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Assessing the Role of Palestine Securities

Exchange in the Palestinian Economy

e, Mrhimrosa W AT-Hl

Alf-Marmoom Paiversity Colleg
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Abstract:

'he poal of this study s to define the role that Palestine
securities Exchange (PSE) playvimg i the I'.iﬁ".-'l:."lﬁi:ll'l'll_"-l'il of the
Palestinian  economy. The study will first imtroduce the read 1o a
comprehensive theoretical background on financial markets as
basis  for the purpose assessing PSE and its ability to help
develop Palestine’s economy. Then it will give a bright
historscal background on the establishment of PSE. its functions
and its soals. Performance standards and ratios will be used to
assess PSE's ability to play its anticipated role. The study ends
with the conclusion that PSE 15 af its carlicst stapes of
develapment: a strategy introduced to vitalize this market and to
have it play a wvital role in the development of the Palestinian

CCONomY.

Introduction:
As aresult of the Oslo accord and the consequent political

and economic changes taking place in Palestine, Palestinian

LB



investors  agreed w establish and opermte the st organized
Palestinian stock market. The Palestinian  securities exchange
came 0 presence after the 30 long  years of occupation
deprivation of the Palestinian economy from the needed
[inancial markets and mstitutions that are required Tor sustyined
economic growth.

Hopes were built on this newly established market 1o play
its anticipated  role in the rebuilding of the Palestimian economy
h} attracting capital and deploving 0 towards firmis that are
proposing  projects w grow the wvarious seciors of the local
geconomy. Since this  markets importance and because i s
considered 1o be one of the cormer stones of the Palestinian
financial system, it is was evident that there was a gieat need to
assess s performance and propose a mechanism to develop it in
an evolutionary and not a revolutionary manner. The siudy also
considered the growth of the varnows macro environmental
factors in its dealings of assessing the markel and its
development; the peace dividened, the growth of the economy....

ete, were of 2uidance 1o the researchers.

Subject of the Study:

This  study is dedicated 1o answer one main question: does
PSE have the needed depth. liguidity and transparency to be

able to mobilize domestic resources and attract foreign capital

(AT




and deploy these resources towards economie development in

Palestme, To be able 1o answer this main question, we need to

answer the Tollowing:

One- Does PSE suffer from the fact that the listed number of

companies is very limited?

Two- Is the PSE capuialization sufficiently small?

Three-Is  the trading volume below the acceptable level of

mobility?

After answering thess  questions we will look into 1esting
the following hypothesis 1o reach a sure performance measuring
of the Palestinian Securities Exchange (PSE):

1- There is a relationship between the growth of the
capitalization of the PSE and the growth of the GDP in
Palestine.

2- There is a relationship between the growth of the market
index and the growth of the Palestinian GDP.

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

trading volume,

Methodology of the Study:

The study will use descriptive and analytical methodology

because of its compatibility to the subject of the study.




Tools of the Study:

The literature was acquired s varous books and stadies
on  financial markets. The trodaction to this study was
extracied and modified by the authors  The data and relevant
statistics were  aciquired  form the publications on emerging
inancial markets cspecially those i the Arab world, The
publications and periodicals, published by the Arab Monetary
Fund were wsed most, 5PSS wis ased 1 acquire resulls and to

atialyre the collécted dita

Conarls ool the Study:

The study aims to achieve the following goals:
I- Provide the reader with a comprelicnsive review on the
finance literature in the lHield of financial markets
2- Evaluate PSEs ability to mobilize domestic resources, atiract
forcign capital and deplov these resources towards economic
development, and compare its abilities with other emerging
capital markets, especially Arabic ones
3-  5et a siategic plan to vitalize the PSE and reassure its

abilities to be able 1o achieve its goals,

Importance of the Studv:

The importance of the study 15 most apparent because it i3

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



vears after the -'il-:lr[ of 1he experiment of the Palestinian financial
svstem.  This recent experience needs to be evaluated in & manaor
that msures guidance to those responsible for the developmem
of the performance of the market and the Palestinian economy af
large, Moreover, this study  acquires its /mporance in the
language it 15 presented in. Using English language makes this
study & puide to foreion investors who do not know English and

are studying myvestment opportunities in Palestine.

Criteria of the Study:

After having reviewed a brief literature on financial
markets and a general description of the Palestinian Securities
Exchange (PSE), it istime to analyze this market and judge s
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-Mumber of listed companies.
2=-Trading volume.
3-Capitalization.
4-Trading volume 1o capitalization ratio.
5-Trading volume to GDP ratio.
6-Capitalization to GDP ratio,
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These variables will be vsed o measure the !u”t‘n'n-'illg imarket
ndicators: which ae:
1=Liguidity of the market.
2-Hs depth.

The following will alse be discossed in the frame ol the
stucy"s endeavours o speculate on this market’™s abilities:
1« Information availability at the market,

2« The relationship between the market and commercial banks

L= What are financial markets:

In capnalism, the financial svstem consists of three major
parts, the lnancial sector, participanis  in the financial sysiem
and compounded micrest rate. These three paris integrate
together to solve what 18" known as the economic problem of
mankind (1e. mereasing  needs and limited resources). The
fimancial sector consists of both: financial Institutions and
financial markets, which is the topic of this study. Participants
are povernment, comipamies  and individuals, Tnterest rate 15 the
reguired rate of retum on any lent momey, The mechanism that

this system uses to achieve the goal is as follows:



The decisions 1o invest and the decisions o save e
undertaken independently  of each other. Suvers ser aside a
portion of their meome for Tuture consumpiion in return o
mterest, Saved money is usually in simall and separate amounis,
Cn the other hand, investors need larpe sums of money to inves
and they are ready to pay the interest in retum for borrowing e
money. Intermediation makes the iterest of both sides meet
tapether,

Financial  institutions  are  muinyg thev could be banks,
msurance  companies, mutual and pension funds companics,
individuals, dealers, brokerage Frms... ete. Nevertheless, they
all play the same role; it is the role of intermediation. Money is
collecied, allocated and then direcied towards investment in
whatever the  participants decide on. Financial markets play the
same role but uses different mechanism: the study will elaborate
an this later,

The structure of financial markets is governed with the
time  that its instruments accrue, for this reason 108 divided o
two major parts: money market and capital market, the

following is an illustration:
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The pecd for Nnancial mackeds in open ceonomies:

Financial markets ply the imtermediary role o transler
Funds froms  those who have it to those who need it Bor a retum.
Surplus units (savers) will buy Hnancil assets thiat are issucd by
users (defcit uinisy as a source of Nmancme ther mvestments n
real  assels. lor @ retum that man ke the form ol intecest,
dividend, ._.etc In this sense the financial markets is the arena
tor investors to develop means and instruments for inancing
their projects with the size. cost and availability of funds. which
in turn would help develop the econdmy in 2 halanced and
effective manner, Nevertheless, financial markets are considered
primary  source of acquiring  production assets for the
establishment, operations and maimtenance of producmg finms,
Taking nto accaunt thal fimancial markets growth usually means
growth in these producing firms and consequently growth of the
economy, would make these markets the comer stong in the
financial system. Financial markets mobilize domestic resources
by accumulating individuals and institutional savings through
cale’ of financial instruments and transfer these savings 1o
producing firms 10 finance their new projects and/or expand
existing ones. Such financing would create new jobs and new
sources of income for individuals and the economy at large.

On the other hand, financial markets can become efficient

and able to play the role ol inlermediation elfectively ta help
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develop the cconomy through mobilizing domestie resources

and attracting loreign  capital when and only when it maintains

the faflowing:
-Ligquidity: the ability to exchange financial asscis te cash an
the time the owner of that asset chooses,

2 Depth; the availability of numerous kinds of financial papers
and  the  intensive trading, which enables the traders and
investors to choose amongst these papers o manage the risk
in their porifolios and in timely manner (Maxwell, 1995).

v-Disclosure: by providing the market participants with the

needed information to make sound decisions

I'lie importance of financial markets:

Financial markets play the role of mobilizing domestic
resources and directing it towards the efficient and competitive
sectors of the economy, Efficient markets attract foreign caputal
and make fnancing economic development i hand wherne
expensive external borrowing would no  more be needed.
Mevertheless, it provides citizens with financial services and i
werenses thelr savings' and investment knowledge, moreover,
reduce  transaction costs and consedquent risks, 1o general, 11
could be concluded that efficient markets are the instietions tha

have the solution to the problem of lack of capital o fund
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economic developmen projects (for both: private  and public

secton) (King & Levenc. 1993

Warket efficiency:

Four-  Procedural  etficweney:  procedoral  efficiency 18
costly: these costs wre pocepted because i 15 pard as an exchange
o fsctlitating the process of trading m oa sale and formative
atmosphere, These costs are:

One- Cost of  bhrmgmg and maintaming  sccunties o the
market.

Twao- Cost of mlonmanon about changes i the value of the
seCuntics.

Three- Cost of trans lerring ownership from sellers 10 buyers,

Four- Cost of salezuarding and monitoring the securities and

their exchanye processas.

Five- Economic efficiency: the utility of one person can only be
achieved at the expense of lowering the utility of another
person. This can be wrong i productive efficiency s
achieved, The conditions to achieve productive efficicnoy
are!

One- Efficient combmmation of production inputs (Labour and
capital).

Two- Elimination of factor movement restrictions. (EEC,

WNAFTA, ... Cch.
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Six- Market efficiency: the availability  of the relevant market
information through statistics and analysis o predict

secirities fulure prices movements,

Forms of market efficiency:

1-Weak form: current securibies prices reflect all lnstoncal price
mformation.  Parhicipants observe the pattern in securibies
prices and extrapolate future prices.

2-Semi-strong form: by assummg that secoarities prices reflect
all public information with no regard to private information.

3-Strong form: by assuming that securities prices reflect all
public and private information. All panticipants can  do as
well whether they have the mformation or not (Maxwell

19957,

Features of efficient financial markets:

|-Financial markets have 1o be at an efficient degree of
liguidity to give the participants the ability o execute trading
quickly at what is known as price continuily (no change
prices as long as no new information about the performance
of the issuing firm has become available.

2-Liguidity requires depth, meaning that the market needs 10

attract a huge number of traders and participants and enhance
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demand and supply mechanism 1o shape intensive trading and
o consequently set Bar pricing mechansm (Jbili et al, 1997),

J-Efficient markets arc capable of setimp just  prices for the
praded  instroments inois o oarenas. This PrICHE inechanizm
should he based on  available mformation  about  the
performance of the Tirms ih}.uin;_g thie securiiges,

4-Financial markets should provide participants with  the
needed information moa timely manner with a great depree of
transparency  and  {ull  disclosure. The nfo is; prce
movements, market trading. macro cconomic conditions and
performance of the firms ssuimp these securitics {Baiman &
Verrecchia, 1996).

S-Intemal  efhciency 15 moest peeded; low trading  and
transaction costs; clearance and seitlement quickness and

ACCUrACY AN a must.

Reguirements of efficient markets:

I-Stable political environmeni: mvestors are  wsually very
sensitive o uncertainty of the futures of a given country, 1 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. Generally, instability means
higher risk without justified return. this means either the

escape Of resources or  higher mates of return on investment.
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sich conditions have oesatove impact on the economy; both
at the micro and macroe levels,

Z-Stable economic  épvionment: economic stability can be
assured through the vae of Nscal and monetary polices and by
enhancing the marker forces” ability o set fair prices and by
allowming competitivencss and corichompe

J-Mature legal svstem: DNnamcial  markets deal with numerous
mshitutions (e corporations  governments,  mdividuoals,
banks. brokerage finms,  etc). its products are financial
instruments (maoney. thm ). for these participants to pour
their moeney inte financial markets they would require that
these markets operate under the umbrelia of protecting laws
and rules, Markets can be self reoulated or povemed by
governmenta] laws {Strahota, 19946), cither way, they need a
bundle of laws @ be in oeffect, some of which are: tax,
bankruptey, securties. market itself, corporations, brokers,
banks and disclosure laws.

A-Instinmional readmess: Gnancial markets need o be abla to
follow pre set proccdure 1o faciliate s functions Tike:
deposits, sertlement, clearance. tradimg, ...etc. This can be
achieved through:

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

settlement of financial papers. This automated system should
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reduce  the tme G the entire wading process o {TH)
ultimatelyv.

b-Creation of safe deposits to fransfer ownership and updalte
wwnership histings,

c-Creation of efficient jnrermediation that s capable ol
condueting  brokerage  mvestment  banking,  markcel
making., el

d-Creation of information centers and houses  of counseling.
mformation technology  research firms 1o enable participants
o make sound decisions.

e-Develop accounting and awditing rules and measures w0
insure disclosure and transparency of provided mformation o
markel participants,

The availability of the above mentioned [actors should
merease the demand on financial instruments and conseguently
develop the performance of the market and increase the
opportunities of achieving the marker’s goal of developing the
gconomy (Abdel Karim, 19498).

[1l- Palestine Securities Exchange (P'SE)

The Palestinian financial system:

The Palestinian  financial system was subject 1o Israc
preanized destruction all through the vears of the occupation.

Moreover, the lsraeli oceupation was relentless in controlling
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the Palestinian cconomy and making it serve the purpases the
Israeli one. On June Tth 1967- few davs atier the occupation bad
taken place- the lsrach authonties started sets of measures aimed
al the destruction ol the Palestinian  financial svstem througl
damagimpe 115 seclors. All lanks were closed on thal date and irs
bailances were confiscated and transferred 1o a special account al
lsrael’s central bank (Isragli military order #7). Bank Leunn of
Israel opened 1s branches throughout the cities of the West
Bank and Gaza Strip and the Israeli LERA (hack then) was the
official currency. The lsmeli bank accepted deposits  bud
facilitated commercial loans in very narrow marging; on the
other hand, Palestirians were very conservative in dealing with
this bank for political and patriotic reasons { Abdelkarim, 19938,
lnsurance companies and other financial institutions were
banned by the Israch m:l:upaﬂul'l_ no financial markets were
allowed resulting in the fact that no financial intermediation
existed and consequently no financial system was present.
Comporation were licensed in 2 very narrow scale and werc
heavily fargeted by the tax department. These corporations also
had 1w face a very tough and biased competition beside the lack
of a reliable financial system.

Cnee the Palestiman authority  was able fo take over, life
started to mingle in the Palestinian financial system. PSE was

established, 21 commercial banks opened, 9 msurance
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compaiiies 68 new corporations and seven brokerage houses
were operating by the first three vears of the rebuilding of the
Palestinian financial system (PMA, 1999). These achievements
werg  mauguraied by the  establishment of  the Palestinian
monetary authonty  and the legislative council who are working
opether with the ministry of finance 1o pass the needed laws for
the entire lnancial svstem to operate efficienmly and become

able 1o achieve its poals of sustainable economic growth

Historical Backoround:

Located e the west bank town of Nablus, the first
Palestinian financial market was formed in eardy 1995, as a
privaie shareholding company, PADICO and SAMAD are its
major investors. The Palestinian authority approved a proposal
by PADICO w establish an electronic exchange and deposiory.
A Canadian firm provided both the trading and settlement &
clearing systems. By August of 1996, the exchanpe was
operational and in Wovember of the same year the PSE signed
an operating agreement with the Palestinian Authouty, allowing
for the licensing and qualification of brokerage firms to take
place, On February 18th 1997, the PSE conducted its first
trading session (PSE, 1997).

'wenty three compamies are listed thus far with additional

approved companies are expected to be listed soon. The current
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st of companies spans a wide range of sectors including:
pharmaceuticals, otilities, telecommuniications. and fnancial
services. There are currently forty Palestinian companies cligible
3 be listed on the exchange with @ capitalization  of

approximately US $1 billion (PSE, 199%9),

Structure:

As a sell regulating orpanization (SROY), the exchange is
charged with enforcing its rules and regulaiions. covering such
matlers as listing requirements, secondary trading, setllement
and clearing as well as the conduct and operations of member
securities  lirms, A board of eight direciors representing the
cxchange itself, investors and securities  firms govern the
operations the exchange. The board formulates inajor policies
regarding the operations and administration of the exchange,
establishes  management objectives, approves and amends
exchange’s rules and regulations. Currently, the PSE and the
Ministry of Finance and International Finance Corporation ([FC)
liave submitted a draft of the securities law, which is expeeted to

be ratified soon.

