show that certain P/T-nets are bounded or without
deadlocks. These invariant are ofthe lorm [X. C:0], in which c;, is the
incidence matrix ofthe net under consideration.
This work is organized as follows. Section 2, rvc introduce the formalism
of Place/Transition nets theory in the extent that we apply further, and we
give an example ofthe performance ofa protocol consisting ofthe sender

and receiver system. [n section 3, an important point when complex nets

are considered is the existence of communication protocol. We
determination of all the minimal support invariants ofa net. In section 4,

the analysis results are considered. Concluding remarks are finally given
in the last section.

To calculates the incidcnce matrix and the vectors ofthe P- invariant
which are represented tire communication protocol in figure 2, the
computer programnring is written in the visual C** progranrrring
language and implemented in Pentium lll computer to prove it.

2. Basic Notation and Definitions of Petri Nets:
We give the usual basic notions and notations of the Petri nets theory

that we shall need later. Further details can be found in [7,12,14), and
other notions of interest for protocol studies in [ 1,2,3,6,13,15].

Petri nets fl2) are a formal graph model for modeling the flowof
information and control in systems, especially those that exhibit
asynchronous and concurrent properties. A Petri net contains two types of
nodes (see fig.1);

llo



Thc circlcs called (placcs) rcpresent conditions and the bars called

(transitions) rcprescnt cvcnts. A black dot callcd (a token) at a place

indicates the holding ol thc corrditions oI thc place. A patlern oftokens
in a Pctri nct called (a nrarkirrg) represents statc of the s)'stem. A place

can contain a non-ncgative inlcger nunrber of token. 'fhe statc ofthe
systcn modcled by'a I'}ctri nct is given by its nrarking, i.c. the number of
tokcn in cach of its placcs. 'l lrc system evolves by firing its transition.

2.1. 'I hc I)ynamic Prot)rr'(ics ofa P/T-nct:
The dynamic propertics ol'a P/T-net arc rcpresented by' the posirion

and movement of tokcns ( ind icated by black dots) in the places of the net.

The arrangement of tokcrs in a Peti net defincs the state of the net and is

callcd its marking. Evcry nct is provided with an inilial marking Me. The
capacity function k dcfincs the maximum number oftokens in each
place, in any permissibly nrarking ofthc net. The marking may change as

a result olthe firing of a transition by the following firing rules:
l. A transition is enabled (or able be fired if and only ifeach of its input

placcs has at least onc token).
2- any cnablcd transition r)ray be chosen to fire.
3. When a transition {lrs: i) A token is removed from each of its input
places, and

ii) A token is deposited in k) each of its output places.

Placc II'ransition-nets:
A class of simplc, and safe Place /Transition nets is considered:

Definition I :
We define a simple and safe Place/Transition net(P/T-net,for

short) by quadruple PN = (P, T, F, Me), where P and T are finite sets of
places and transitions respectively, such that
PwT?O,and P?T=A.
Fc (P x T) w (T x l,). is a llow relation such rhar
dom (F) wcod (F) - P u l',
Mq: Pr {0, l} is an initial marking.

In order to describc a rrct structure, the following representatior is
considered.
Definition 2. Let Petri net is N =( P, T; F, Mo), lp l: n,l Tl= m bea
PT-net.

A pair C = (C-, C ) is said to be the incidence matrix of PT- net,
where:

C- : [ "t,;]."", C: I c,.,1- -.
matrix, and the forward inci

We further definc the backward incidence
dence matrix :

Ir1



L 0 othcmisc

1 I il p e

CC , and C' : C,l

0 othcnvise

where t ={pl(p,r) e F} ( f ={pl(t,p)€ F)) iscalleda
set of the input (rcspcctively output) places of thc transition t. Morcovcr,
PN will be describcd cither by the pair N:(N,Mo)or by quadruple
N : (P, T; F, N40). A lso rve write: Ctil = (C' til , C'[i] ) for the i-th rorv
rnatrix C as well as C'Iij] for the_j-th column in the i-th row of nratrix C'
(resp.C-)-

Definition 3 :

A Pctri nct (PN) is a 5 - tuple N = (P, T; pre, post; Mo)
where
P = {p,,pr.p,...., p" } is the asetofplaces,
T : {tr, tr, t:, ... , t- } is the a set of transitions , where

PUT ? O ,andP ? T=4,
- Pre : P 1T r ( 0, I ) is the forward incidence function
(represented bv an arc from place P to transition t ifpre (P, t) > = I).

- post : (P x'l) ) (0, I) is the backward incidence function
(represented by an arc from transition t to place p if post (P,0>:l ),
Ms is the initial marking (markings, denoted by M, are mapping of p

on the set ofnatural nurnber N, and M( p ) : n is represented by n token
inside the place p,
where M6(p)=n e N
Delinition 4

A transition t € 'l is enabled in marking M iff v p e P, M(p) >
pre(p, t).
A transition t enablcd in M can fire yielding a new marking M (reached

marking) defined by M(p) : M(p) - pre(p, t) + post(p, t), ( It is denoted
byM[t>M ]).
A flow matrix C is associated to every uet C= [cr]"- -, where n: lP l,
andm=lTl

Cij = post(tj, pi) + pre(p, , tj).
A sequence of transition o = t1, t2, ... ,t. is a firing sequence for a

marking M1 if there exists a sequence of markings M2, Ml, ... , M..1
Suchthat: Vi, l<i<n, M,(ti>Mi*r).
[this is denoted by M 1 (o > M..1 ) ].

A place P of PN is bounded if this place does not contain more than
a fixed number b oftokens for every reachable marking (i.e.)

lb eN, vM elMo]M(p)<b).

; lif pc r



'l'his placc is safc if b='l, PN is boundcd (safc) if every place is

bounded (safc).

Avectorof Y eN is a'l: invariant ol N if \'.C=0.
A vcctorof X e N is a P- invariant of N if C. X = 0.

Herealtcr thc P - invariant rvill be only considered. To obtain thc T-

invariant it is cnough to transpose the flow matrix C , to Cr.

The support of a l)-invariant, X is the set of places whose

corresponding components in X are strictly positive. It will be denoted by

I X l. A support is mininral iff it dose not contain another suppon of

invariant but itself and empty-set.

The incidence matrix representation plays a central role in the Petri

net theory; first, because it can mechanized very easily, and second,

because iI provides the basis for calculating invariant. These invariant are

ol two kinds: place-invariant and transition-invariant.

Definition 5 Conservativeness
A marked Petri net N = (N, Mo) is said to conservative if

_!_

) M(pJ constanr vMeR(Me)

If a marked Petri net is conservative, then the sum ofall tokens will

rernain a constant in all reachable markings.

Struclural analysis of Petri nets focuses on the relationship betwccn

the net structure and its behavior. Net structure can bestudied using

graph theory arguments or through lincar algebra based arguments ,

using the incidence matrices.

( pre: C', post = C+ ), and C= C- - C' ....... Eq ( I )

Classical reasoning to prove logical properties use invariant on the

behavior of a system. the right and left non - negative annular ofthe

incidence matrix lead to two kinds of structural invariant, (P- and T-

invariant ):



x> o, xr, c = o --r Xr. M = Xr. Mo Eq.(2)

(the token conservation law ) for P-invariant.

Y>0, C.Y-0 +lM
Such that M'[o >M , anri o = Y Eq. (3)

(cycle marking behavior) for T- invariants

lf a transition t does occur, the marking ofthe nct changes according to

the "transition rule" or firing rule :

Ml= M6 + [.6, .... ...(4)

Where o; is a unit vector with a I in the position corresponding to

transition t. It can be secn that we may represent the change in marking

due to the occurrence ofa series oftransition by the lollowing equation:

Mr - Mo + C. o, , where

Mo is the initial marking of the net .

M1 is the final marking of the net,

C is the incidence matrix, and

oi is a vector whose entries are the number of times each transition

occurred. The reachability set ofthe net with initial marking Ms can be

written Rs[Me].

Itc



'l hc net is said to bc live il lor all M1 e Rs[Mp].

and all t e T, there cxists M, e [M1] such that t is enabled.

J. ( ommu nicltion I'rotocols:

Conrnrunication protocols are another area rvlrerc l)ctri ncts can bc
usrxl to rcprcsent and specify essential featurcs of asystem !21. Thc
livcness and safeness propcrties ol a l)ctri net arca often uscd as

i, rrrcctl'lcss critcria in conlmunication
Protocols. 'l'he Pctri net shown in ligure I, is a verl sinrple nrodcl ofa
conrmunication protocol betwcen tow processes. The process on thc left
is rcady to scnd and the process on thc right is ready to receive-

rccclYer

PI P4

Irr

t.r

bu flcr full
t1

li t1 I)

tt

t6

P3

Ack.
Receivcd

n ck.
scnd

Fig. I . A simplified model ola communication protocol

t2 bufler hrll

Scnd er



Our exanrple system consist of a scndcr ancl a rcccivcr conr rnun icatirrg

with each of the via two unidirectional cliirnnrls. thc serrdcr and receiver

havc to otrey a certain communication protocol Wc llrst of all write dolvn

an inrplementation ofthe scndcr and rccciver in a l'ascal-likc notation.

Sender :

While true do

Begin

P1 : Ready to send massage (or prcpare rnassagc).

P2 : Wait for Acknowledgement to receiver via channel l-

P3 : Acknowledgement received ofreceiver on channel 2.

Pz : buffer ftrll massage from the sender on channel l.

End.

Receiver :

While true do

Begin

Pa : ready to receive massage-

P5: mzrssage received via channel l.

P6: Acknowledgment sent via channel 2 .

Ps: buffer full a Acknowledgment from a receive on channel 2 .

End.

Given this description of our system, rve have to provethatitwill

operate as intended. Particularly, this means that neither sender nor

receiver send a message / Acknowlcdgnrcnt via the corresponding

channel before a previous massage / Acknowledgment has been read by

the communication partner.

.1. How can a Place/Transition net helDs us to prove that our system

is correct
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All thc abovc staterncnts describc activities oIthc scrtder and receiver.

Activitics can bc nodclcd by transitions so with cach statenlent we

associatc a transition as Ibll,)us:

Sender:

Whilc true do

Begin

tr : update and scnd massagc to rcceivc via channcl L

t: : receive Acknorvledgnrent fronr receivcr on channel 2.

tr : interpret Acknowledgnrcnt.

End.

Receiver :

While true do

Begin

t{ : receive massage from sender on channel l.

t5: send acknowledgment to send via channel 2 .

t6 : send acknowledgment .

End.

Consider the Petri net of a sender/receiver system shown in figurel.

The incidence matrix Cij is given by figure 2.
il

I1T4 ltt
I

I olr] I I

0

0

I

0

0

0

0

I

I

0

I



l'rom the incidence matrix in figure 2, rve find four invariant shorvn

as tlre column i1, i2, i3, and ia. P-invariant can sonretirnes bc uscd to provc

that nets certain properties ofinterest . Using i1 , we find

M(Pr)+ lvl(Pr)+M(P3)= l, . ..(5)

similarly using i2

M(P1) + M(P5) + M(P6) :l . ..(6)

An equation satisfied for all nrarkings reachable lionr the initial

marking. We conclude that the number of processes is invariant.

lnvariant analysis yields only M(Pr) = M(P4) = I .

i.e. ," the sender and receiver are always ready to send massage " or

"ready to receive Acknowledgment". From each ofthe invariant i1. and i2:

M(Pr) = M(P3):0 when M(Pr) -l ,

M(P5) = M(P6) : 0 when M(Pr) =l, and

M(P?) = M(PE)=0 when M(P1) = M(P.) = l.