Trading at the PSE:

The Palestine Sccuritics Exchange Electronic Trading

Svstem (PETS) 15 a state of the arl. high performance

LB ok



computerized cxchange  management alliwing ol advanced
automated management of rading cacompassing user-lriendly
leatures, (PSE, 2000).

The trading system ol the PSE s arder drven, under which
share teading originates from an ander by a chent, at erither a
market, limit or range. price. The svstem also  allows hidden
orders ta he entersd with pan of the share volume undisclosed
or other traders adding stability 10 prices and protection 10
clienta in the event of block orders. Order entry s conducted via
remote  terminals located al members’  effices  throughout
Palestine. The trading workstation provides the broker with up
to date market mformation, order status mquiries and reporting
as well as wser-friendly Eacilitics to enter and manage orders,

Orders that enter PETS are given queue priority based on
many factors. Price is the primary factor in determimimg queus
priority of an order where the best price (hizghest bid or lowest
offer) takes priority over other orders. For orders entered at the
same  price kevel, the time of entry of an onder poverns ifs
priority on first im first out, (FIFO} basis. Allorders that enter
PETS are time siamped with their time of arrival at the
exchange, Orders are considered for execution based on the time
of s arrival at the exchange. The svsltem at PETS is able to
trade multiple instruments such as equities, bonds, money

markel mstruments, warrants and rights within a number of
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VIFIOUS trading books such as an  odd lot book for arders less
than the round lot hoard size and a special terms book for orders
with special settlement or [ terms. PETS also  allows

instruments o be traded in different currencies

Characteristics of the PSE:

The following 15 a represemtative list of tems which

characterize the PSE:

I-Full and continuons disclosure of all pertinent and materal
miormation required for investors to evaluate securities.

2-Investors are afforded protection agammst insider trading. price
manipulation and fraud.

3-Order- driven market. Hemote, electronic trading are
automated clearing and sertiement.

4-Chent orders are executed in the order the broker receives
them, Clients orders have priority over brokers® orders.

5-All investors have equal access 1o the markel regardless of
geographical location within or outside Palestine.

b-Prompt, wide and extensive dissemination of market data and
company information.

T-Assured lHguidity in all securities through market making
services. Market makers will provide dealing price quotations

throughout trading time and will stand ready willing and able



tn exeoule nvestor's order ot a ven poce Cwihin pre-
defined paramelersii [l ebal, TS0

$-Llectronie book entry central depositony,

9-The  ability 1o handle lamze orders (hlock orders) watliow
causing undue pressare o prices

[O-New issues of shares and bonds will he priced at market

clearing levels withoul non-markel iorvennon me ordeér o
encourage long term Ninancing

| I-Regulations to protect minority stockholders.

' 12-Open 1o foreign wnvestors and 1w the listing ol foreign

COmpanies.




IV- Statistics and comparative data:

The Tollowing is the data that was both surveved and
calculated by the researchers on the Palestiman market. The data
wis collected from the market itself and from brokerage lirms
angl other sources like the Palestinian ministry of finance, news
papers, rescarch centers, elc.. then the acquired data was
calculated by the use of both computer software (SPSS) and
traditional  statistical methods. Data on the perlormance of other
Arab stock markets was acquired from the publications of the

Arab Monetary Fund.
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~ This info and stats are s of Dec, 1999, (The Arab unified

report. 1999), (Arab Monetary Fund, 1999)

LT



Studving the performance of Pl

#- Deseripive analysis:

[- Mumber of listed companies:

The number of listed companies is very small, 23
companies are listed, and they are divided amongst the various
sectors of the Palestiman cconomy - as follows: 13 linancial. 5
imdustrial, 3 services, | telecommunication, 1 real estate. No
utilities, technology, transportation, ..ete. The number of listed
companies s not only small but also not diversified. This gives
the indication that the market is exposed to nen-sysiematic 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 if any by very small
amounts. This gives a clear idea about how illiquid and shallow
the market is. In réspect to the listed companies, a very few
number of these companies deliver their financial statements to
the market. this low number 15 due to the lack of laws that would
commit the companmes o providing investors with the negded
financial statemenis. For this investors are not able 1o evaluate
the performance of these companics. A research conducted by
Annajah  universily rescarch centre in Mablus showed that
Palestinian firms do not use GAAP and no accounting is really
uséd in preéparing inancial statements. The rable shows that PSE

has the smallest # of listed companies amongst Arab capital



markets.  The number prew from 20-23 at the time that the same
of Arab listed companies grew by about 200 10 reach 1450
shares, The growth of the number of listed firms is abour 1%
this relatively moderate growth is not due to macro and micio
economic growth, on the other hand it s due to speculation
Comparing # of listed companics in the Arab world with those
i other emerging markets and in developed ones, we find them
as well as follow: 1450 in the Arab world, 17000 in cmerging
markets and 20000 n developed ones. Neverheless, this
number {1450} even though small. it is also misleading since »
substantial # of these listed shares are rarely fraded (ie. Arab
markets suifer lack of ligquidity). This applics to PSE and it

reflects PSE’s ability 1o achieve its goals.

2- Market Capitalization:

The market capitalization is the sum ol the money invested
in the market or it is the portion of the country’s available
wealth that s attracted by the market and mvested noals
financial instruments as part of the process of establishing the
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 [ trillion while

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



of Palestine’s. Saudi  Arabia’s  marker  hos the Biggest
capitalization (37% of the sum of the capstalization of all Arab
markets (Abisturonur, 19945, while Palestine’s 5 the least ut
0.6%. It is worth mentioning that the capitalization  of Arab
markets in o round 132793 million and that of the world
combined together is around 15 rillion (2 titlion of which 15
emerging markets and the rest are at developed ones). The size
of Arah markets s no more than 1% of that of the world and the
GDP of the Arab world is 1.3% of the GEM* of the planet earth
(TFC, 1997),

It is of great importance to note the prowth trend rather
than studyving the growth it selt The Palestinian market is
arowing at a fasl rate (currently at 36% annually), This growth Is
rel due to the histing of new shares; it 1s rather due to the growth
in the prices of ils listed shares, Al Quds index (PES’s index)
grew by 51%  last vear while the indexes ol Arab markets were
declining. Briefly, the growth of the market does not reflect the
needed abilities for the market to play its anticipated role for the

reason shown above

3- Capitalization/GDP ratin:

Which is the equivalent part of the nation’s gross domestic
product that 15 invested or attracted in/ by the financial market. It

reflects the market's ahility to mobilize resources {domestic and



forcign) and its ability to direct these resources towards
fincing  imvestments for companies workme in the vanous
sectors. of the economy. It i3 alsp a measure ol the market’s
abiliy 1w provide mvestors with the needed 1onls (size and
diversity) to reduce the risk or increase return on ther portfolios
| his ratio s around 20% at PSE and varies between 12-123% at
other Arab markets (E1-Erian, 95).

PSE’s capitalization to GDP ratio s low once compared to
most Arab markets which are already low  once compared 1o
emerging  and developed ones (averaging around 100%). On the
other hand, capitalization does not mean that the markel is
liguid. The Egyptian market has a high capitahzation but a very
loww liguidity because many of the listed shares are rarely traded.
lhis means that beside having acquired funds the market needs
ter simultaneously have the ability to liquefy these funds to case
the process of deploying and directing it towards suestained

eeonomic development upon the needs that woulkd nse.

3- Trading Volume:

The trading volume of PSE is growing at an accelerated
rate; it was around US 525 millien in 1997 US 368 million in
1998 and around US $112 million in 1999 This substantial
growth is due to many factors, most importantly the progress in

the Peace dividend in Palestine, Previously, the Natanyaho



governmem did not pay much attention 1o the peace process in
1997, which resulted in a very slow growth of the Palestinian
cconomy, In addition, the Last resulted m low trading volume at
the PSE. This slow cconomic growth and the consequent low
trading volume made spectator invesiors (foreipn and domestic)
carefully deal wah the Palestimian cconomy and reluctantly
inmvest minor amounts  of their wealths n Palestine (LUNCTAD,
| 9343, The progress in the peace process after the victory of the
labour party in the lsraeli elections led the trading volume at
P5E to like up 100% annually. However, this dramatic increase
was hmited to a lfew number of shares at PSE: 70% of the
trading was resiricted o two shares. Such restriction weakened
the hiquidity and depth of the market

Trading wvolume represents the frequency of money
movemeant from sarplus  units to deficit units and viee versa, In
other words, it represents the abilny of the market to change
financial assets 1o cashl it 1s a measure of the markets ability to
liguefy financial assets. The higher the imding volume the
bigeer the ranster ol funds amongst iraders 15 Transfer of funds
{except speculation) is a measure of the need for it, and the fast
15 a measure of the needs of cconomie development. The higher
the trading volume the bigger the economic growth is, if the
market 15 at an acceptable level of iquadity then it is capable of

meeting the needs of the economy. The trading volume at the
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PSE is not quite enongh to meet the reguired cconomic growth
Phis means that PSE is not capable of playing the needed role in
the economy,

The trading volume as shown i table-1 is guite low once
compared o that of other Arb markels. knowing that trading
volume m Arab markets 5 nof high anee compared with other
emerging markets nor it is high when compared with developed

8] § Ll

S- Trading volume to G ratin:

This ration shows the sire of the portion of the GDP that 15
both invested at the market and ligwid. Table-1 shows that this
ratio i3 small in most of the Arab markels and the smadlest is a
the PSE. The same ratio 1s about 51% in Hong Kong and 43%
in Singapore. This means that the PSE  cannot provide fiems
with the liguidity when they need i1 [t is a tnvial principle in
cash management that the lack of liquidity is risky and to be able
to cope with this risk you nced a very high retumn that 15 not
achievable in Palestine. Alernatively. the financial marker m
Palestine is failing to provide businesses with the cash they need
for their precautionary, speculative and required cash o meet
their pavments and help run businesses 1o aclieve its goals, Asa
conclusion, PSE 15 not able 1o higuely the litle portion of the

GDP it was able to aftract,
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Bricfly, the trading volume to G0 ratio is 50 small that it
diseourapes investors from investing m Palestine, because they
will mal e able to raise the peeded founds through the PSE nor
will they be able to liquely financial psscts when they need them

(WE9T)

- Trading Volume to Capitalization Haiio:

Thas ratio simply measures the lguidity of the market, a
maximum of 11.2% at the PSE i al the lowest end when
compared with  6-116% i the Arvab world which is already low
onee compared to emerging and developed markets.

This means that only 1.2 cems are liquid in each dollar
attracted by the market. Knowing that the atiracted sum is low
makes the market unable to meel the required liquidity, This in
urn makes cash management risky resulting in higher required
return that Palestmian Oirm will not be able to offer to investors
because of the weakness of both the market and the economy.

It i5 of importance 10 mention that PSE s a secondary
stock market, brokerage s 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 liguid which
results in higher trapsaction costs, Another factor to lower the
liquidity of the market and weaken its ability to attract, deploy

and direct funds towards economic growth.
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Adding 10 the above ahe face that the markel lacky
miformation and s sources, beside  the fact that Gnoneial
statemients are ol hased on penerally accepted accounting
principles, makes priciog of listed shares unfair. In other words
prices  of PRI e arhitrory pind do not refleet any available info,
his pricing mechamisn s oo risky for investors 1o accept. This
leads s to ang of twe behaviours of capital {domestic and
[oreipn):

a- Leave the marker because mvesting in it 1s 100 uncenain.
b= Require a very lagh rate of retum o compensate for this
higher riskness.

Knowing that becuuse of unsuitable environment, this high
return is unachievable. the reguired retum will not be met and
capital will leave the marker,

We can conclude that there is a strong relationship
between the depth and liquidity of a given market. When we
mieasure the trading velume, capitalization, number of listed
companies and the GDP ol Palesting and caleulate the various
relationships - amongst them we can note that PSE does not have
what it takes to consider it efficient and capable of achieving its
poals. It is alse noted that deepening the market and increasing
s liguidity eases the process of mobilizing domestic resources
and attracting forgign capital because of the notable decrease in

transaction cosis. Adding the availability of information to depth
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e liquidity would advocae just pricing as another source of
assurance o investors and strengthen the  market and make i
capahle of facwg domestic and international crises (Leven &

Jeros, 1993

- Statistical Analysis:

Statistical calculations  were conduected 10 Test the
following three hypotheses;
|- There 15 a relationship between the growth ol the

capitalization ol the markel and the growih of the GDP in
Palestine. Meaning that the market is growing because of its
ability o attract domestic and foreign resources and direct it
towards cconomic development and consequently growing
the Palestinian G,

Assuming the markel capitalization as the imdependent
variable (x) and GDP as the dependent one (y) and using
regression equations we find that:
y= 140293 +3.7 x
R =97.58%
calcufated t=4.46 which is more than tabulated 1 at a = 5% and
3 degrees of freedom (1= 2.3) this means that our hypothesis is
rgjected in other words PSE 5 not a reason in the growth of the
Palestinian ecomomy and it is not attracting resources for

economic development.

fat



2- There is a relationship between the prowth ol the market
index and the growih of the GDP meaning that the GIP 15
growing  asaresult of prowth of the index of the market (e
the Perlormance of the two 15 highly positively correlated
and one s a resull of the other). GDP 15 the Dependent
variable and the market index 1s the independent one

Using regression models, we find tha:

y=4034.69 + 1 .59 x

R =97 68%

Calculated t = 4.56 which 1s greater than tabulated taia = 5%

and 3 degrees of freedom (1 = 2.33) meaning that our hypothesis

is rejected and the growth of the market index has nothing to do
with the growth of GDP. (i.e; The market is unable wo attract
funds and direet it 1o become a factor in growing the economy ).

3- The market capitalization is growing due 1o the growth of the
trading volume. Meaning that the market is becoming Deeper
and more liguid and consequently it is attracting more funds
and growing the market.

Using regression models:

vy~ 45837 +4.88 x

R = 96.6%

t = 11.17% which is greater than tabulated tala= 5% and 3

degrees of freedom. meaning that the trading volume growth is

not the reason behind the growth of the markel capitahization,

var



(Lo, the markel is neither liquid sor deep enough to atiract

domestic  resources or foreign capital), The above stalistical

testing of the stated hypothesis leads us 10 the results of thes part
of the study whch are as follows:

1« There 5 0o relationship between the growth of the Palestinan
G and the growth of the market capitalization; the market
15 unable 1o aitract capital to direct it owards economic
growth.

2= There 15 no reflationship between the prowth of the Palestinian
G and the growth of the index of its financial market; the
erowith of the market index is not an indication that the
market 15 able to attract founds and employ at in the growth
and development of the Palestinian economy.

3- There 15 no relationship between the growth af the marke
capitalization and the growth of its trading volume: the
market is not at the needed level of depth and liquidity to
gualify it to atiract domestic and foreign capital.

Hrielly, 'SE is not capable of attracting funds. deploving
and directing it towards sustaimed econonic development. These
findings conform with the findings in the analyviical part of the

study.

V- The Performance of PSE (Facts & Resulis):

PSE 15 stll not able 1o achieve the goals i s set 1o achieve,
It is not able 1o mobilize domestic resources nor is it able (o



attract foreign capital. PSE also failed 1o allocate and empliov the

e Tunds 1t was able to altract. The above messurement tools

and ratios were able to show these facts. The followiese ar some

e reasons behind the lag between the presat goals and the

market’s performance;

d-

I'he markel size i o still relatively srivall mnd does not reflect
acceptable  levels of liguidity, depth or diversification
abilities, this s due to many factors, some of which are:

The above discussion shows that the market i still in the fiest
stages of its life and experience.