The invariant of i: is :

M(P,) + M(P3) + M(P5) + M(P?) + M(PE)= l ....(7)

To f ind out the P- invariant of ia is: From equation (5), wecan find:

M(Pr) + M(Pr) + M(Pr): I

M(Pr) + M(P3): l- M(Pr) .. .(8)

The compensation ofequation (8) on equation (7) yield :

I -M(Pr) + M(P5)+ M(P?) + M(P8)- l ...(9)

-M(Pr) + M(P5) + M(P,z) + M(Pt) = 0

M(P:) = M(Ps) + M(P?) + M(Ps) ...(10)

lt is means that the sender send massage from place P; and put massage

to the channel I " i.e. buffer ofreceiver is wait for acknowledgement "or

M(Pr) + M(PE) =1. lt is means that the buffer of channel 2, is wait for

acknowledgement.



Thcorcnt I
Lct N bc a ['./'f-ni:1. 'i lrcn, lor each P-invariant i of N and each reachable

marking \'l ' IM1>, M.i=Nt\.i.
Proof.

I-cl lvlr. N'lr c I ivil>.andlct t = f\ such that M| [t> M2.Thcn, in
particular, M: = Mr , 1' . and t' . i :0 (sincc i is an invariant). Therefore
N'tr. i:( Mr I t'). i \{r . i -i-t'. i= i\'11 . i .'l'he converse of this theorem
is only truc if cvery rransition mar' firc at lcast oncei in particular, it is
truc for livc nets.

4. The reachatrilitr trcc:
'['hc second approaclr is bascd on the gcneration of"reachability tree

of Petri Net". l'hc l)ctli net propenies item rvill be analyze the
reachability trec lb!- thc inrportant Petri nct properties including liveness,
boundcdness, conscrvativcness, and saleness. In addition, the Petri net
properties routinc u,ill indicatc ifthere was an overflow condition in any
of the places. An ovcrflow occurs when the number oftokens in a place
would have cxceedcd thc maxirrum place capacity if the analysis were
allowcd to exceed that Iinrit.

Consider the net in Iigure l. with the follorving reachability tree shown
in figure 3:

I

]lo = ( I,u'lt), I.0,0,0, )

t1-

(0, r ,0, r,0,0,I ,0)

t1'

(0, l ,0,0, 1,0,0,0)

t1'

(0, l ,0.0,0, r.0, r )

t1-

(0.0. r .0,0.1 ,0,0)

t3-

( 1,0.0,0,0,1.0,0)

I

Figure 3. The reachability tree offigure l.
(M(p)) < l,pe P, Me R(PN)

1,,

Iot



From the reachability sct it is easy to drive tlrat the I)lacc / Transition let
bounded and fact safc, and that M is a homc state. v Nl e lt(l'>N).

Furthernrorc the Placc/Transition net in tigurc l, is livc.
let C be thc incidcrice matrix o1'a ne1 N . Evcr)'solution satisfying
i. C =0 is a Placc-invariant of N,,'vhcrc0 dcnotcs thc vector
(0,0,0,....... ,0).
ir =( 1, l, l,0,0, 0,0,0),
i, =(0, 0, 0, I, l, I , 0, 0),
ir=(1,0, 1,0, l, 0. I.l). and
ir=(0,-1,0,0, I,0, l,l). 1'hus, i1. i2. i3.and ir arcnrinimal P-invariant
and their minimal support are :

lirl= {P,, P:, Pr },1i, l= {P.,, P:, P" }, 1i, l= {P,, P:,Ps, Pr,P5 }, and

I io l= {Pr, P5, P7, P8 }.
T-invariant can also be useful in checking that is at least possible a net

has a certain desirable property. for example, ncts representing protocols
are often expected always to be able to return to the initial nrarking. this
means there must be a T- invariant passing through every livc transition
in the net [ 8,12 ].

Consider the T- invariant is C.Y,:0,u,hereC-Y1 =0,and C.
Y:=0 forYr={I, l,I,0,0,0,0} and Y2= {0,0,0, l,l,l}.thus \'1
and Y2 are minimal T-invariant and their minimal supports are I Yr | -
{t,, tr, b} and I Y2 | - {t., tr, k}. The nct is repetitive and consistent since
there exists
Y=Yr+ Yr: ( l, l, l , l, l, l ) > 0 such that C. Y:0.

The safe and bound properties are closell'related, with the safeness
property being a more specific case of boundcdness. A place is declared
safe if, for all markings, the number of tokens contained rvithin that place
never exceeds one. The Petri net itself is declared safe ifall ofthc places

in the net are safe. A place is k-bounded if, for all possible markings, the
number oftokens in that place cannot c\ceed k, In any case where a place
is k-bounded and k = place capacity, the user must check the Overflow
section of the properties Iist to makc sure the place is truly k-bound. If
there was an overflow for that place, it is not truly k-bound.

Another important property for Petri net analysis is conscrvativeness.
The Petri net is declared strictly conservative il, for all markings, the total
sum ofall tokens always remains the same.

Finally, the reachability tree is analyzed for liveness. The Petri net is
declared live if all of the leaves of the nct are markings which exist
somewhere previously in the net. Therefore the net is not live ifthere
exists a marking within the reachability tree which has no enabled
transitions. The Petri net in figure l, is live.



4. Analysis:
Thc ability to analyzc l)etri ncts is gcncrally considcrcd to be the most

important activity. 'fhrough thc analYsis ofaPclri net, the designcr can

gain insight into thc bchavior and propcrties ol' thc ntodeled systcnr.

Therc are two major types of analysis that may be pcrfornred on Pctri
ncts. Thc first involvcs the creation ol a reachability trcc, and the othcr
involvcs matrix cquations. Thcre arc tradeoffs involved with selecting a

particular analysis tcclln iq uc.

Usc of nratriccs to analyzc l)ctri ncts has a nunrbcrofdisadvantages
which make an autonratcd solulion difficult lbr a large class of Petri nets.

The matriccs do not reflect the actual structurc ofthe Petri net, causing
problems with canccling tcrms whcn transitions have both inputs and
outputs from thc sanre place. There is no sequencing information in the
firing vector, so that a sequcnce of Tl'I2T3 is the same as TlT3T2 for
example. Finally, solving the nratrix equations provides a solution which
is necessary for rcachability, but not sufllcient, and is known to produce
spurious solutions (Peterson, l98l [4 ]).

The reachabilitv tree can cllectively solve the saleness, boundedness,
and conservation properties. Thc problems arise when using the
reachability tree when therc exist loops in the tree which cause a

particular place to be occupied with an infinite number oftokens, which
results in an infinitely sized tree. An example ofsuch a Petri net is shown
in Figure 3.

The Petri net property ofconservation is an important property for nets

that model resources, such as a I/O devices. [:or these systems, whe
TlT3T2re the tokens of the Petri net represent a system resource, it is
important to bc able to sho\y that the number ofresources, ortokens,
remains constant-

The liveness propcrty of a Petri nct is also an important property to
consider for nets u,hich model conrntunication protocols, resource
allocation, or safety critical syslenrs. lt is important to be able to shou,
that these systems will be able to run continuously without reaching a

deadlock state.

The algorithm used to calculate whether or not the Petri net is live also
involves travcrsing the markings ofthe rcachability tree. lfany marking
exists in the lree such lhat no transitions are enablcd from that marking.
then that marking represents a deadlocked state, and the Petri net is

declared to be not live. Otherwise it is declared live.

The boundedness property must also be reviewed when therc
are places which had an overflow. Any place that is tagged as k-



bounrled, wherc k is also cqual to the maximum place capacity
nrust be observed. If any of tltese places had overflows, then the
placc is not actually k-bounded sincc the number oftokens
containcd in thosc placcs will cxcecd k in an actual design. It is
up to the designer to detcrmine thc whcther or not an overflow is
significant for a particular placc.

'fhe Pctri Tool application allows for thc design olthe cssential Petri
nct components that arc conrmon to all I'ctri ncts. 'l he tool nray be used
to design ordinary ncts and non-ordinarv ltctri ncts. lr4oditlcations and
extensions to Petri nc(s that arc not currently suppo(ed include timed
nets, stochastic nets, pred icate/tran s ition nets, colored nets, and other
forms of Petri nets which extend the basic Pctri net model.

Ordinary Petri nets are nets which only contain arcs rvith a weight of
one. The Petri Tool application allows arc weights of one or more, so

both ordinary and non-ordinary ncts arc supportcd. Subclasses ofordinary
Petri nets include state machine, marked graph, frcc-choice net, extended
free-choice net, and asymmetric choice nets. These types of nets are

discussed in detail in [ | 2 ].

There do exist Iimits on the size and complexitv ofthe Pctri nets that
can be modeled using the Petri Tool application.'fhese limitations are

dilficult to quantiry, but a characterization ol certain types ofdesigns
rvhich might cause difficulties will be made . Obviously, the amount of
memory available to the Petri Tool application rvill also be a factor
limiting design complexity.

Since the method used by the Petri Tool application to analyze the Petri
net is the reachability tree method, the analysis should be ablctobc
applied to all types of Petri nets. The disadvantage to this method,
however, is that it involves the enumeration ofall possible markings in
the tree. For more complex designs, thc nunrber ofpossible markings
grows exponentially as nrorc tokens, arcs, tmnsitions, and places are
added to the design. This typc ofbehaviorin fornral analysishasbeen
described as the state-space explosion elfecl.

5. Conclusion:

Petri nets have been used to investigate the prescnce or abscnce of
deadlocks in distributcd systems; to vcrify and validate complex
communication protocols..

ln this work , we have discusscd the Iincar algebra can be used to
prove properties such as liveness, boundedness, conservativeness, and
safeness. lnvariant analysis has bccn introduced as a way dealing with
assertion about the net, and it has been shown that it can be employed



using both lincar algcirraic and reachahilil" trce techniqucs. Howevcr,
therc is still guitrit!tcc lhat it will be possib!e to algcbraically provc any

assc(ion madc orr a protocol modcllcd by a l'}lacc/'l'rans ition net. In fact,
lincar algebra thcory is ol'limited help whcrr dcaling u,ith Petri nets.

Thcre is a grcat dc'al of a work bcing conduct in the theory and

application of I'ctri rrcls. lt appcars thal cornnruncations protocol are onc
ofthe most pronrising lrelds ofapplicatior ol'nct theory.
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// sourcc progranr in visual c++

// List ofcomputcr program and experimcnts of figure 2.

// This program is test of dre equation C. i= 0, offigure 2.

// The rnatrix ofC in figure 2, is find thc thc initial data of this peogram,

and the

// all vectors of i, is the input data.