Islam (by prohibiting interest) and other cultural faciors and
lack of public, povernmental and corporate Knowledge of
markets' operations, financing and mvestment tools,

The family ownership and mentality prevenis corporations
from listing their shares because of the Fear of lack of family
control over the companies once their shares are hiquid and
tradable. Rich and elite families own 70% of the Palestinian
COmpanies.

The weak relationship bebween the market and financial
institutions 0 a point that this relationship is becoming
competitive rather than integral. Banks attract 75% of the
Palestinian savings and contribute only 1o 10% of the stock

ownership at PSE.

Taa
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Hrokerape firms are young and not experienced erougeh o run
strong (rading, speculation and market making at the PSE,
Market making 15 neither knowledgeable nor practised at the
market.
The no existence of mutual funds and  no participation by
pension lunds  and  insurance  companes  make  the
relationship less and less cooperative between the market and
these imstitations. Muteal fund as an industry 1= not known
vel in Palestine and brokerage firms still do not know it vet.
'he PSE 15 a secondary orgamzed stock market, no other
financial instruments are traded and no other mcans of
trading are available in Palestine.
The lack of information on the performance of the market and
on  the performance of the listed shares. Practically, there are
no disclosure-requirements by the  exchange  are
implemented. GAAP are in effect in Palestine and the valid
laws do not perform the needed disclosure requirements.
Accounting and auditing practices are cither abscnt or in their
earlicst stages of development and do not serve the purposes
of the market. Most companies use cash basis in their
accounting systems and others use their own and unigue
systems  which does not conform with the generally accepted

accounting practices.



5- A preat lag wm the legal and orpanizational stroctures arc
hammering the markets abilities. the market is still operating
with no laws, no independent control. lack of legislation and
laws (tax, corporate, financial papers, control, ...etc),

B- The market 15 not lezally cquipsed to develop new financial
instruments (r.¢, bonds, denvatives, | elc).

7- Palestine is still suffering from  the economic and political
distortions caused by the [sraeli occupation.

The above discussion clarifics the shortcomings in the
market's performance, and consequently the fact that the market
is not able to achieve its goals

Briefly, once theory 15 compared to the realistic
performance of the PSE, the study concludes to the following;

I- The Palestinian stock marker suffers the lack of stable
political and econemic conditions: the peace process is not
on track wet and  other requirements  of economic
developments are not foreseen in the horizon, borders, trade
defient, the absence of laws and sirong legislative body...ete.

2= The family governimg mentality  of the Palestiman
management, and the traditional managerial conduct.

3- The non-completeness of the laws and regulations needed for
the assured integral performance of the market,

4- The imeffective and insufTicient legal and court system.



5- Bribes and Bluckmail practices i the adestinian business and
markeiplace.

f- Unavatlabilny of organized souvrce of mformation and the
non-existence  of  information  wnd statistics  pathering
mslitubions,

7= The lack of knowledge and expervice in the newly onmed
Palestinian financial system.

#- The mon-existence of Palestinmn  national currency, and 11s

consequences ol in.‘thllﬂ:lr o nplenignt Hl:l'l."ﬂhlrh':![ilﬂl fiscal

and monetary policies throogh the marke

V1- Recommendations:

What we need to do to develop PSE and insure its ability
o mobilize domestic resources,  attract foreign capital and
deploy available funds towards financing imvestments in the
various sectors of the economy 15 a comprehensive strategy of
nstitutional  building of the market. This strategy starts with the
foundation (establishment) of unorganiced market and building
gualified institutions. along  side wih the organized capital
market, The goal here is to develop the skills, tools and
functions of the primary and secondary markets and develop
mstitutions. that are able 10 use these waols and carry out trading
i the proposed OTC efficiently (Popicl, 1988). Once this

elliciency 15 msured we can smoothly and easily move towards

LT



megrating both markces, Briefly, this strategy attempts 1o build

capital markets through bualding (the mstitetions and Anding the

requirernents needed bor it to operate efficiently. This strategy

can be achieved throughowt the following:

1-d

Fist steps Thomstitunional buildmg starts wath identifyving the
functions of the 010, s tools and skills. then identify the
methodology to strengihen these functions. Intermediation
and ntermediary mstitutions are fonmed;  laws  anmd
legislations are completed 1o cnable this market for private
placement of the siock of newly established firms (we will
start with private placement because it s less complicated
than public one).

Second  step:  finding and  lepislating  venture capital
companics which would start building companies and then
transfer them to thew owners once thev become operable,
This transfer of ownership can lake place in OTC market

through private placement.

Third step: The swmegy of institutional building continues

with widening the base of traders at the QTC through the
establishment of unit trusts, which will enable investors from
participating in highly diversified portfolios.

Fourth step: This stage s the most important once because 1
is concerned with the legal frame that governs the market. A

sel of laws 15 0 be legislated to mnmsure transparency and

1a§



SECUrIY 0 investors. In other words, this legal trame will b
comprebensive o contiel the funcooms o the market and
msure sccurity and efficiency (Jhali ¢ al, 1997 ) Besude the
legal (rame and insured trapsparcncy, GAADP and the wse ¢l
the tools of accounting  and suditing wall result i e
provision of Bmancial mifo whech will be of lnzh accouracs
and availability 1o the investors.  which in turn would
increase mvestons trust in the market and gs unciions.

5, Fifth step: Once we have established companics, int trsts,
legal Trame, accounting practices, insured transparency and
iformation availability then we will end up  buildmg the
needed envirenment and the basis for the existing ergamized
capital market. All this with the aid of the povernment to
establish the positive atmosphere for the factors of the macro
environment, now 1L is time W integrate both markets.

&, Sixth stage: This slage 15 tlicee fold and 11 aims at INCTEasIng
hiquidity, depth and efficiency of the market through:

#. Endorsing the supply of financial instruments by:

[, [nn:n:aﬂing. the number of bpancinl mstrumeénts by using
interest rate mechanism.

2. Tax incentives to traders of financial assets

3. Lower transaction costs and treat these costs as lax

deductibles.

4. Privatization of publicly owned companics.

15



3 Poabling market forces w determine prices of financial

nstrumemls,

=T

Fnhancing market making and controlling speculation that

vt bl thiroey the markel of halance,

b Endorsing demand on linancial instruments by:

HTermg financial instruments of high liquidity and with high
tarn and relatively fow risk,
i ancentives like considering dividends and capital gains as
Gy free micome.,
3 [Informational centres available to investors for free,
4. Enhance investors” confidence in the market's elficicncy and

transparency through legal and trust WDITH_'I.-' prﬂﬂlitﬂﬁ.

LE )}

Capacity building of financial institutions and enhancing inter
mediation,
6. Increase savings through the government fiscal and monetary

alicies by using the market.

o, Lither measures;

—

Enhancing the abilities of OTC market and brokerage firms,
2. Start up of public offerings.
3 Establishing underwriting and investment banking i other

ards establishing a strong primary market.

A



Muoving to the organizcd capital market:

To imsure jhe success of our stratezy we need 1o ubibize
some Tunetions and measures that help inlegrate the two markets
colheremly.

. Start o comprehensive plan o mtroduce the markel to tha
Padestinin audicnce through training courses amd workshops
that womld cxplam o savers and vestors the opporuniies
and benetits ol the market especially when compared with
other altermatives

2. Legishte the needed laws fo insure the safety and aceuracy ol
thi markels detivities.

1. Pass the law of corporations 10 ensure transparency and
corporate  disclosure of financial statements and deal watl
foreign sharing in domestic corporations,

4. Eseablish information, databases. and insuring the avaiiabilit
of mfo o all in a very inexpensive method that 15 casy Lo
access by everyvone,

3. Distribution of prospectus on PSE that clarify trading a1 the
market and  the markets poods and  repulations besides
promating investment PSE  and in Palestine and periodically
listing statistics and leading economic indicators and their
informational content.

6. Rehabilitation and development of banking svstem through

building of the needed authorities to control the existing ones



and  licensing development, investment and comprehensive

banks.

Levelop PSE to become a primary market hesules adding new

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

futures contracts, ...elc.

%, Develop the Palestinian monetary authority to become a central
bank that 15 capable of performing its duties. especially
issuing a Palestinian currency and running the monetary
policy especially open market operation.

2. Establish the basis of the currencey market (spol, future,
forwards, eptions, ..eic) to exchange the needed funds
between  currencies  for  international trading at the stock
market.

| . Marketing PSE locally, regionally and internationally.

[T, Exposimg PSE to neighbormg Arab capital markers and
exchanging expertise with them and coordinating the
measures of listing. disclosure and other means of efficiency

-assurance of the market,

2. Setting stable political and economic environment 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 of the markets availability to all

INVEsLors,

AT



14 Swaeting corporide staiezios o beip vitalize the market, like
suaranteed shares,  worpomie depvatives,  hybeid
ACLUITTIEE S ]

Cnce the above simtegy s inplemented and the needed
musnres are faken mlo accoul Gy iteprate the primary market,
the  wnorganized ket and the orgamized  stock  mearket
coherently, then and only then we will have the needed elficiem
market, This market will be capable of plaving the anticipated
effective role in the development ol the Palestinian coonomy
throwgh mobilizing domestic resources, attracting foreign capital
and emploving these funds i the various séctors of the cconomy
tor sustamed economic growth.
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I5A and SISA: TWO VARIANTS ARKAY OF
GENERAL PURPOSE SYSTOLIC
ARCHITECTURE

L. Ossama K. Al-Muslili
Al-Mamaoon University College

1- Abstract:

A new architecture for a highly parallel computer is
présented, the instruction systohic amray (ISA). It may be viewed
a sysiolic amray, where the instructions are pumped through
{instead of data as in standard systolic arrays). This makes the
architecture very flexible and allows the execution of a large
variety of different algorithms, in contrast to standard systolic
arravs that  are dedicated o only one certain algorithim. In order
o demonstrate the practical and theoretical relevance of the 15A
maddel, we give standard (MIMD) multiple instructions multiple
data and (SIMD) single instruction multiple data architecture.
Furthermore, a simpler variant, the single mstruction 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.
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2- Introduetion:

The ever increasing need for computing power now [orces
he degree of parallelism in computing systems o inerease on a
larpe scale.

The problem s o find architectures for parallel computer
with a large number of processor that are realizable in present
and near future technologey.

One approach has been the concept of the systolic array
Introduced by H.T. Kurg and Leiserson (2,50 A svstolic army is
a synchronous system, consisting of a large number of simple
processing clements, where one or more sireams of data shifted
through 0 a regular way. Bach of the processing cells computes
some fixed function of the data in receives.

As a consequence, the systolic arrays are special purpose
architectures or “algorithms casted in silicon™, as it 1s sometimes
expressed, this lack of universality is a major drawback of this
architectural concepi.

Its advantages are the simplicity of the processing
elements, the regularity of the layout and the lecality of
communication, which makes it suitable for realization in very
large scale integrated system.

Examples for systolic arrays are the well-known hexagonal

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



for pattern matching, or 8 mesh-connected systolic array for
sorting.

All these architectures look quite different and are only
adequate to the special algorithm they realize(1),

Qur approach to a more flexible architecture is the concept
of the instruction systolic array (ISA). As its name mdicates 115
also a systolic architecture, but instead of data, as in the classical
systolic array, in the ISA the instructions are pumped through

the processor array figure (1),

Diata Insiructinn
Procossor FProcessor
array array |

This requires  processors that can execute  different
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 s cmployed. The instruction stream s
combined with an orthogonal stream of selectors figure (2). An
instruction is only executed if its meets a selector bit with

value'!,
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By the architectural concept of the [SA the advantages of
the systolic array, such assimplicity, regularity and locality of
information flow are preserved, whereas its main disadvaniages,
the lack of Nexibility is ovércome.

3- The ISA Architecture:

The basic architecture of the 15A 15 an n = n mesh-

connected array of identical processor figure (3).

=ofl, .
— PE | — '




The PE considered is a very general element with allows
the choice of a wide range of arithmetic and logical operations,
and allow the simulation of a wide class of algorithms without
the need to develop more special purpose PE's immediately. It
consists of a central processing element which is enabled by a
selector high signal and any instruction except the no-op.

A simple bus connects the port input buffers to the
ITII'.‘I'I'IDT_;f_.. which contain port value storage registers (RND, RED,
RS0, RWI) figure (4), as well as working memory for data and
temporary resulis and R which acts as an accumulator, Acc, a
secondary accumulator (for complex computation) and C which

15 the current output of the cell.

A R R R It | auxilary memory
R 3 C N E 5 W for temporary
i D D D D varighles+data
0 ] 2 3 < 5 & 789 140
m size
Figure (4)

F: results register-holds result of computation 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,

TsT




This processor embodics all the principle of the TSA cell.
Communication e¢an be aclueved by first loading the output
buffers with €, and then taking the input and output in parallel,
the input bufTer are read sequentially to memory 1o complede the
communication phase, wvarisus masks can be made on the input
buffers - so as (o prevent the over wrining of RND, RED, RS0, or
RWD and so avoid unnecessary movement of data in memory,
when a previous input is to be retamed, The port mask s defined
as pont of the processor nstruction which 15 a four field
mstruction, For simplicity and  the need 1o keep the bandwidth
narrow, the instruction is represented as an & digit integer, each
field 15 2-chigits wide allowing the possible implementation of
D0 mstructions and an intermal memory address space of 100
msiruction, the port specification also allows 100 combinations
of input, output but only the first 16 have been used.