#include <iostream.h>

#includeciomanip.h>

# includeccon io.h>

void anay(int a[8][6],int b[8],int c[8]);

void main 0

{ setch0;

cout <<"Print the values ofthe first array a:h";

inta[8][6]={{-1,0,1,0,0,0},{l,-1,0,0,0,0},{0,1,-I,0,0,0},{0,0,0,-1,0,t}

, {0,0,0, r,-l,0},{0,0,0,0,1,- l },{ r,0,0,-r,0,0},{0,- 1,0,0,1,0} };

int b[8], c[8];

int ij;
cout<<" Print the frist matrix ofa :"<<endl;

fo( i=0; i<8; i++)

{ fo(j=0;j<6;j++) cout << setw(4)<< a[i]Ul;

cout <<endl;

)

cout <<"Enter the second array or vector b:\n";

for( j=0; j <8; j++)

cin >> b[j];

fo( i=0; i<8; i++)

cout << setw(4)<< b[i];

cout <<endl'

getchO;

11.



array (a,b,c);

)

void array (int a[8][6],int b[8],int z[8])

{ int ij;
fo(int k=0;k<8;k+i.)

z[k]=0;

for (i-0;i<6;i++ )

for (j=0i<8i+, )

z[i] += b[j] +a[j][i];

cout<<"Print the final matrix ofz:"<<endl;

fo( j--0; j<6; j++1 cout << setw(4)<< z[j];

cout <<endl:

getch0;

)

// experiment of computer program

Print the values ofthe first array a

Print the frist matrix of a

-l 0 l 0 0 0

I -l 0 0 0 0

0 I -l 0 0 0

0 0 0-r 0 l

0001-l 0

0 0 0 0 I -l
l 0 0-l 0 0

0 -l 0 0 I 0

Enter the second array or vector b

l I 100000
l I100000



I'rint the final matrix of z

000000
Press any ke)' to continue

:Enter the second array or vcctor b

000 t I 100

0001I r00
: Print the final matrix ofz

000000
Press any key to continue

:Print the values ofthe first array a

: l'rint the frist matrix of a

-l 0 I 0 0 0

r-l 0000
0l-l 000
0 0 0 -r 0 I

0 0 0 I -l 0

0 0 0 0 I -l
I 0 0 -l 0 0

0 -r 0 0 I 0

Enter the second array or vector b

l0l0l0lt
r0t0l0rl
Print the final matrix of z

000000
Press any key to continue



Y..r/C-ljll rdl L.qi oJ,.L^x 4+1s q-

The Arrbic Particle ( qad u1

Some Furtctiorts and Uses
in Translation

Section i
l: The Arabic Particle " q ad i " l)iscussed bv Some Lexicosraohcrs

(') wehr , Hans : A Dictionary of Modem Wdllen Arabic . f edition , Macdonalds and Evans,

London 1980, P.744
{2)Wortabat, w. T: wortabar Arabic- English Dictionary,4e Edilion Librairedu Liban, Beirul, no

date,P.52l

Evcr sincc the Arabic lansuatc look i(s Drescnl shaoc. Arabic ullerances and
discourse have been classificU into thrce cornponchts namcly, nouns . verbs
and oarticles. One of the imDortant Arabic nhrticles is "oa-d rl " which is
ceasillesslv used in writlen Aiabic and ruhich has a varietv oTfunctions when
used before verb forms ofthc trro n rrhic lenses thc pastind the ntesenl . To
start uith, here are four lcxico.araph, rs rrho discuised " qad r3 ''and its
functions.
l: I Hans Wehr savs " Oad is a oarticlc used with followinq Derfect to
indicate tEEtemrina[ion ofan action" . Son]etimes", he adds, "it cbiresponds
to the Ens.lish'alread1 " with .lr,llorving impcrfect. it corresponds to
someumes. at umes- mav or mlgnt
I:2 William T. worlabai savs'-Qad is a prrticle "(''
l:2:fWFen placerfFel-ore a prcteritc ve16 ( past tcnse ) it denotes " alrcady '.
" iust now "
e.! +i au i
ZaId has afreadv ( or iust ) arisen or stood up .

I :2:2 When plated beforc a prcsent verb , it'denotes rareness.
e.q .r3rsll (i\.-J ri
Th! liar sometimes ( or rarely ) speaks tlrc truth.
I :2:3 Or exDectancv :

e.e ' , 'rlJt ai,J ri
TI-rc abscni onT-ls exoeclcd lo conrc.
l:2:4: Used with preicrite ( past ) or prescnt to denote certainty
6.s. fAlsr u. z.lil ii
VErily he prolers who purifies it .
a,rlr- all L. al,J J
Verily he knows what your statc is .

Alhan Tariq Najim

A[, ]ta'moon University College



I:l:l.ouis N4a'loof Al- \'asou'i in his Arabic dictionary, Al - Munj id,

deals with " qad .r! " as follows 
(') 

:

I:3:l " qad " followcd by thc " prescnt tcnse " denotes exPectancy ,

" ,, . J .-J-ii Jn -ri

Ilrc absenl onc rnay comc today .

l:3:2 : Follorved by the "present tense" denotes rarencss

c.g. :-FS jja.:i A liar rarely speaks the trutlr .

I:J;3 lrollowed by a verb in the "pasl tcnse" denotes accomplishment and

tcrmination -

e.g. Or-iJ clil 
-ri 

- Successful indeed are the believers.

l:3:4 To make the "past" very close to tlre " present " if the action has taken

place recently -

e.g. +j fU 
-ri 

- Zaid has stood uP.

l:3:5 Followed by the "present tense" may express frequency :

e.g. t{jjSr or -xll- 
t.,4nal ri 

-1

Strangely enough, some of the examples given by Ma'loofand wortabat in

support of " qad's " functions are the same- No explanation can be made by

the writers ofthis paper.

l:,1 Rohi Ba'albaki in his Al - Marvrid Arabic English Dictionary, treats the

particle " qad li " as follows (2) 
'

: ell-jr,s for certainry Jri-lll (l! ) cl",l-i -
He has alreadY come il-ri

May, might , perhaps , probably , possibly L.r-, ;,-r tj!'l J-j.;r -

He maY come ,;+ -ri ':llis
ln so saying, he is in confornrity with the Arab grammarians who say that

" qad " is used :

I :4: I: to denote rareness ifplaced before a " present tense ".

I :4:2: to denote certainty of performance and termihation of an action.