The processor operation codes and port controllers
indicates the mstructions implemented and the definstions of the
road masks using the port mstruction tield, a high bit indicates
that the value of that inpot pont will be copiad 10 memory, a low
bit indicates that the value is not transferred. The instruction
format allows two address field OPD1 and OPD2 which can be
used for memory referencing, including RND, RED, RSD,
RWD, RICI and ACC hence quite general data manipulation




can be formed. Originally an extra result field was intended bui

would not fit in to a single infeger sized duata item,

133 FLaZ FI FI0

L QP Port QPDIL L P2

Instruction format

Processor operation code used to write RISAL (Repeated

msiruction systolic array language)

Code Comment
NULL no operation
COPY move R to O
ADD R:=A+B

sUB R:=A-B

MULT R:=A"B

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

the processor array used for input and output data, (1), (2}



4- Applications:
Example 1: Daw Movemenl

To write a RISAL program to read the data 10, 20, 30, 40
from the north data port and move the walue into the
communication register (C) Tor the cells in the first row of the

q*4 and, and let these data move across the grd row by row

(i) Instruction file
P{4,7)
Rep (4) null, 0.0;

Rep (4) null, 0.0:
Rep (4) null, 0,0:
Rep (4) datan, 3.0;
Rep (4) null, 0,0:
Rep (4) null, 0,0:
Bep (4) null, 0.0;
End

(ii] Selector file
5. (4.7
Rep{4) 1:

Rep(4) 1:

Rep(4) 1:

Rep (4) 1:

Repi4) I:

0, rep (3) 1:

rep (230, rep (2) 1:

end



(iir) Data file
NONe; NORC, NN, none;
Ii'll:_'ll-'ll'_"':| (i T T TS, O,
RONS; NONE: BOne; nene,
nl0.0, 200, 30.0, 40.0; none; noneg; none;
AORE; NONE; BONS; None;
OHE, HONS; TI0NE, note;
RONE: NONe: nong, none;

end

Example 2: 2*2 Matrix Transport

Transpose the following matrix, Figure (3)
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i) Instruction
P{4,13)
{load matrix)

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

rep (2) data n, 3,0; rep (2) null n, 00

null m, 0,0; data n, 3,0; rep (2) null n, 0.8
(Transpose)

data e, 4,0; data w.,6.0; rep (2) null n, 0,0;

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

data 5,5.0; rep (3) null n, 0,0:

data e 4,0; data w 6,0; rep (2) null n. 0.0
(readout)

data s,5.0; data s.3,0; rep (3) null n0.0:

rep (43 null n, 0,0:

rep (4) null n, 0,0;

rep {(4) null n, 0,0:

rep (43 null n, 0,0:

rep (4) null n, 0,0:

end



IR LATH
13 {4,13)
O 0 rep (3 00U, none; nome; mone;
i B0, 20 rep (2) 0.0; pone; none; none;
ot 5.0, 0.8, 0.0; none: nong: none;
IREHIE, NONE. None: none;
BONC, 1O, NONE: None:
PO, T04E] NONe: None;
BCHIC, 108, BONe, NONG;
NOMC; 1090, NONE, NONe;
BOTHES T, NONE, None;
CHIE, IO NONGe, NOne:.
MEHIE, THHIEL NONE, NONE.
MEHE; NONe; NONe: none;
AR, N0 NONE: none;
ICHIE, T NONE; TOneS;
ened

i) Selector
s{4, 13)
L. rep (30 0
rep(2) 1, rep (2) O
I, rep (3) 0
I, rep (3]0
rep (4) 0
rep (2) 1 rep (2} O0:
orep (3) Ak
rep (4)
rep (2) 1, rep (2) O:
1, rep (3) (k
1, rep(3) 0
1. rep (3) ¢
rep (4) 0
end

LR
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81854 Variant of the 15A Maodel:

The asymmetry of the flow ol conteol intormation in [5A-
m-bit mstruction codes Trom the 1o,
I- bt selectors from the lelt could be resolved by:
A, Breaking the control code into two cgqual steed parts
* Instruction prefixes that are shifted through the processor areay
from the top,
* Instruction prefixes that arc shifted through the processor array
from the left.
[nside the array prefixes  and sullixes recominiee 1o form
mstruction ineluded no-op.
B. Using column selectors in addition 1o the row selectors and
shifling single instructions dingonal wave ronts through the
array, starting at the upper left comer figure (6). MNow the
nstructions are executed only il both row and column selecior
it are 1",
The advantage of this variant, which will be referred to as
SI5A (Tor 55|1E_|-E, TSIEICTION !'-.:r'f'-l.[l:llil: array ) [rom nivw o, 15 the
reduction of the overall amount of eode by a factor of

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

Ty
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| In=struslinns | |

Soloclors

Frocossor
Array

In the following we shortly sketch the relationship between
the I15A and s varants and other standard model of mesh-
connected processor arvays, included the SIMD- and MIMD-
tvpe  processor arcays. The results summarized are taken by
cOmparison,

ISA < = 5IS5A

A SISA program can direetly be transformed into an [SA
program by replacing cach 1" in a column sclector diagonal by
the corresponding instruction, each “0™ by no-op.

S1SA <-——>5IMD

The corresponding  program  transformed consist of

replacing each SIMD mstruction by a sequence of at most three
modified instructions,  however, simply unsequence a SI5A

program o get an equivalent SIMD program is in peneral not

Tir



possible. 11 is an open question whether the 5I5A 15 more
pewerful than the SIMD processor array or not (2}
ISA <= MIMI}
The peneral MIMD- type mesh- connected processar array.,
where each processor las 115 own control store, can simulate all

of the other computer models withoan delay (4)

G- Conclusion:

We have introduction a new madel of a parallel computer,
the instruction svstolic array  (ISA), while  preserving the
advantagzes of  systolic arravs. namely local communication.
regularity, and identical simple cells, the [SA concept
overcomes the mamn advamages of the swstolic arrays, namely
their lack of flexibility, Theretore, the ISA or its simpler variant,
the SI5A, seem o be candidates for the realization of a highly
parallel computer in VLSI.
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Swift’s Satire in Book |

af his “Gulliver's Travels”

O, Munthir A Sl

Al-Mamoosn University College

Introduction:
Whenever and wherever satire is  defined or explained , Swift's

Gulliver’s: Travels { 1726 )is cited as a classic instance of prose satire.

Swift's work as a good example of indirect satice . He states that the
author of this kind of satire speaks through o person ;

indirect satire often involves the creation ol 2

fictitious plot in which characters | representing

various persons or ideas | beiray their own limitations .

( Swift's Gulliver’s Travels | (35}

When Swift wrpte his book his cirenmsiances were very unhappy : ina

ledter fo Pope he gives a vivid picture of the grievous vears of his decling

You are to understand that | live in the comer of 8
vast  unfumished house . My amusements are defending
my small dominions against the archibishop and
chndeavouring 1w reduce my rebellions choir

{ Quoted by Lipyd , X111 ),

TTa



In another letter |, he tells Pope ; * 1 hate and dedest that animal called
man . | Hut | 1 heartily love Joln  Peter , Thomas , and sa foh™
{ Barerd . 63y

The King of Brobdingnag is happy o have csoaped many vices of your
contry [ 1ells Gislliver that fraom what he has told him about the English
 he * camot bat ¢onclude the bulk of your matives o be the most
pernicious rase of little odicus vermin that Madure ever suffered to crioyl
upon the surfuce of the earth™( G . Bk 11, Ch.¥WI1, 1181,

Ciulliver  himself | by the end of his vovape 1o Hoovhnhnms
suffers deute aversion to humanity in general, and his family in particular;
when his  wife receives him passionately and touches him tenderly,
“having not heen used 1o the touch of that odious animal for so many
vears, [he] fell in - swoon for almast an hour™ (GT , BRIV (Che 11, 2560

When Swift was compesing his book | Gulliver's Travels , he wrote

thar the = chiel end [ propose 1o myselfin-all my labours 15 to vex the
world | rather than divert it { Quoted by Lioyd , XIX ) . Despite this |
Swift’s work has continupsly been a best-seller 1 in comparing Defoe’s
Rohinsen Cruses ( 1719 ) with Gulliver's Travels, Llovd asserts that
one was writien by a friend of the human race |, the other by a man who
detested man in general |, though he loved men in patticular .= He
concludes :
Baoth , hiowewver |, have this in common : they wrote baaks

which , together with The Pilgrim's Progress , ane the first and

still the most widely read novels in the language { X1X ).
How did Jonathan 5wift achicve this ? The answer (o this question is he

pssence and theme of this paper .

" GT = Gulliver's Travels
(LR



Swift and his Ape:

Jomsathan  Svall wns bom in 1667 @ vear after the Bestoration of King
Charles [ ; ba was Born and edocated m Ireland | ond Gime to Englisnd as
secretary I B Wallmm When he foond that tles jobodid
ot mmprove his chunces towards the career s talemls deserved | b
adopted the anly coarse ppen o s poverty and ability and jomed the
clinrch | taking orders in 16594

Awill went (o London , ebigaged in politics |, and won @ stature 25 one
of the wits of bus day | be was disappointed:in the Whigs with whom he at
first sided |

Consequently . he moved his ambitions to the Tories and asally
and - supparer of Farley and Bolingbroke enjoved a period of respect and
power | The fall of the Torics im 1714 put an end to his political carcer, so
hee had o accept the Deanery of 51 Patrick in Dublin, and there he spem
the remainder of his life with only an occasional visit 10 London to
refresh his senso that his talents and smilsdtions were in exile ,

Duging these wvears in Ireland he had fime to contemplate whai
Fondon bad taght him ool politics and to meditate on his own talents
which have been restricted by his exile - It was during this period that he
his writings were marked by (he maozt savase rony | such as Modest

Proposal {for Preventing the Children of Poor People in lreland from

being & Burden to their Parents and Country ( 1729 ) in which he suggests

that begpars® children should be brought up for food | During this time he
wmused himsell by composing & poem o hig own death | * o pleasant
aubject , only to tell what my friends and enemies will say on me afier |
am dead™ { Quoted by Livod , XIL Y, In this pocm he shows his modesty
and humility , not the pride and arrogance that he was accused of ; * For
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poctry he's past his prime , / He takes o hour o find a rhyme ;™ he
modestly satirises his own work :

Some country squire to Linkot pocs

Inquires for Swift in verse and prose

Says Lingot { ¥ have heard the name

He died a year ago The same ™

He searches all 1he shops in vain ;

= 5ir, youmay find therm in Duck=Lan |

I sent them | wiih a load of books |

Last Monday 1o the pastry=cook’s ™

From “ Lines on the Death of Dr, Swaft®
There he was wrong , for ol Lintat , the book-seller ; sent s works o
“the pastry-cook’s” to beused for parcels snd be bumnl . no book-seller
today could dispense with s books | especially Gulliver s Trisvels |
which has delighted children as well a5 grown-ups for cenfunes .
The age in which Swilt Fived was the e in which satire thrived in
prose and poetry , inoaddition fo drama o Abrams | i A Glossary of
Laterary Terms . states that ™ the Restoraton and the eighieenth century
logm [ large ] in satiric achievement™ and explaing tha
the greatest age of English and probably of world .
satire is the century and a half that included
Dryden , the Earl of Rochester . Samuel Butler , Wycherly |
Addison , Pope, Swift , Gay , Ficlding , Johnson ,
Goldsmith -——{ 136 )

Swif's Concept of Satire:

Compared 10 the witers who excelled i the use of satine , Swift can
be deemed a master : Arthur Compron-Rickett , in A_History of English
Litersture , believes that if " we place himcheside other writers of the
time — Pope , Addison . Sieele—" wecan " see how they dwindle in
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importance” { 217 ) . This might be attributed , af Ieast in part , 1o his
well-developed theory of satire ;1o hin it is an art and a double-edped
weapon that can slash both ways | Despite his denial , in his preface 1o
The Tile of 3 Tub { 1704 }, of the vse of satire in it :

ILis & great ease [oomy conscience | that |

have wrillen so claborate and wseful a discourse |

without ang grain of safise intermixed ; which is the

sobe point wherein | have taken leave 1o dissent

frarm the famous originals of our age and couniry

{ Quated in Complon-Rickert, 218 ),

Swill uses o quite effectively . Inthis ™ prefoce” Swill supposes satire 1o
be ke neftles in 38 sting ; the work was mtended as an atack on
Catholics and Presbyterians . He relates the history of three brothers
Peter ( Roman Catholic j, Manin { Luther ) and Jack (Presbyterianism) ,
who adopt the eaching of the Bible w varying peeds and their own
lemperaments . Queen Anne took the Tale of a Tub to be an attack on the
Amnglican Church  , which it certainly was not ( Bamard , 62 ) ; this ™
satite gave offence even to those it purported to defend and so narrowed
Swill's chances of preferment™ {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 & sorl of glass wherein beholders do

senerdl ly diseover everybody's face but their own |

which 15 the chiel reason for that kind receplion il

meets with in the world ; and that 0 very few are

offended with it { Cuoted in Complon-Rickent . 218 1.
Here he shows his perceptive understanding of human psychology . for in
parr daily life when we look into  amirror it s very seldom we see but
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what s imagane ovrselves 1o be | mong likely , 1 is o friend o foe whis
shows us-our defects . For nobody seould look info o mirror if be so0s his
defects exposed . bul, suppose semeone looked intp this elass and
discovercd his shortcomings . then what happens 7 Swift aftioms ™o
shiedd happen otherwise ,
the danger 15 not grest - and | have leamed from
long ox perience never to apprehend mischie! from thisse
misunderstandings | kiave beent able to provoke ™
{ Chuoted o Complon-Hcketi | 214
Swifl’s satire ¢an be ™ sovage™ gt times | as stinging a5 nettles | and
as outting as  Gulliver's scimitsr which teeriles the Lillipotans when e
wavers 11 . Yel , beis * capable ol pure fum - as in some of his pocms
and even schoolboy jokes | but there isa core of bittemess in him which
revedled psell Bnally as a mad hatred of mankind” (Wilson, 200
Wilkon 1= representative ol hurmied and unperceptive reading of Swifl's
work ; Thackeray himself believed this , and his own depiction of Buman
midure in Manily Fair ¢ 1847 Jis as ferocious ps Swill's | Bl Thackers
realised the tragedy of Swilt @ ¥ To think of him is ke thinkine of he
riain of & greal empire”™ | Cuoied by Compton-Rickett , 217 0, Bl few
realised |lws greatest shame ac beine found out  divsz o chanty than
commimne & 2o . and he caughi this i his epiaranmmatic epitaph when
he states inonically
* And had the dean in all e nation
Mo wornthy friend | no poor relation
=0 ready 1o do strangers good |
Forgetting his own flesh and blood !
From “ Lines on the Death of Dr Swilt™
He strove 1o do good for his fellow-men | especially the poor of Dublin,
Iretand. when he was the Dean of 5 Patrick’™s | and became a héro when
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e defented the wonopoly  of minting copper money with his The
Even this poem on his owa death ™ a pleasant subject | only g 'tell
what my [rignds and encmees will say om me afler | am dead”™ {Oueted in
Llyed , Xil), dacs aot spare his friends |, for he savs iromcally
Here slifl the scene | to represent
How' thase | love my death lasment
Poor Pope will grieve a month | and Gy
A week | and Arbuthnot a day |
But he concludes wath a sympathetre view o his own character and his
IS as a satirist ;
Perhaps | may allow , the Dean
Had too much Satire in his Vein ;
And seem’d determin’d not to starve it .,
Because no age could maore desenve it
Yot , Malice never was his aim |
He lash'd the Vice , but spar’d the Name .
Mo Individual could resent
Where thousands equally were meant |
His satire points at no Defect |
Burwhat all Monals may correct .
This aphoristic stanza sumimarises his philosophy and concept of satire
he excellod in inas the main pillar of his style , because his age deserved
[preferred] it ; he was not maliciows in his satire | for while he lashed the
follies |, he spared the names of their perpetrators; no individual 15 singled
oul 1w be embarrassed |, and no pecubiar folly 15 chosen | but the most

common cnes which * all Monals may correct ™
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This concept ol Swifiian satire is best applied in this bhook |
supporied by harsh * indignation and a rich sense of the comic™ (Mulgan
and Davin |, 77 Y; under * the cloak of fantastic storigs the book satinzes
the politics of his time . the religious quarrels . the wars, scicnce when it
is rnidicolous |, and the nature of man 7 Swift ,oafier all, sas not as
pessimistic ag mogt unperceptive readers sflirm | Tor

Swilt could not bt believe that the nature of

mian must be responsible for all mea’s cruelly and

fslly , since 6 men suffered from them they alzo

wanesed them { Mulgan snd Davin , 78 )
In other words |, Swill lashes * af oo Defect |/ But what all Morals may
cormeet " for these follies are consciously and intentionally committed by
people , and i ks within their capability 1 abstain from them

Roboen Barnasd |, 6 A Shoat History of Enpligh Literaire , assemns

that the *“ beguiling reasonableness , the apparent realism - of the surface

text bedevils discussion of Swift's greatest satire | Gulliver®s Travels * |

a3 Swifi seems o have been influgnced by Defor’s Bohimson Crusoe |

ITI9 ) in his peeudo-realistic nareative ¢ like Cresoe , Gulliver beging by
introducing  himself 10 the reader with the most plansible details

My Tl had & small estate in Nottinghamshire ;

| weas the third of five sons . He sent me to Emanuel

College in Cambridge , at fourteen vears old | where | resided

three years , and applicd myself close to my studies ; -

at Leyden — 1 studied physics two vears and seven months |

knowing it would be useful in long voyages (GT. M1, Cho1:1 ).
These specific details. seem like items taken from the most confidential
diary | moreover | they seem to be so factual that they can be checked
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I'his. realism softens the edpes of the fantastic essence of this par and the
ansuing ores | but it also sharpens the edges of the sativic strsin i thes
Like Crusoe | Gulliver manages o join a voyaging ship which is
destroved by hitting a rock ; and like Crusee he manages o swin ashone
after he survives his companions in the boat . There he (nlls asleep |, and
fike Alice , he finds himself in wonderland  when he wakes 3 and like
Alice he feels lost in awoerld that does nod make any aense . e alidmpis
Loy rase , bui
I found my arms and legs were Tasiened 1o each side
on the ground ; and my hair , which was long and thick
tied down in the same manner | 1 likewise fell several
slender figures across my body . from my armpits to
my thighs (P11, Chi:3).
It tzkes him long to adapt to the new Tantastic world © once be finds a bost
of pigmics six inches high with their emperor . his Orst problem | guite
Jlopically | is language . They shout incomprehensibly = Borach mivala”™
and * Hekinuh deguk;™ reciprocally |
[ answered in few words |, but toono purpose | and msde i
gsign with my hand that was |oose . putling it o the ather
[ bet over his excellensy™s head | for fear of hurting him or
his train } and then temy own head and body o
siznify that | desired my hberty { Ch. 1:7 7,
This sign langusge continues for some Gme. Gl the process of
naturalisation beging: then he is assigned six of heir best scholars to
teach him their language with the aid of the Emperor himself (Ch.i: 16).
Meanwhile | he begins to admire their precision in calculation and
micasurement , their hard-work |, co-operation . and politeness — with
[their | much civility and cheerfulness™ { Ch, | 2 8 ), When encountered
with the problem of relaying Gulliver's body ( Man-Mountain ) to their
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capital city , they delight him by their inventive thinking and creative
diligence . They seem 1o be a multiteds of mathematicians ruled by a king
whi i# fond of leaming and edocation.