(r' AI - Yasou'i L. M.: Al- Munjid Fil Lugha, Wal Al- Adab Wal U![m, l5'h edirron, Catholic Press-

Beirut 1956 P. 610- 61I
(:' Ba'albaki, Rohi: Al- Mawrid Arabic English Dictionary. Dar El Ilm Lilmalayeen, Beiurt 1988

1,851



l:5:l: Hans Wchr follorvs the path oithc Arab grammarians who say that

" qad r! " is uscd to express thc pcrfornrancc and terrnination olan action

( Jri'i! ) as rvcll as to cxprcss rareness ( .U J )

l:5:2: William 'l'. Wortabat treats this particle in dctail. He adds other

lunctions to thc ones mcntioncd abovc namely, " expectancy " when " qad J "

is followed by the " prescnt tensc " and " certainty " when followed by thc

" past tense " .

l:5:3: The four lexicographers are in accord as regards the use of " qad $ "
to denote :

a: already , just

b: performance and termination of an action

c: rareness

d: expectancy

e: probability and possibility

l:5:4 Wortabat, howevcr , adds another use to the above saying that

" qad .l! " placed before thc "past tense" denotes ( just now ) a verb structure

close to the " English prescnt perfect ".

Zaid has just stood u Q4d qdma Zaidun +j .u 
-ri

l:5:5: N4a'lool follows lhe path of Wortabat saying that"qad.tr" placed

before the past tense helps give tlre impression that the action took place

in the past but very close lo the present time, which again is very close to the

" English present perfect ".

One point attracts the attention namely, the use of "qadJ!" followed by

the " present tense " denoting an action rvhich has not been so far discussed by

any of those lexicographers . Such action which is expressed by this structure

denotes continuity ( progressive aspcct present simple ) and is found in a few

verses ofthe Holy Qurdn and, strangely enough , in vemacular Iraqi Arabic .

This structure will be dealt with in section Ill .

l:5: The following rcnrarks may be nradc concerning what those

Iexicographers say :



Section II
2: Soruc I.'unctions Pcrlbrnrcd bv ( qad ) :

Nunrcrous arc thc timcs whcn one sees the particlc " qad S " whcn one reads

in thc IIoly Qur5n, Prophctic tradition, Arabic works of literaturc in addition

to nrass nredia nraterials-ne\\'s items, reports, etc.

[crv pcople, it is prcsumcd- stop to think of this rvord and its functions in

addition to its effect on the nrcaning ofa sentence or any part of a writtcn tcxt.

Lct us havc a look at some ofthese functions :

2:l 'l'hc p:rrticle " qad rj" helps in coining verb structures which may be

rcgarded as cquivalent to some aspects and tenses not existing in Arabic such

as " perfective " and " progressive "
2:I:|: When " qad r!" is followed by a simple aspect pasr tensc, an Arabic

structurc results which is equivalent to the English " present perfect "
provided that the action took place in the ncar past with its cffect

extending to the prescnt, according to Creenbaum rvho says that

the " present perfect " is used for recent actions rvhen the time is not

mentioned and for actions which occur further back in the past. provided that

the connexion with the present is maintained(r) .

Let us take two examples from the Holy Qurin :

. k+.rj # uil.t+i 
"fl 

JJr nl .- ri. I

. jjJ ,,+ rs.L, $.2
These two verses are rendered into English as follows:

a. Allah has hcald the plea ofshe who pleads with thee about her husband(r)

b. So indced a bearer ofgood news and a warner has come 1o you (')

2:2 Fronr thc \\,ay tlre tlvo verses above are rendered into English and through

inversion the following remarks may be made .

2:2: I English verb structures in the " present perfect " are preferably rendered

into Arabic by using the particle ' qad :,! ' followed by the verb in the past

tense except in questions, negation or in relative clauses .

(r)Crccnbaum 
S.: An Introduction to English Grammar, 5lh edilion, l-ongman. l-ondon, 1994. I' 5l

(r'Ali, M.M.: Thc lloly Quran Chapter 58 , Verse l.[-ahore, Pakisran tgil
(r) ib d. chapter 5l . Verse I9



2:2:2 'l'he actions in the two verses expressed by " qad " follorved by the past

tensc vcrb lornr denote that thcir ellcct and result continucd after their

term inat ion.

This usc of the " prcsent perfect " in the rcndition is in accord with what

Praninskas suggcsts 
(r) 

.

2:2:3: Ilcversc lranslation of thc verses abovc will be of some bencfit to

English into Arabic translators in particular the poorly trained ones who are

trying to " find the ir feet " .

2:2:4: When and beforc putting pen to paper, an E.nglish into Arabic translator

has to decide whether or not a " present perfcct " structurc he/she is

attempting, falls into the category statcd in 2.2.1 or in 2.2.2. above .

2:2:5 There are many verses in the Holy Quran with verb structurcs similar to

the two verses above and which have been rendered into English in the same

way .

2:3 There are, however , a few verses in the lloly Quran where the panicle

" qad J " is placed before the present verb lorm - These verses have bcen

translated erroneously for fear of violating the " sanctity " of the well

established rule set by early Arab grammarians namely , Arabic has only two

tenses - past and present, thus ignoring the perfective and progressive aspect -

Here are some of these verses :

. (144;lFril ) oL'Jl ('r'n6:r ',Ji"dri i

Indeed We see the tuming of thy face to heaven 
(2) . .rL '.. t:-

we see the tuming of thy face ( for guidance ) to the heavens 
(l) 

.

.,jc -i""JyJrl 'r'

( 33 ,'L:)l ;r* ; O:l:+,f !l .* -:l 4;1 .l'j ]!

We know indeed that what they say grieves thee ,rL ' - t :r.
+. . .J,rll.:-

We know indeed the grief which their words do cause thee

(t) Pmninskas, Jean : Rapid Review ofEnglish Crammar,2d edition, Prentice Hall, Englewood

Cliffs, New Jersey, U.S.A 1975 P. 184.
(r) Ali, Maulana Mohammed, The Holy Quran - tahore, Pakistan, l95l
(3)Ali, 

Abdulta Yusuf. The l{oly Quran - 3d edition , Printing Produclion, Beirul 1965

I

i

I



'rt "-,1- 'lrl r-

( l0i Jlt ) r+ <& u' ;-Jr+ x,l Jn !j

And indccd wc know that they say :only ntortal tcaches hinr

\\/c knorv irJccd that they say, " It is a nran tlrat teaches hinr "

.J. .-i'1, ,11 !'

I{c knorvs irrdccd your condition

Well doth I lc know what ye are intent upon.

1 64 -tA )4J. +r L-&j

!c r* l;Y..2.

+ -i!,,i',l r'

2:3: l: None olthe above verb structures ol " qad . " + the prcsent tense form

has been rcndered into English in conformity with the functions stated and

explained by thc four lexicographers They are simply translated into the

Iinglish " present simple " although they do not express ahabit.afactor
frequency - the functions usually performed by the English " present simple

tense " 1'hen, what do these verb structures express ? What are their

functions ?

2:3:2 It is the conviction of the writers of this paper that the actions ol
" seeing " and " knowing " in the Arabic texts above denote progression

( continuity ) and should be rendered into English continuous 1 progressive )
tense rvhich does not exist in the case of these actions and hence they are

rendered into the " present simple "
The vernacular Iraqi Arabic, however, has been able to use " qad + present "
to denote progressive aspect present and past tense . This rvill be discussed in

a later section ofthis paper.

2:4: The particle "qad :-! " is also used in coining an Arabic verb structure

which has becn, for some time, regarded as equivalent to the perfcctive aspect

past tense ( past perfect ).
This structure is composed of the Arabic verb form " kana " or its

derivatives "kuntu, kunti, kunna, kunta, kuntum, kanat, kuntum4 and

kuntunna, " followed by " qad J" followed by a verb in the past tense .



e.g. Kuntu qad katabtu risalatan 'ilLJ d+js .,i d,rs

Any translator rvill rcndcr this into English as [ollows:
I had writtcn a lettcr.
2:4:l Usually such a construction does not exist alone . It is either preceded or
followed jointly or scparately by another construction with a verb structure in

the simple aspect past tcnse . Ilencc the cxample above comes like this :

irl.;r Jl l'-i Jl Jtr! ilt-r i:,ns li rx -

I had written a lctter before i camc Io college .

or : f :r-l L1,1tu eJ-al ri eij . u*l \r-iL Urib ''J 1 -

I phoned my brothcr yestcrday . I had phoned him a week a go

2:4:2: Nowadays this structurc (2:4) and ( 2:4:l ) is widely used in newspaper

reports and ner.r,s items and in rvorks of literature ( novels, plays etc ) .

e-g. lq:; \4 rJc i-r: -t .tts: g:Jt 4+l ;Jl jl L6ls iJd)l C- krjl q,al ,',

Scores of sentences containing this structure can be found in the works of
Taha Hussein, Tawfeeq Al - llakirl and other contemporary novelists and

playwrights rvho probably introduced it into Arabic from French or

English which they learnt when they pursued their studies in France or

England. They, it is assumed, coined this structure when they realized that

Arabic has no equivalent to the pcrfective they became acquainted with during

their study abroad

Here is how the Arabic sentencc above was rendered into English by Hilary

Wayment 
(2) 

.

" He went with the rest of thc family, to join his father, who had bequn

his rvork there alone "
2:4:3 Another explanation nray be nrade concerning the use of " qad :6" in the

construction denoting an action that took place prior to another one, is that it
sounds rather difficult in Arabic to have two verb forms placed one directly

after the other. Hence, the particle " qad :!" is placed between the two when

they are used in one sentence .

(r)llussein, 
Taha: Al- Ayyam, V. II - Daml Ma'aref Publishing House, Cairo, Egypr, 1956, P 177

(?) Waymenl, I{ilar}, The Stream of Days A Student at the Azhar, Longman, Grcen & Co.

London, 1948, P I28.



Scctiorr Ill
3: 'l he ['irticlc " (t rd J9" in Vcrnacular lraqi ,\rabic

As mcntioncd in l:5:5, 2:3 and 2:l:2, an 1\rirbic vcrb structure conrposed of
thc particle " qad $" lollowed by thc prcscrt tcns;e verb form is found

in a few verses in the the Holy Qurln . 'l-his structurc has been rendered into

English in the simple aspect prcsent tcnsc.

The rvriter o[ this papcr is convinccd that this structure should be

rendered in thc English progrcssive aspcct prcsent tense instead ofthe simplc

aspect present tensc .

The vernacular Iraqi Arabic ,,vill, it is hoped, support this opinion and

will urge researchers to dig into various Arabic Iinguisticareas to lookfor
some structures which nray work as cquivalents to ccrtain English aspects and

tenses.

3:l In Vemacular Iraqi Arabic, lllc construclion " qad :!" followed by the

prcsent verb form , expresscs an action that continues during thetime of
speaking as one can deduce front the follorving:
3:l:l: Here is a dialogue which oflen takes places between a husband and his

wife in Mosul, Iraq.

a) Wife : Enta ash q4tteqra ?: What are you reading ?

b) Husband : Ana q3daqra majalla .= I am reading a magazine -

c) Wife : Ash qqrye'mal Salem ebenna ? : What is salem, our son, doing ?
d) Husband : qO/yekteb risala, rventi ash g4tte'maleen ? = He is writing a

Ietter and what are you doing ?

e) wife: Ana qgglakhabir ukhti . = I am phoning mv sister.
3: l:2 From this dialogue, the following rernarks are ntade :

- In sentence " b " one notices that lhe Arabic verb form q!!!aqra is

conrposed of qqgf + present tense vcrb form, and is easily recognized in

Mosul to denote conlinuance ( progressive ) .