These people are most excellent mathemiticians | and

arrived 10 a great perfection in mechenics | by the

countenance and encouragement of the Emperor

whe iz a renowned patron of leamng (Ch o | oA
They delight kim more by setting aside o small howse e winch he
crecps in order to lic for the night |, assigning him seme six hundred
domestics . a gargantuan dict by Imperial Commission which abliges =
all the wvillages , nine hundred vards round the city | to defiver in every
moming six beeves | forty  sheep, and other victuals - topether with
proportional quantity of bread | and wine , and other liquars™ 1 Ch.l 1 15 )
. For s clothes . three hundred tadors should make 4 subt of clathes ©
after the (ashion of the coumtry ™ This diet is to dissenters in the council
would be wvery expensive , and might cause a famine™ | Ch, 1 ; 15 ), vet
the commission is issued by the generosity af the Emperor and his people
, T later he would oblige them with herculean feats |

With his first herculean feat Qulliver gets involved in their politics

: as the Lilliputians are threatencd by an exicenal threst from * the Bigs
endian exiles [ who | have found so much credit in the Emperor of
Blefuscu’s courf” which has led with * much private aszistance and
encouragement from  their party &t home [ Lilliput 1" tooa * bloody war [
which | hath been carried on between the two empires  for thirty-six
moons -, with various success . Consequently | the Emperor desires
Gulliver 1 defend Lilliputia against * the descent upon ™ them ; although
Gulliver tries 1o apologise as * a foreigner , to inferfere with parties ; but |
he | was ready |, with hazard of [ his ] life , 1o defend [the Emperor’s ]
person-and state against all invaders™ ( Ch, IV : 34
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Toy pre-empd the invagion ol Bleluson | Gulfiver walks 1o the north-
cast const where  he views “theenemy s fleet at anchoer™; then, equipped
with strong cables and hooks e wodes and swims il be arrives to the
Tlewet o fess thaa halfan hour . T the surprise and consternation of the
enemy”  Gulliver hooks and drives = fifty ol 1he enemy”s largest men — of
-war after me™ (ChV: 36) Filled with the pride of victory | Gulliver
comes  ashore “wathin heanoge™ of the Eeiperor amd his pedple and shouts
= Long live the most puissam Empeeor of Lilliput I They welcome him
warmily -

That great poince recelved me ot my landing with all

possible encomiums . and created me a nardag wpon the

spot , which 15 the highest tithe of henour among them .

(ChV:37)

Thiz whets the Emperor’s appetite {or maore power over Blefuseu and the
Big-endian exiles harboured there ; but | first he desires him 1o bring “ all
the rest of the Enemy s ships into his pors” | But hes ambition and desire
for mare power do not stop there |, for he wants to reduce * the Empire of
Blefuscu into a province™ and goverm it * by a wiceroy™. This ,
consequently | leads to

compelling that people to break the smaller end of their

eges , by which | the Emperor | would remuin the sole monarch

of the whole wordd { Ch,V: 37 ),

Guliver iries 1o dissuade the Emperor from his expansionist polisy on the
grounds of wise palicy and a sense of justice -

| Gulliver | plainly profested , that | he | wouold never be an

instrument of bringing a free and brave people

into salvery { ChV: 37 0.

This relusal of Gulliver of the imperial schemes and politics incenses the
Emperor , and his secret enemies | in the council | Flimnap and Bolgolam,
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besin their  fniripue with the Emperor which would © have ended in [his]
witer desiruction | This leads Gulliver 1o contemplate the ingratituds of
princes for valorous services |

of a0 fitthe weight are the greatest services to princes ,

when pat info the balance with a refusal to

ertify their passions { Ch,¥ 2 38 )
Someone  whispers 10 Gulliver that Flimnap and Bolgolam  have
represented his inlercourse with the ambassadors of peace from Blefuscu |
o visist their Emperor, “a2s o mark of dissffection | from which =] s |
heart was whally free ™ This alse leads Gulliver to ponder - = this war the
first time | began to conceive some imperfect idea of courts and
ministers™( Ch Y 393,

Crulliver |, ™ being now a nardac of the highest rank in the Empire™
feels that such = offices”™ are below his dignity , and grateful for the
Emperor who * never once mention|s] them 1o | him |7, beging to
meditate upon Lilliput as o Utopian state. Gulliver originally has intended
o leave the description of this empire to a particular treatise™ but he
decides to entertain his readers ** with some general idea” (ChVT 41). As
* the common size of the natives” is diminutive , o their sight has
become short , for nature has adapted * the eyes of the Lilliputians 1o all
objects proper to their view ; they see with preat cxaciness , but at no
ereaf distance™ [ Ch Y1 ;44 Y. The ironic fact is that Gulliver himself s
shor-sighted | and that is why he hides his spectacles * which |
sometimes use (i the weakness of my eyes™ (Ch.IE: 21).

He begins by deseribing their learming which has = flourished inall
iz branches among them " but he is baffled by their manner of writing *
which is wvery peculiar,” for

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

from the right to the lefi |, like the Arabians ; nor from

I



i tor dovn |, Dike the ©hinese : Bub aslint Fom one corner
of the paper to the ather | Uk ladics in England (Ch VI:41).

Ciulliver thew reviews some poculisfiGies in the customs and laws of
Lilliput ; his justification for this s tha they are = directly contrary to
those of | his | own dear country™ ( Ch V1242 ) Informers of erimes
agninst the stane in Lillpat, be explains , are punished severely if found
wntrue . and if the accused proved to be innocent ™ the accuser is
immediately  put to an ignominious death 5 and |, oul of his s or lands
. the innocent person s quadruply recompensensed™ { Ch, V11427,
Moreover | fraud amd  beeach of rust are deemed more heinous crimes
than theft , and most likelv 1o be ponished with death . Rewsard and
punishment | he moralises | i

the two hinges upon whicls all Goverfiment tems |, vet

Feould mever observe this maxim w be put in practice

b any nation excepl thatof Lilliput g Ch X1 :43 ),
In centrast to this o he tells the Lilliputians , * our laws were enforeed
only by penalties wilhoul &ny atlention o reward™ 5 they thinkit™a
prodigious defect of policy™ for their emblem for justice in their courns is

formed with six eves | o bafiore | a5 many behind |, and

o each side one | to signily circumspection | witly

a'bag of gold apen to ber right band . and a sword

shegathed in her lefi | 10 shew she is more disposed

i reward than to panish | Thid § .
Gulliver's sdmiration of Lilliput continues , and he is delighted by their
having * more regard to good morals than to great abilities™ (Ihid ) , and
this = disbehef of a Divine Providence™ having deputics as Emperors or
Monarche [ Ch VI 244 ) * Ingratitude 12 among them a capital erime™ he
says , adding that their “ notions relating to  the duties of parents and
children differ extremely from ours” ( Ibid ) , for they ** never allow that a
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clild is under any oblipation 1o his Father for bepetting him , or to his
mother for brnging hime o the world” (Ibid).Children mre laken
immediately afler birth o nurseries for males, and others for females
each of which are described elaborately (ChoX1: 45 ).

Gulliver ends this review by staling that the * coltagers and
labhourcrs keep their childeen at home —- 10 till and cultrvate the ¢arth |
and “the old and discased among them are supported by hospatals | for
begping is a trade unknown in this empire™ [ Ch, Xi 147 | .

But this glomous utopian world of Lilliput . like the world of
human beings | has s shomcomings and defects | In the middie of this
description. - Gulliver  pavses  to pemind his readers of © the most
scandalous coruption  into which these people are fallen by the
degencrate  nature of man™ { ChoXI - 44 ) . Most apparcnt are the defects
of Lilliputians” politics <

For as to that infamous practice of acquiring great

emplovments 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 of the Emperor now reigning , and grew to the

present height by the gradual increase of pany and faction
{Ch, XI 44 )

Previously | in chapter 111, Gulliver has already described & comic
scene al 1he Cmperor’s |, a diversion of contests between “candidaies for
great employments” in which whoever ™ performs his past 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 1o
the third" ( Ch, I : 23-4 } . But more absurd than these antics and
acrobatics 15 the * party and faction™ system in this Empire : = there have
been  two struggling parties in this empire . under the names of
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Tramecksan  and Slamecksan , from the high and low heels of their shoes
by which they distinguish themselves™ { Ch IV - 32}, Inthis micre
unveric the  two empires of Lilliput and Blefuscu have been ar™ war for
six and thiny years” ; the ideological differences between the two emipires

e | quite seriously | explained by * Rebdresal |, the principal secrciary
of private affar'” to the atfentive Gulliver
Itis allowed oo all lands that the primitive wie af
breaking epes before wi et them was upon the lareer
cnd ; but his present Majesty's grandfather while he was
a by, gomnge to cat anepg == happencd toocut one of s
lingers . Whereopon the Emperor . his father | published an
edict , commanding all his subjects upon great penaliies |
L break the smaller end of theireges { Ch o L 33 ).
This, of course , was resenled by some people and * rebellions
{werejraised on that account ;| wherein one emperor lost his life ,and
another his crown™ [ 1bid 3 The outcome of the cwvil commations
meigated by the monarchs of Blefuscu = 18 comupted”™ 10 have clammed
eleven thousand who preferred to die ™ rather than submit to break their
cges it the smaller end™ { Ch Il 34 ) . Moreover . this ideological
dogmatism has led to -
bany hundred laree volumes have been published upon ths
controversy 5 but the books of the Big-endians have been long
forbidden , and the whole party rendered incapable by law
of holding employments ¢ Ihid .
Gulliver thanks the secretary for enlightening him and begs him to 121l the
Emperor that though he is ready “to defend his person and state againsi
all invaders” it does not become him as “a forcigner , to interfere with

parties" (Ibad).
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Giulliver's abstention from abetting the Emperor's expansionism
and his intercourse with the emissaries of Blefuscu | lead 10 8 conspiracy
to incappeitniz him by blinding his eves . 5o, he Mees 10 Blefusca | an
envay 15 senl fo Blefusew 1o retrieve lum ; the Emperor of Blehuscu
refises 1o detiver fum |, tells hine ghous this | and asks Gulliver 1o~
conhimine i by servece” | Mow Gulliver s come 1o know 1he ways of the
world . especally unscrupulows milers | declines politely for he has
learned * never o put my confidence  in princes or ministers | wherd |
could possibly avoid it - | g0 ] Phumbly begped 1o be excused ™ to his
surprise the Emperor is not displeased | but * | discovered by a certain
accident , that he was very glad of my resolution [ o leave Blefuscu ],
and 50 were most of his ministers™ (Ch . VIIT: 61 1. Ariving bome by
good fortune he docs oot Tind it easy (o express his joy of “ seeing my
beloved country™ where  his heart leaps * within me to see [ the ship’s |

English colours 7§ [bid |

Satire in ¥ Gulliver's Travels®:
Wilson sees that Gulliver’s Teavels  hides much of its satire 50

cleverly thit children still read it a5 a fairy-tale , and adds

I stans oft by making fun of mankind  and

cipecially England and English politics ) ina gquite

pentle way : Gulliver sees in Lilliput a shrunken human

racc , and {15 concerns ~ 50 important to Lilliput — become

shunken accordingly { 202 )
In Lilliput , Gulliver is the victim of ingratitude , peny jealousy , and
calummy { Sams | in Brady ,27);in addition to these vices the dipole
system of political parties : Big-endsans and Small-endians represent

double satire of politics and religion . These two panics siand for the
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Tory and Whig parties | their intemecine strife and dogmatic rivalry are
nol essentially different froam those differences which led to sacrificing
thousands of fighters for refusing to eatan ege  from what they believe
to be the wrong end | These two lmagimary  partics represent |
allegarically , religious differences between Protestants {Small-cndians )
and Catholics { Bip-endians ) . for bBoth believe in Christanity | bt
approach it from different directions

Thus , as Gulliver’s Travels s enjoved by voune people asa

fantasy or a fairy-story , grown-ups read it as a social and political
allegory |, for allegory | according 1o Abrams is

a narrative in which the asents and action . and

sometimes the seiting as well | are contrived not only

to make sense in themselves , but alzo to signify o

second , correlated order of persons | things | concepts.,

orevents (4 ).
S0 , &5 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-cnemy , who became Prime Minister in 1721, and
the comedy  of the acrobatic contests is satire pointed at the flatterers and
office-hunters © of the reizn of George [ Walpole was an excellent master
of political management ; consequently , Swifl lets him ¥ cut a caper™ (
Chaail , Pt 1 s 22 3 higher than any other politician of the day { Lloyd ,
Motes . 258 ). Similarly, Reldresal , principal secretary for private aftairs
( Ch. Il , 23 ), represents Sir George Carteret , Sceretary of State from
1721 1 1724 who punished Swift for his book Drapier’s Letters in
Treland { Lloyd , Motes , 259 ) . Bolzolam s in fact the Earl of
Mottinghgam , one of Swill’s  sdversgrics who helped in preventing
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Swift Trom gaining a bishopric . He was interested in the Mavy and was
First Lord of Admiralty in 1680 [ Liowd | MNokes , 258 _Also, the *
Amticles of Impeachment™ | Ch. VI @ 52-3 |} & a safirc on the
impenchment of Bolingbroke |, Oxford , and Ormende in 1715, far their

supposed treasonable correspondence with Frasee | Llovd | Motes, 260).
Conclusion:

Sinee Swilt wrote Coglhiver's Travels | he s become hest- known
tor o, adored by both young and old people , despite the fact that he did
nol write it 1o entertain people . His indirect satire of persons |, institutions
. and ideas proved more pleasurable and effective than a direct one |, for
b gave enough clues to identify ecach  original person , place , or idea
catirised in his hoak |, The aim of the book is the comaction of human
nature | and the eradication of folly ; the cpitaph he compased for himself
best expresses his goal i ifeand in his seork
Here lies the hody of Jowathan Swilt . Deam of
this Cathedral , where cruel indignation can no longer
fear his hear |, Oo , travellers | and smitate |, of you can |,
this strenwous champion in the cause of libomy
{ Quoted by Llovd | " Introduction™ , X7
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Application of Petei Net Technologies for

Muodelling Communcation Protocols

Abstract:

Communication pecdocol are an important part of data communication
networks, especially those using PlaceTransition nets techniques. The
work concentrates on the application of I'eirt nets and Place’ Transition
nels 10 the representation of computation and communication system, The
liveness and safeness properties of o Peirl nel are often wsed as
correciness critera in communicafion profocols. The work makes clear
the advantages and limits of such methods and proof wechmgques are
proposed that allow a straightforward and mechanical use of the structure
of nets for

Imdex Terms  Petri net Protocol, Communication Protocol Control,
Dustributed Control, Limcar Algcbra
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L. Introduction:

Petn mets have  boon extensively wsed in the past for  modeling
computer svstems. They are a promising tood for deserbing and studying
information  processtne svstems thit are characterized ag [12]  being
concurrent, asynchronous, distributcd [14], parallel, non deterministic,
and ‘or stochastic. As a praphical tool, Petri nets can be uséd as a visunl-
commumication [4,13,15] wd  similar o Bowchans, block diagrams, and
petworks,  In addition wekens ane used in these nets wosimubate the
denanmie dnd concurrenl astovifies of systems As o madbenatical ool i
is possible Woscl upstabe cquations, algebraic equations | [,2.7,9,10,12],
and other mathemalical models govemning the behavior of systems. Both
practitioners and theoreticins can use Petri nets. Thas they provide a
pawerful  medivm of communicaion [1,2,3.5,6,11,03] between them:
practitioners can leamn (rom theoretications how to make their models
more methodical, and theoreticians can leam from practitioners how to
make their models more realistic,

Petri nets are usclul for representing both concurrens apd distributed
systems [5,11,14]. They can be used for modeling static and dynamic
bebavior, and the maodels may  then  be analyzed. Communication
protocals provide an intercsting application domain  for Petri nets, and
nets have been used by a number of authors in the ficld [1.2.6.7, 12].