- [n sentence "a " the letter " d : " is often deleted from " qad " whereas

the remaining lener(s) " qa. j " 1j") incorporated into the verb form

" teqra " . This Arabic verb form " qatteqra " also denotes conlinuance

( progressive aspect ).
In sentence (d), the same thing happens - the deletion of the lefter " d " " ) "

from the particle " qad r!" and the renraining letter " q4 c3" is incorporated



into the vcrb fornr " ycktcb " ro lorm " q4yycktcb " rvhich again cxpresscs

continuance.

- In scntencc (e), thc Arabic verb fonr "gl4lakh.ibir " underwcnt the sanle

change as in (b) with the sanrc rcsult .

- Both " qad " and " qa " after (lclctinc thc lcttcr"d " in the abovc dialoguc

denote progressive aspcct prescnt tense.

3:2: Iraqi Christians. in thcir utterancc rcplace thc letter "r-1" "q"bythe
letter"J" "k".
e.g. kayekteb 1i5312 ilL; en! o5 = He is !vriting a letter.

Kaiaqra l-A;S = I am reading

And again such constructions express progressive aspect present tense -

3:2:l: In order to produce proqressive aspect past tense the verb " ,-.rK " or

" ut-." with its derivatives are used and placed before the"coined"verb
forms above:

e.g. Salem kan q4yyekteb risala. '' dLr ' '1<, Ct- Ots

Ali ian lgyekteb risala . = ilL) cj,sr ,rL Lris

3:3 In the dialect of central lraq, the lefler " q c!" is deleted from the word

" qad :-! " and the rernaining letter " d .:' 's incorporated into the verb

" yaktub q,i!"to become " , i<: -r 
- dayektcb " , a construction widely used

in central Iraq to denote progrcssive aspcct present .

e.g. Salem da yekteb risala = Salcm is writing a letter .

3:3:l : The dialogue in 3:l:l will read as follows :

Wife : Enta ash dategra. = What arc you reading ?

Husband : Ana lbaqra majalla. = I am reading a magazine .

Wife : Ash daye'mal Salem, ebenna ? What is Salem, our son, doing ?

Husband :Qgyekteb risala: He is writing a letter.
Wife : Ana !g akhaber ukhti. : I am phoning my sister .

3:4 going southward and westrvard in Iraq, this structure somewhat

differs; the letter " r d " of " qad:i" used in central kaq after deletion of
" qad .]-!" is converted into the letter " -+J"followedbytheletter"ai"
This when it precedes the verb form ( yekteb .,, 1<-, ) will become

(jayekteb .JSl+ ) which again denotes progressive present.

e.g. Salem jayekteb risala = Salem is writing a letter .

3:5 One can easily distinguish between the verb form " yekleb " on the one

hand rvhich denotes " timeless " present and " qadyekteb, qaryekteb,



kaiyekteb, dayekteb, and jayektcb " on thc other han<i all ofwhich denote

contin Lrancc " progrcssivc ".

( onclusion

r\rab translators and grarrrnrarians arc certainly aware of the rvide

gap bctwccn lirglislr aspccts and tenscs on the one hand and Arabic

lcnscs on tllc othcr .

To bridgc or nanow this gap. an English into Arabic translator has

to explore somc areas lvhcrc sonre Arabic tenses and verb structures may

be found to act as counlerpans to some English ones he/she is dealing with .

Among the arcas to try to explore or dig into, one can cite the Floly

Quran, Arabic works ollitcraturc and even some vemacular lraqi Arabic verb

structures and tenses.
'T'his paper dcalt rvith tlre rendition ofthe English perfective present and

past into Arabic through coinage. lt also dealt with a rather uniqueverb

structure in Arabic cornposcd of the particle " qad .r! " followed by the simple

present, u,hich the rvriters fbund to act as counterpart to the English

progressive aspcct after digging into vernacular Iraqi Arabic.
It is hoped that more Arabic vcrbs structures will later be discovered or

coined to act as counterparts to progressive aspect present and past.

One last thing has to be mentioned conceming the verb structures and

aspects dealt with in this paper.

The writers have seen no need to deal with functions of " qad r! "
discussed in l:5:3 becausc they are u,ell known and nothing new can be added

to thcm except what has been added in this paper.
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The Arabic Particle * qad Ji "
Some Functions and Uses in -I'ranslation

This paper deals with some ofthe functions pcrformed by the Arabic particie

"qad S" when used before some Arabic verb structures which contain various

verb forms .

The purpose is to help Arabic into linglish translators in trcating Arabic

texts which contain the particle " qad:!" and thus avoiding their falling into

error as well as to help English into Arabic translators when attempting

English texts which contain verb structures and forms that donotexistin

Arabic by means of coinage with the help of this particle " qad:!"and
through conversion.

Another purpose is to draw the attention ofgramrnarians and scholars

of Arabic to a verb structure so lar ignored or intentionally put away fron'r

consideration probably because it rvill, rvhen discussed and adopted, violate



lhc '- tar)ctit\' " of thc \vcllestablished conviction that Arabic has onll,thrcc
sirnple arlrccl tcnses. rrarncly prescnt and past in addition to command .

'l-hc paper dcals. in somc dctail, with horv thc Arabic texts containirrg

" rlad " arc rendcrcd into llnglish in the light ofthe functions of this particle

arrrl ltcncc n rabic into linglish translators rvill avoid confusing onc lunction ol
tlri: p:rr tirlc rr itlt tlrc otlter -

F.nqlish into Arabic translators arc often confronted with texts which

coulain vcrb slructLrfes and lornrs of various aspects u,hich havc no

couIrtcrparts in Arabic such as the perfective and progressive - It is hoped that

this studv will help these translators render such texts with accuracy

sen',antically and syrrtactically through coinage or by digging into Arabic-

classical, standard and even venracular.
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