The are two major approaches [12] used for analyzing Petri nets 1o
prove the properties such as deadlock-freeness, liveness. safeness, and
boundedness., The first approach i= based on the gencration of
“reachabiliy  tree™ and ihe second one 5 based on the ® matrix
representation”. . Both  these approaches have  some advantages and
disadvantages. In the first approach, in some cases, tow similar but
different Petrl nets may yield the same reachability tree and therefore may
lead to ambiguities in the analysis. In the second approach, the matrix-
based one. a Petri net is defined by two matrices, representing the inpat
prnd putput fungtions, respectivedv. In a funber refinément, these two
mairines are combined 10 forma composite matrix, called the “incidence
matrix”, The laller répresentation 14 very comvenient fo camy out the
analysiz of Pein nets.

Place/Transition nets (P/T-nets) have proved adeguate for modeling
small protocols; but the models become too complex when lnrge protocols
such as X 25 are considered [1]. Predicate/transition nets [1], Colored Petri
nets 7], and refation nets [6,10.11,13] have been proposed as solutions to
thiz complexity problem. These high level neds are supposed 1o be “folded”
versions of an equivalent PT— nets, so hope has been entertained that
anafytical techniques derived for P/T- neis should also apply 1o these high
levels nets. This has not proven to be particularly straightforward task. The
lhigh level ncts allow mouch more compact and understandable models of
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protecals (o be produced, but their use can lead to problems when it comes Lo
analyzing the met in order to verify the protocol [1,2,3,6,15]. This is because
the precess of “unfalding * swel o high level net onto its equivalent P/ net
is nof trivial,

There is a broad mange of techniques, which may be used to perfarm
net  analysis. However, ihe two most common ones are enumeralive
techniques and structural  technigues[13,15]. Enumerative techniques
wiually requite the generation of the entine reachability set of the net.
which i then analyzed, 11 the repchabiliy sci is infinite, the Rarp-=Miller
algorithm  [8] provides = finite represemtation with litle loss of
information. There is 8 severe drawback o this approach, In that even
simple Place'Transition nets can have extremely large reachability sets,
and for reasonably complex protocols. Ofien only pantial gencration and
analysis of the reachability sel is possible. Analvsis of some quite [arge
systems has been attempted wsing this method, but this “state explosion =
problemis one, which cannot be completely overcome.

In Place/Transition Peiri nets the real parallelism can be considerable,

which leads to large sets of reachable markings. To analyses P/T-nets, the
method of linear invariants of the marking has been used successfully. It
has beecn possible te show that cedain PYT-nets are bounded or wathouw
deadiocks, These imvariant are of the form [X. © = 0], in which ¢ is the
incidence matrix of the net under consideration.
This waock is organlzed o= follows, Section 2, we introduce the farmalism
of PlaceTransition nets theory in the extent that we apply further, and we
give an example of the performance of 2 protocol consisting of the sender
and receiver system In seclion 3, an important point when complex nets
are.  congidered iz the existence of communication protocol, We
determination of all the minimal suppon invariants of a net. In section 4,
the -analvsis résults are considered. Concluding remarks are finally given
in the last section,

To caleulates the incidence matrix and the vectors of the P- invariant
which are represented  the communication proiccal in figure 2, the
computer programuming is written in the wvisual C'7 programming
language and implemented in Pentivm L computer o prove 1L

2. Bazic Medation and Definitions of Petri Neis:

We give the usual basic notions and notations of the Petri nets theory
that we shall need later,  Further detzils can be found in [7.12.14], and
other notions of interest for protecol studies in [ 1,2,3.6,13,15].

Petri nets [12] are a formal graph model for modeling the flow of
information and comirol in o svstems, especially those ihat exhibit
asynchronous and concurrent properties. & Petri nel contains two tyvpes of
nodes {see fig. 1)
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The circles called iplices) represent conditions and the bars called
(iransitions) represeal evenis A black dod ealled {a lokeni ot aplace
indicates the holding ol the condilions of the place. A pattern of tokens
in a Petri et called (a marking ) represents state of the sysiem. A place
can confain a non-negative mieger number of token, The state of the
system modeled by o Petei oot is given by its marking, i.e. the number of
token ineach of its places. The system evolves by fifng ns ransition,

201 The Dynamic Propecties of 3 PrT-net:

The dynamec propertics of a PT=net are represented by the position
and movement of tokens (indicated by black dots) in the places of the net.
The arrangement of tokens in & Peti pet delines the state of the et and is
called its marking, Every net i provided swith an initial marking M. The
capacity  function kK defines the maximum fumber of 1okens in cach
place, inany permissibly marking of the net, The marking may change as
a result of the firing of a transition by the following firing rules:

1. A teansition is enablead (or able be fired i€ and only if each of B3 mput
places has at least one token )

- &Ny ewabled transition may bechosen to fire.

Wien a transition Drs: ) A token is removed from each of its input

places, and

b A token is deposited in 1oocach of its output plages.

lad ok

Place Transition-neis:
A class of simple, and safe Place M ransition nets is considered:

Definition 1 2
We define a simple and safe Place/Transition net (PT - net, for
short) by quadruple PN = (P, T, F, M), where P and T are finite sets of
places and transitions respectively, such that
PuT?@,and P2 T=0,
Fo AP xT) w {T x P, 15 n fow relation such that
dom (F) weod (Fy=P w 1,
Ml Pr {0 1} isan initial marking:
In order to describe & net strugture, the following representation is
considenzd,
Definition 2. Let Perrinet s N=(P,T;F Myl |p|=n,[T|=m bea
PT-ne.

A pair C = {C", C ) 15 suid to be the incidence matrix of PT—net,
where;

C'= [c*;j]_“ yE=10 e n We further define the backward incidence
matrix, and the forwanl  incidence matrix :
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Vil pe i lif ps 1t
e -—{_..l.'=~|7 camd € =

|— 1 ntherwese — 0 optherwise

Where 1 ={plippth 2 FY (vt ={pliLple F}} iscalleda
set of the mput (respectively output) places of the transition 1. Moreover,
PN will be described cither by the pair N = (N, Ma)or by guadruple
No= (P, T F, My Alse wewrite: Cfi] = (C°[i] . Ci] ) for the i-th row
mazrix T &s well as C'[ij] for the j-th eolummn in the i-th row of matrix C
[resp . C ).

Definition 3 :
A Peirl net {PM) 52 5 —tuple M= (P, T; pre, post; Myl

wherz
e dpn PP - o P b 15 the asct of places
T={lats by, ool ) 05 the acset of transifions , where

PEITT? @ andP? T=0,
-PresP T v (0,1 pis the forward incidence Tunclion
{represented by an arc from place P 1o transition tif pre (P, th > = 1)
- post @ (P o T1 o (0, 1) is the backward incidence function
{represented by an are from transition ©to place p if post (Pte=1},

Mg 15 the ineiaal marking (markings, denoted by M, are mapping of p
on the set of natural sumber M, and M p ) = nis represented by n token
inside the piace p,
where Mglpl=ne X
Definition 4

A transition ¢ & T is enabled in marking M T wpe P, Mip) >
pre(p, th, _

A tmansition 1 ennbled in M can fire yvielding a new marking M- {reached
marking) defined by Mipl= M(p] — pre(p, t} + postip. 1), { It is denoted
by M [E=M ]

A fow matrix C iy associated to every nel C% | € ylos n, wheren=|P |,
andm=|T|

Ciy = postlty, pil + preip; . 4

A sequence of transition a = b, T oo Wb 183 firing sequence fora
marking M, if there exists a sequence of markings Ma, My, ..., M

Suchithat wi, 1<i=<n, M (> M.

[this is denoted by M, (o= M. ) ).

A place P of PN is bounded if this place does nol contain more than
a fixed number b of 1okens for every reachable marking (i.e.)

IbeM, ¥ M e[Mg] M{p) < b).
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This place is safe il b=, PN is bounded {safie) il every place i
hounded ¢sale]
Avectorol ¥ e N isaT-invariant of N iFY.C=0.
Avedtorof X e MisaP-avanant of N iF C.X =0,
Hersafter the P - invariant will beonly considersd. To obtain the |
invariant it is enough 1 ranspose the fow matrix C w0 O

The support of o P-invariant, X i the se0 of places whose
corresponding components i X ane stricily positive. [0 will be denoted by
| X | A suppert is minimal ifT it dose¢ not contain another support of
invamant but iself and empty-set.

The incidence matrix representation plays a central role in the Perri
net theorv: first, because it can mechanized very easilv, and second,
becouse il provides the basis for caleulating invariant, These invariant are
of two kinds: place-invariant and transition-invariant.

Definition 5 Conservativeness
A mrarked Potnionet W= (N, Ma) issard to conservative i

E Mip=constant ¢ M e R { Mp)

fou marked Petri net ks conservative, then the swm of all fokens will

remain o constant in all reachable markings.

Structural onalysis of  Petrl nets focuses on the relationship betweon
the nel structore and its behavior. Net stucture can be studied using
praph  theory  argwments  or through linear algebra based arguements |
using the incidence matrices.

(pre=C,post=C" Yand C= C" - ... Eq (1)
Classical reasoning to prove logical propertics wse invariant on the
befavior of & svatem. the right and left non —negative annular of the
incidence matrix lead 1o two kKinds of structural invariant , (P- and T-
invariant )



Xz 0.X7,C=0 X" M=X". My e EQeD)
(the oken conserviation law ) for Peinvariant,
Yah C.¥=0 43M
Suchthat M'lo=M.ands-Y ... ; Egq.(1)
(evele marking belavior) for T- invarianis .

If a transition tdoes oecur, the marking of the net changes according to
e “ransition riebe™ or firing refe

Mi=Mg+ C.a, — )

Where a; 5 a unil vector with a 1 in the position comesponding 1o
transitlon L [0 can be scon that we mey represent the change in marking
due to the oecurrenee of & series of transition by the fallowing equation:

M= M+ Coa, , where

Ma s the initial marking of the net |

M, is the final marking of the net,

C s the incidence matrix, and

& 5 oo vector whose entries are the number of times each transition
occurred,  The reachability sct of the net with initial marking My can be
written Rs[Ma].



The nel is said 1o be live if forafl My, £ Rs[Mq].

and gll 1 & T, there exists: M, & [Mi] such that 115 enabled

S Communieation Frotoenls:

Coramumeation protogels are another ares where Petr nets can be
used to represent and specify essentizl foatures of asvstem [12] The
. liveness and safeness properties of & Petri nel  sres oficn used as
correctness criteria in communication
Protocals,  The Petn net shown in Ogore 1 s a very simple model of 2
comminigation prolocel between fow processes, The process on the lefi
i5 ready toosend and the process o the right i3 ready (o receive,

Sender [EgEives
A,
1
L T
Peiady i werd Foady 10 racdice
r Ps
{O Py
bt Ter Tull

Penceial
Wi i Acki Smhigr repnmd _la
S S P P E .
& Toiniid 3
1 | t: fapfleEr fafl {] ¥
- —e
- . Py
Ak Ak,
Heceived send
3 -

Fig. | . A simplified model of a communication protocol,
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Our example system consise of o sender and 8 feceiver comminicating
with each of the via twooanidicectional chasnels, tve sender il receiver
have to obey a certam commupmiction protessal We Birst of all sweile down
an implementation of the sender and receiver in o Paseal-like notation.
Sender :

While true do

Begin

Py : Ready to send massage {or prepare masssge ),
Ps : Wait For Acknowledgement 10 receiver vie chanmel
Py ¢ Acknowledoement received of receiver an channgl 2
Py 2 buffer full massape from the sender om channel |,
End,
Receiver ;
While true do
Begin
Py o ready fo receive massage,
P:: massage received via chanmel |
Pe: Acknowledgment sént via channel 2
Py buffer full a Acknowledement from a receive o channel 2
End.

Given this description of our Swstem, we have 1o prove that it will
operate as  intended. Paticularly, this means that peither sender nor
receiver sond a message [ Acknowlodgment via the corresponding
channel before a previous massage / Acknowledpmem has been read by
thé communication partner.

3.1. How can a Place Transition net helps ug to prove that our gystem

i5 correct
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All the abave stiesems describe activities of the senderand recerver,
Activities can be modeled by transitions so with each statement we
associate a transition as follives
Sender :

While true do
Begin
t; & update and send massage to reccive via chinnel |
f;: receive Ackanowledgnient from receiver on chasnel 2.
By s interpret Acknowledgment
End.
iver :
While true do
Begin
1y § receive massaze from sender on channel 1.
1z 2 send acknowledpment 1o send vin chnnnel 2.
Is 7 send ackoowledzment |
End,
Consider the Petd ner of  a senderrecever system shown in figurel.

The incidence matrix C, i given by figure 2.

[ Tl [® | T}.—|'uj T [ [ H [ B M|
N EEE ¢ o o |1 |[or[o]
F (1 A 60 VI L {olol-11]0
0 1 < o o © |1 |0|1r|ofo0
P, { i o -1 i 1 | O | i |
R T A R
T R T 1 1 |0 |1|olo]ea
B |1 © 0 -t o o (o0 |o|v]|t]o
P Ll -1 L] i 1 i} i i 1 L[ _

Figure 2. The incidence matrix of figure 1,
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From the incidence matriy i figere 2, we Tind four invariant shown
as the columm iy, 15, 1y, and ie. Pinvariant can sometimes be ased 1o prove
thatl nets certain properties of imerest . Using i, , we find

WP+ MY+ MIP )= 1, 5.1
similarly using i-
MUPa) + MiPi+ M(P =1 e )
An cquation satisfied for all markings reachable from the initial
marking. We conclude that the number of processes is invariant

Invariant analysiz vields only M= MIPL) = 1,

L the sender and receiver are always ready 1o send massage ™ or
“ready to receive Acknowledgment”, From each of the isvariant i and i
MiPs)= M(P:)=0  when M{P)=1,

MIF) = MP) =0 when M{Fs =1, and

MiP:}= M(Pg)=0  when M{P )= M{P.} =1,

The invanant of iy 15
MU} 4 M{P3) + M(Ps) + M(P;) + M(Pg) = 1 7]

To Find out the P= invariant of iy i3 From cquation {55, swecan find
M{P )+ MIP;) + M(P3) =1

M{P}+ M{Ps)= 1- M(P;) ey
The compensation of equation (8} on equatian (7) vield ;
| =M + M{Ps) + M{P7} + M(Fgl = 1 el D)
-M(F2) + M{Ps)+ M{P;) + M(Pg) =0
M(P2) = M{Ps) + M{P;} + M(Fg) el 1)

It is means that the sender send massage from place Py and pul massage
ta the channcl 1 * ic. buffer of receiver is wait for acknowledgement “or
MiPsh + MiPg) =1, It 15 means that the buffer of channel 2, 15 wait for

acknowledgement.
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Thearem L
Lt B s -, Vhen, Bar each P-isaariant 4 of N and each reachable

mirkenge Moo [ M= ML= My 0.
Prowl,

Lt My Ma 2 | Muand ket 1 & Toosuchthat M| = M:, Then, i
particnlse, M= =My U and 1ol Disince i 1S an invarizng), Therelone
Bfa, i=0 M A ML e = N The canverse of this thoarem
ig only droe i évene inmsition  may fire o leasl once; in particudar, i€ is
true o Biver pacts
4. Vhe reachalality irees

The second approach is based on the pencration of “reachability tree
of Petd Met”, The Peti net properties item will be analyre the
reasbability tree for the smporiant Pein nel properdies including liveness,
boundcdness, conservalivencss, and safeness, lo addinien, the Petr net
propertics routine  will indicate if there was an overflow condition in any
of the places. An overllow oocurs when the number of tokens in a place
would have exceeded she maximom  place capacity il the analysis were
allowed to exceed that linit,

Consider the nat in figure | with the fallowing reachability tree shown
in figure 3:

iy = [F.U&l. [MEREH AN

I
(0, 1,02.1.0,0,1,0)

1

(0,1,0,0,1.0,0,0)

14 L
(0.1,0,0.0,1,0,1)

Is
(0,0.1.0,0,1,0,0)
g
o 1000,0,0, 1,0,0)
I
Figure 3. The reachability tree of figure 1,
(Mip))s Lope P, Me R{FN)
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From the reachability set it s easy to drive that the Plsce ¢ Transition mel

bounded and fact safe, and thot M s a bome state, w8 & R(PN)
Furthermore the PlaceTransition net in fizure 1, 15 live

let C be the incidense matnx ol a net N . Every solution satisfing

1. C=005a Place -invanant of ™, where ) denotes the vector

(00.0,....... 0.

i =(1, 1, 1,0,0,0,0, 0,
b=(0,0,0,1, 1, 1,0, 00,
=], 0 10 Lo, 1, 10, aind

b =0 =0, 0,0, 1L, 00 E, T Thus; &y &y and 1 are onnimal P-invarant
and their minimal support are

|i1|=[P|rP:rP]:'-|I-: -.'F’.q-i"h[’.:!. |i|: IE':.]‘-..'I’_--I‘.-,F'1].urld
lia|={Pa Ps, P7, Pg )

T-invariant can also be usefil in checking that is atl least possible a net
has a certain desicable propeny. for example, nets representing protocals
are often expected alwave 1o be able e retum o the initial marking . this
means fhere muest be 2 T- invariant passing through every live transition
in the net [ 8,12 ].

Consider the T« invariant is C.Y¥,=0 . where C.Y, =0, and €,
Ya=0 forYy={1, 1, 1,0.0,0,0} and ¥Y.= [0, 0,0,1, 1,1} thus ¥,
and Y are minimal T-invarant and thetr minimal supports are | Y] =
[, 4, ) and | Y2 |= {L. s, ). The net is repetitive and consistenl singe
there exists
YeXN + Y=L L L L L 1 = such that C.Y =0

The safe and bound properties are closely related, with the safeness
property being a more specific case of boundedness. A place 13 declared
sale if, for all markings, the number of tokens contained within that place
pever exceeds one. The Petri net itsclf is declared safic if all of the places
in the netaresafe: A place is k-bounded iF, for all possible markings, the
number of tokens in thar place cannaor exceed k. In any case where a place
i5 k-bounded and k = place capaciy, the user musi check the Overflow
section of the properies list o make sore the place is trely k=Bound, i
there was an overflow for that place, it is not irdly k-bound.

Another imporant properly for Petri nel analysis s conservaliveness.
The Petri net is declared strictly conservative if, for all markings, the total
sum of all tokens always remains the same.

Finally, the reachability tree is analyzed for liveness. The Petr net is
declared live T all of the leaves of the net are markings which exist
somewhere previously in the net. Therefore the net is not live if there
exisls o  marking within the reachability tree which has no enabled
transitions. The Petrd net in figure 1, s live,
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4. Analysis:

The ability to analyec. Petri nets is generally considered to b the maost
important -activity. Through the analvsis of a fetn nt, the designer can
gain insight inte the behavior and properties of the modeled system,
There are two major types of analysis that niy be performed on Petrd
nets, The st involves the créastion ol a reachability-tree, and the other
invalves mairix equations. There are tradecfis nvolved with selecting
particular analysis technigue.

Use of matrices to analvze Potri nety has a number of disadvantages
which make an automated solution difficult for o large class of Petr nets.
The matrices do not reflect the actual structure of the Petri net, causing
problems with canceling terms when transitions have  both inputs and
outputs from the same place, There is no sequencing information in the
firing vector, 50 that a sequence of TIT2T3 is the same as TIT3T2 for
example. Finally, solving the marrix equations provides s solution which
is necessary for reachability, but not sufficient, and is known to produce
spurtous solutions (Peterson, 1981 [14])

The reachability tree can elfectively solva the safeness, boundadness,
and  conservation properties. The problems arise when  using  the
reachabifity  tree when  there  exist loops in the tree which cause a
particufar place to be occupied with an infinite number of tokens, wiach
resufts in an infinitely sized tree. An example of such a Petri net i3 shown
in Figure 3.

The Petri net property of conservation s an important property for neis
that model resources, such as a 10 devices. For these svstems, whe
TITiT2re the tokens of the Petri nel represent a system resource, il is
important to be able to show that the number of resources, or tokens,
remains constant.

The liveness property of o Petr nef is aleo an important property (o
consider for nets which model communication protocols, resource
allecwmion, or =afety critical systems. It s imporant to be able to show
that these systems will be able to run continuously without reaching a
deadlock state.

The algorithm used 0 calculate whether or not the Petri net is live also
involves traversing the markings of the reachability tree, 1F any marking
exists in the treg such that no fransitions are enabled from that marking,
then that marking represents a deadiocked state, and the Petri net is
declarcd 1o be not live, Oiherwise it is declared live,

The boundedness property must also be reviewed when there
are places which had an overflow, Any place that 15 tagped as k
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Faunded, where k isalso equal to the maximuom place capacity
muat be observed. IF any of these places had overflows, then the
place is nol actually k-bounded since the number of wkens
contained in those ptaces will exceed k in an actual design. It is
g ta the designer (o determine the whether or not an overflow is
significant for a particular place.

The Petri Tool application atlows for the design of the cssential Petri
nefl companents that are comumncn toall Petni nets, The ool may be ascd
[ design ordinary nets and son-ordinary Petn nets. Modifications and
extensions to Petrnt mets that are nol  currently supported include timed
nets, stochastic pets, predicste’transition nels, colored nets, and other
forms of Petri nets which extend the basic Petri net model

Drdinary Petri nets are nets which only confain arcs with o weight of
ont. The Petn Tool apphcation allows are weizhis ol one or mere, so
both ordinary and non-ordinary nets are suppored, Subclasses of ordinary
Petn nesz inchude state machine, marked graph, free<choice net, extended
free-choice net, and asvmmetnic choice meis. These types of nels are
discussed in detail in [12 ],

There do exist hoits on the sizeand complesiy of the Metn nets tha
can be modeled using the Peiri Tool application. These limitations are
difficult to guamtify, bt a characterization of cerfain types of designs
which might cause difficultics will be made. Obviously, the amount of
memory available o the Petri Tool application will alse be a factor
limiting design complexity,

Since the method used by the Petri Tool application 1o analyze the Petri
eet is the reachability tree method, the analysis should be able to be
applied 1o all types of Petri nets. The disadvantage 10 this method,
however, is that it involves the enumeration of all possible markings in
the tree: For more comples designs, the nuimber nl'pn::.ﬁiblr markings
grows exponentially as more tokens, arcs, transmions, end places are
added o the desien. This 1ype of behavior in formal analyvzis haz been
described as the starc-space explosion effect.

5. Conclusion:

Petri pets have been used fo investigate the presence or absence of
deadlocks in  distributed systems; to wverify and validate complex
communication protocols..

In this work , we have discussed the lincar algebra can be used to
prove properties such as liveness, boundedness, conservativeness, and
safeness. Invariant analysis has been introduced a5 a way dealing with
assertion abowut the net, and it has been shown that it can be employed
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using bath lnear algehoaic ond reschability tree wechniques. However
there i seill guarantee thal it will be passibic woalgebraically prove any
asseriion made on a prefocol modelled by a PlaceTransition net. In fact,
limear alpebrt theory is of Himited hofp when dealing with Petn nets,

There s o preat deal of a work beme conduect  m the theary and
appliction of el nits I appears (hat ciimoancations protacol are- one
o e st promising Goelds of gpplication af net theory
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M source program in visual c++
A Last of computler program and eapeciments of ligure 1.
It This program is test of the equation C.i= 0, of figure 2.
# The matrix of C in figure 2, is find the fhe initial data of this peogram,
and the
K all vectors of 1, 15 the mput data.
Hinelude <iostream b=
Einclude<iomanip.hz
Hinclude<conio.h>
void armay(int a[8][6].int b[8],int c[8] K
word manm )
i petchi);
cout <<"Print the values of the Arst array a:'n";
int af8][6]= [ {-1,0,1.0,0,00{1,-1,000,0,05,.40,1,-1.0,0,0},10,0,0,-1,0,1]
A000,0,0,-1,04,{0,0,0.0,1,-11,{1,0,0,-1,0,0},10,-1.0.0,1.0} },
int bf&], c{8):
inkig:
cout<<" Print the frist matrix of a :"<<endl;
fiert p=0; 1=<8; i++)
{ fori j=0, j=6; j++) cout << sctwi{4 == ali][j];
coin <=<¢ndl;
H
cout <<"Enter the second array or vector b\n™;
for] j=0. ] <8; j++)
cin == b[j]:
for( i=0; i<8; i++)
cout <= setw{4 k=< bfi];
cout <<endl;

petehi )
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array (b}
i
void array (int a|8][6] a0t bfE[int 2[8])
[ intig;
forfing kol ketk+4)
zlk]=0;
for {i=01<05++)
for (j=0<Bg+)
£]i] == bl alillil:
cout=-<"Print the Ainal matrix of 2 "<<endl;
fort j=0; =<6, j+ ) cout << seowld =< zfj];
cout <<endl;
eetehi |
}

e e i B e B B S S B S I N N Y S W N P

i experiment of compuoter program
Print the values of the Mgst array a

Print the frist mairis of a
101000

< 00 00

I -1 00 0

¢-1 0 1

o 1-1 &

oo -1

1 G -1 0 8

o0-1 001 0

Enter the second armay or vector b
[T160000

F1 100000

' = TR S

= =S SO

A

EEmp———m———



Print the fimal matnx of ¢
0 O 0 a0

Press any Ley 1o conmtinue

Emer the second array or vector b
oo o
LU L VI O
Print the final matrix of z
0 ohoo

Press any key 1o continue

I Wl Bt i o o i L

(rint the values of the first amray o
Frio the st matrix of o

4 @1 000

Il OO O D

01«1 00208
00001
o0o0a1-10

coad -

| & 0-1 00

-1 0010

Emter the second arcay or vector b
10101011

918616 11

Prim the final matrix of =

000000

Press any key 1o continue
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Section |
1: The Arabic Particle ™ gad o 7 Discussed by Some Lexicographers

Ever since the Arabic lanzuee took its present shape, Arabic ulterances amd
discourse have been L'tH.E.SIgﬁl’:IT int three components namely, nouns | verbs
and particles. One of the important Arabic paricles is 'q}g:f 4" which i
cepselessly wsed in written Arabic and which has a variety o functions when
used before werk forms of the wo Arabic tensas the past and the LE-EEEI'II v T
start with, here are four lexicographers whe discussed ™ " and its
functions. . . .

1:1 Hans Wehr says ™ Qad is a particle uwsed with following perfect Lo
indicate the termination af an action” , “Sometimes™, he adds, it coresponds
to the English'already™ With following imperfect, it comesponds to
somelimes. at times, may or might ™" _
122 William T. Worabal savs = Oad i=a g;lr’lll.'l'.‘.“
122 gn pli elore a preterite verb { past ense )it denotes ™ already -,
* just mow 7

=0

B0 el 2
Zaid has already ( of just )} arisen or stood up |,
1:2:2 When placed before a present verb |, it denotes rareness.
ep Al ear ik
The liar sometimes | or rarely ) speaks the truth,
1323 OQr expectancy
R i
The zhsent onc is expecied 1o come.
1:2:4: Used wilh pretenite ( past ) or present 10 denme cerainty
E-"E"rurlmimq e
Y s who pur it.
-L-f:n X Lfgﬂip & punsics

Verily he knaws what vour state is .

ey o Hans 0 A& Dietonacy of Modem Woilkén Arabig . 3 sdrtian . MEnsdonalds and Evans,
Losdon FOS0, P 744

“hvanabos, W T Womaha arbiz- Enplish Dictiannry, 4 Ednion Libeasne du Liban, Beirut, no
dale , ', 521



| 3:Louis  Ma'lool Al- Yasou'i, in his Arabic dictionary, Al — Munjid,
deals with ™ gad £ as follows Mty

13:1 7 gad 7 followed By the ™ presont fense ™ denotes expectancy .
e o kil oy 8

e absent gne may come today

1-3:2 : Followed by the “present tense” denotes rarencss
G =pE B 3 A Jiar gargly speaks the truth

133 Followed by a wverh an the “past fense” denotes accomplishment and
fermination .
e (el nld S Successful indeed are the believers.

I-3:4 To make the “past™ very close to the * present ™ if the action has taken
place recently |
ep ujeda. Faid has stood up
o3 Followed by the “present tense”™ may express frequency
oo RSy bl y g S
Strangely. enough, some of the examples given by Ma'loof and Wortabat in
support of © gad’s © functions are the same. Mo explanation can be made by
the writers of this paper,
1-4 Rohi Ba'albaki, in his Al - Mawrid Arabic — Enalish Dictionary, treats the
particle *qad £ as follows ™
;g for certainty  Adsnll o ) ek -
He has already gome o 2
May, might , perhaps | probably | posgibly Lei g eegl8sd Jaatidy.
He may come _pteas 8 Jll g€
Iy e saying, he 15 in conformity with the Arab grammarians who say that
“gad 7 is used :
Ii4:1: to denode rareness if placed before a * present tense ™
|:4:2: to denote centainty of performance and termination of an action,

Tl - Yasou'i LM AL Mumjid B Logla, Wal ad- podab Wal Uliim, 157 adiion, Catholic Press:
Prmerut 1559 S0 611
! Ga'alhaki, Rohi Al- Mawnd Ambic - Gnglish Diciionary, Dar ] m Lsdmalaveen, Bemr 988

I'e5E
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[i3: The [ellowing pomarks  may be mode conceming whal those
[excopraphers sy

2500 Hans Wehr llows the path of the Arsh grammarnians who say tha
* qad B s used 10 express the perfomiance and termination of an action

{ el | oms will s fo express mreness | &l )

[:5:2 William T, Wortabag treats this particle in detail. He adds other
funefions to the ones mentioned above namely, ™ expectancy ” when * gad 27

i5 foliowed by the * present ense and ™ ceraimty ™ when followed by the

" past lense ”

|:5:%: The four lexicographers are in accord as regards the use of ™ gad 27
ta denote

a; already . just

b performance and termination of an action
¢ FArcmess

d: expectancy

e probability and possibiliny

[:5:4 Womabat, however |, adds another use to the abowe saving that
" gad 27 placed before the “past tense” denotes { just now ) & verb structure
close 1o the * Enelish present perfiect ™.

Zaid has just stood up — Oad gima Zaidun 4348

1:5:5; Ma'loof follows the path of Wonabat saying that ™ gad 27 placed
before the past tense helps give the impression that the action took place
in the past but viery close o the present Time, swhich again s very close o the
“ English present perfed ™.

One point attracts the altention namely, the use of "gad 2 followed by
the * pregent tense 7 denating an sction which has not been so far discussed by
any of those lexicographers . Such action which is expressed by this structure
denotes continuity ({ progressive aspect present simple ) and is found in a few
verses of the Holy Qurdn and, strangely enough , in vemacular [ragi Arabic .
This structure will be dealt with in section [,
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Section [

2: Sonie Funciions Performed by § gad ) &

Mumcrous are the times when one sees the particle * qad B when one reads
i i | Raly Qurding, Prophetic iradition, Arabic works of liermore i additon

to mass media materials-nows items, reporis, etc.

Few pompde, 1 s presumesd, stop o think. of this word and i85 funcfions n
additicon to s eflect on the meaming ol a sentence or any part of a wnitlen lext.
Laet us have a ook a1 some of these functions

2:1 The particle ¥ gad 22 helps in ecining verb siuctures which may be
regarded as equivalent 1o some aspects and tenses nol existing in Arabic such
ay  perfective ™ and * progressive ™
240211 When * gad 23* s followed by 4 simple aspect past lense, an Armhbic
structure resulls which  is equivalenl to the English * present perfoct
provided that the action took place in the near past with s effect
extending  to the pregent, according to Greenbaum who save that
the * present perfect ™ 05 used for recent actions when the time is not
mentioned and Tor actions which oceur further back in the past | provided that
the connexion with the present is maintained''’ .
Lt us take two examples from the Holy Qurdn :

e ot llad R g ]
These two verses are rendered into English as follows
a Allah has heard the plea of she who pleads with thee abous her hosband™
b, So indeed a bearer of good news and & wamer has come 1o vou |
2:2 From the wiy the two verses above are rendered into English and through
inversion the following remarks may be made .
2:2:1 English verb structures in the * present perfect " are preferably rendered

into Arabic by using the particle * gad 2™ followed by the verb in the past
1£0sE excepl in questions, negation or in relative clauses .

Mehicenbaunt 5. An Enbiaduction w Enghish Grammar, $th edition, Longman, Londen, [994, 1 51
A, MM The Holy Ouwrdn Chapeer 58, Verse Lo Lahore, Pakoon 1951
Mibd chapler 51, Verse 19

i



2:1:2 The actions in the two verses cupressed by * gad ™ followed by the past
tense verh  fonm denote that thew effect and result contnued after the
terminalion,

Thiz use of the

15

“present perfect T in the rendition s in accord with what
Praninskas sugpests ',

2:2:3: Feverse translation of the verses abgve will be of some beng Gt o
English into Arabic translators  in particular the poordy trained ones who ane
irying Lo find their feer ™,

2:2:4: When and before putting pen 1o paper, an English into Arabic translator

L]

has te decide whelher or not a ™ present perfect V' structure hefshe s
attempting, fatls into the catepory stated in 2.2.1 or in 2.2.2. above .

2:2:5 There are many verses in the Holy Cherlin with verb structures similar to
the twoe wverses abowe and which have been rendered into English in the same
Way .

23 There are, however , a few verses in the Holy Ourdin where the padicle
“gad 22 ™ fs placed before the present verh form - These verses have been
translated erroneously for fear of wviolating the * sanctiy " of the well
established rule sct by early Arab grammarians namety | Arabic has only two
tenses — past and present, thus ignoring the perfective and progressive aspect

Here are some of these verses ;
B I i P T P NP

Indeed We see the turning of thy face 1o heaven ™' ks dana VT

We see the turning of thy face { for peidance ) to the heavens ™

UJ; it 8 Akl s

(33 padih o gpe | Coptgh g all il gl 400 aded S

We know indeed that what they sav grieves thee e e Y ga
We know indeed the grief which their words do cause thee

I Proninskas, Jean . Rapid Review of English Cramiar, 7 edition , Presmice Hall, Enplewoad
ClilTs, Bew Jarsey, L1 A 1WT5 P, 154-

2 ati, Maulena Mabammed. The Holy Quiin — Lahors, Pakistan, 1951

BEali, Abdulla Yosal  The Holy Chirln - 3 edition , Priming Production, Beirut 1965
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e gl e
(103 Julb ) s dabey Ll plyiy pgd plad iy
And indeed We know that they say - ondy moral teaches him
" e o
We know mdeed that they say, = It is.a man that teaches him ~
S b gl 3
(6 e oo 8L day o

He knows indeed your condifion ks Bans L e
Well doth He know what yve are intenl upon. e ke gl 2

2:3:1: None of the above verb structures of “ gad ™+ the present tense form
bas been rendered into English in conformity. with the functions s1ated and
explained by the four lexicopraphers .. They are simply trunslated into the

L]

English * present simple ™ although they do not express o habit, a fact o

I"rl.-qu:nc:u - the functions wsually performed by the English ™ present simple

tense [hen, what do these verb structures express 7 What are their
functions 7

23302 Ieis the conviction of the writers of this paper that the actions of
Coseeing U oand ¥ knowing M oan the Arabic texts above denote progression
i continuity 1 and should be rendered into English continuous ( progressive |
tense which does not exist in the case of these actions and hence they are
rendered into the  present simple

The wernaculnr Iraqi Arabig, however, has been able 1o use ™ qgad + present ™
1w denole progressive aspect present and past tense.. This will be discussed in
a later section of this paper.

2:4: The particle “qad 2% iz also used in coining an Arsbic verb strueture

which has been, for some time, regarded as equivalent 1o 1the perfective aspect
past tense ( past perfect ),

This structere is composed of the Arabic wverb form = kang ™ or 5
derivatives “Runtu, kuntl, Kunna, kunta, Kuntum, kanal, kuntuma and
kontunna, ™ followed by gad B followed by a verb in the past tense .

A



e Runlu gad Batabtu msalotan e T e

Any translator will render thiz inte English as follows ©
1 had written o letter
2:4:1 Usually such a construction dogs not exist alone - s either preceded or
followed jointly or separately by another construction with & verb structure in
the simple aspect past teasc , Hence the example above comes like this

R TN R Bt
I had written a letter before | came to college .
Or ¢ Foad QA OlaR 0y | e Al il ik -
| phoned my brather sesiceday o 1 had phoned him oa week a go

22 Mowadays this structere (2:4)and ( 2:4:1 )15 widely used in newspaper
reports and news items and in works of literature { novels, plays etc ) .

cg Vsl abe L 50 R 45 B T el cad )
Scores of sentences comtaining this structure can be found in the works of
Taha Husscin, Tawfecg Al - Hakim and other contemporary novelists and
playwrights who probably introduced i1 e Ambic [rom French or
English which they leamt when they pumsued their studies in France or
England. They, it is assumed, coined this structure when they realized that
Arabic has no equivalent to the perfective they became acquainted with during
their study abroad
Here 15 how the Arabic sentence above was rendered into English by Hilary
Waymens Lo
* He went with the rest of the family, to join his father | who had besun
his work there alone ™
2:4:3 Another explanation may be made concerning the use of * qad 2" in the
construction denoling an action thal wok place prior to another one, is that it
sounds rather difficult in Arbic to have two verb forms placed one directly
after the other. Hence, the particle * gad 2™ is placed between the two when
they arcused in one sentence: .

Ly lhassoin, Taba: Al-Ayyam, V. [ - Danil BMa'&ed Publshing HBeuse, Coaim, Egypd, 1956, P 177
T wWavinera, Hifan, The Stream of Days — A Swdent ot (ke Azhor, Longmon, Green & Co,
London, 1948 F 128
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Section 111

3: The Particle “ qad £ in Vernacular lragi Arabic

=

Ax mentioned dm 1255 23 and 20320 an Arabie verb structiees composed of
the particle * qad B followed by the presest tense verb fem (s found
in o few verses in the the Holy Qurdn . This structure has been rendered into
Engtish in the simple aspect present tense

The wriber of this paper 15 convaiéed that this structure should be
rendered in the English progressive aspect present tense instead of the simple
aspect present tensc

The vernacular Tragi Arabic will it is hoped, suppart this opinion and
will wrpe researchers o dig into variows  Arabic linguistic areas to fook for
some structures which may work as equivalents to certain English aspects and
lenscs .
31 In ¥Yemacular Iragi Arabic, the construction — gad 2* fallowed by the
presem wverh fomm |, expresses an action that continues during the time of
speaking as one can dedwce from the following :
3151 Here s a dinlogie which ofien takes places between a husband and his
wife m Mosul, Irag.
&) Wife : Enta ash gatteqra 7 = What are you reading 7
b) Hushand | Ana gadagra majalla = | am reading a magazine .
e] Wife | Ash gayye'mal Salem cbenna 7 = What is salem, our son, doing ?
d) Husband - gayyekieb risala, wenti ash gatte’maleen 7= He is writing a

letrer and what are you doing 7

¢) wite : Ana gadakhibir ukhti . = [ am phoning my sister -
3:1:2 From this dialogue, the following remarks are made ;

- In scatepee * b Y one nolices thot the Arebic verb form gadagra is
compused of gad = present tense verb form; and is easily recognized in
Mosul 1o denote continuance { progressive ).

= [n sentence “a " the lefter ™ d 2" 55 often deleted from * gad © whereas
the remaining letter{s) * ga. &7 (..)incorporated into the verb form
“teqra T . This Ambic verb form * qatteqra " also denotes continuance
| progressive aspect |},

In sentence  (d), the same thing happens — the deletion of the letter* d 7 " a7
from the particle * qad 27 and the remaining letter * ga, 37 is incorporated

T



inte the verh form * yektch ™ o form * gayyekteh 7 which again expresses
CORInRUARCE
= In sentence fef, the Arabic verb form “gquadakhdbir ™ wnderwent the same
change as in (b)) with the same result
- Both “gud ™ and g " alter deletng the letter = d i the above diafongus
denote progressive aspect present tenss
3:2: Iragi Christians . o their utterance replace the lener 3™ * g " by the
letter = S <K "
e kavekteb risale A o5 6 = He |s writing a letter.
Raiaqra | #&=[ am reading
And again such constraclions express profressive aspect present tense .
32210 In order 1o produce prosressive aspect past wense the verb ™ 2057 oo
" s with its derivatives are used and placed before the = coied = verh
forms above |
e Salem kan gayyekieh risala, - 0y Wl e
Alijan da vekteb rigala, = 4lo,o 20 e g
323 Inm the dialect of centmal Imwg. the letter = g 3™ s deleted from: the word
“ gad 22" and the remaining letter “d " is incorporated into the verb
“ yakiub o557 to become ¢ i) 2. davekieh ™, a construction widely used
v central Trag 1o dendte progressive aspect present .
g Salem da veXieb risala = Salem is writing a letier |
3:3:1 : The dialosue in 3:8:1 will read as follows ;
Wife : Enta ash dategra. = What are you reading 7
Huskand : Ana daaqra majalla. = [ am reading a magazine .
Wifie : Ash dave mal Salem. ebenna ™ What 13 Salem, our son, daing 7
Husband : Dayekieh risala = He 15 wiriting a leter .
Wife - Anada akhaber ukhti, = | wm phoning my sister .
34 gomg southward and westward i Irag, this structure somewhal
differs; the letter * 2 d " of “ qad 2" ysed in central Irag afier deletion of
“ gad A3 jo ecomvered inio the letics “ =" followed by the letler gk
This when it precedes the wverb form | yekieh 25 ) will become
[ juvektch —5d=) which agamn donotes progressive present .
e.g. Salem javekteb risaka = Salem is wnting a letter .
3:5 One can easily distimguish  between the verh form * yekteb ™ on the one
hand which denotes * timeless ™ present and * gadyeckteb, gayyekieb,

TV



katvekich, davekieh, and javekmeh & on the other hamd all of which denote

contmuanee * progressive

Conclusion

Armb trepsiators end goonemrians are cerainly aware of the wide
pap  between English aspecis and  tenses oo the one hand and Arabic
tepses o the ather .

T bridge or oareow s gap. an English oanto Arabic transiator has
g esplore some sreas where smne Arabic tesses and  wverb structures may
b found e act as coumerpans o some Enghsh ones hedshe is dealing with |

Among the arcas o iy 10 explore or dig into, one can cite the Haly
Lardet, Aribic works of literasurs and even some vernacular lragn Arabic verb
structures and lenses |

This paper dealt with the rendition of the English perfective present and
past into Arabic through coinpge. 10 also dealt with a rilher wnigue verb
structure in Arabic composed of the particle * gad 3" followed by the simple
present, which the writers found to act as counterpart to the Enplish
progressive aspect after digging into vernacular Iragi Arabic .

It is hoped that mare Arabic verbe structures will later be discovered or
coined (0 a0t as counteipans 10 progressive aspect present and past.

One last thing has to be mentioned concerning the verb structures and
aspects deall with in this paper.

The writers have scen no need o deal with functions of * gad =87
discussed in 1:5:3 because thay are well known and nothing new can be added
to thens except whit has been added in this paper -

TY?®



Bibliography

1- Al- Yasouw'l, L. M2 Al Munjid Fil Lugha Wal - Al Adab Wal Uflim,
15" edition, Catholic Press, Beiru, 1956 '

2- Ali, AY, : The Holy Craran, T Ldition, P inting Production Beirut, 1965

I-ah, MM The Holy Corin, Chapter 51 & 58, Veese RIS Laliive
Pakiztan 1051,

4= Ba'albaki, K. Al-Wawnd Ambic Enelish Dctionary, [ar 2 1Sm
Lilmalayeen, Beint 1958

5- Greenbagm 50 An lntsodoction to Enebish Crammar, 87 editon, Longman,
London 1594

6- Hussein, Taha @ Al-Ayvam, VL Dargl Ma’arela Fublishing House Cairn,
Egvpt, 1956

7- Praninskas, |- Rapid Review of English Grammar, 2 edition, Prentice
Hall, Englewood CLEs, MNew Jersey. LLEA [973

- Wayment, H.; The Stream of Days, Longmian Green, London, 1948

9. Wehr, Hans | A Dictonary of Modem Writen Arabic. 3 Edition
Macdonalds and Evans, Londan 1980

10-  Wortabat, W.T.. Worabat = English Dictionary, 4" edition,
Libraire du Liban, Bairut, no date,

The Arabic Particle * god 8™

Some Functions and Uses in Translation
This paper deals with-some of the functions performed by the Arabic particle

“gad 87 when used before seme Arabic verb strectures which contain various
verb forms .

The purpose 15 1o help Arabic into English translators in treafing Arabic
texts which  contain the particle * qud 227 and thus avoiding their ulling imo
error as well as to help English into Arabic translators when attempling
English fexts which contain verb structures and forms that do notexist in
Arabic by means of coinaee with the help of this particle * gad 2" and
throush conversion.

Ancther purpose 5 1o draw the attention of grammarians and scholars
of Arabic 1o a verb structure so far ignored or intentionally put away (rem
consideration probably because it will, when discussed and adopted, violate
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the * wainatity ™ of e well established conviction that Arabic has only theee
skiinple napect tenses, narnely presenl amd past i addition o command |

e pupar denls in some detail, with how the Arabic texts contaming
T U ane rendered o Englssh in thie light of the funetions of this particle
asl henee Arabic ingo English transkators will avaid confusing one fu nction of
This particle willy ihe other

Fogdish o Arabic trapslabors are  often cordronted with texts whech
cotitaim verh structures - and Fopms of wvarions  aspects  Which have ne
cidirdergints i Arabic such as the perfective and progressve . 1115 hioped thil
it study  will help these translators render such texts with accuracy
seipaitically and gyntactically through epinage or by digping into Arabic-
clivsteal, standard and even vemacular |,

™ % 1,4,‘?
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