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ABSTRACT

An @awareness of creative thinking stvles and the
process of creative thinking is essential to understand
the essence  of  creativiny stimulating  approaches.
Qrganizations  focusing  on  innovation need to
stimulate  creativieey of emplovees by training and
providing them an  environment to unleash their
creative potential,

INTRODUCTION

For understanding the nature of creativity and the
creative styles of thinking it is important to be familiar with
the process of creative thinking and approaches to creative
problem solving. This paper endeavors to answer the
question, how far individual, group and organizational
creativity can be stimulated?

De Bono (1992) described creativity as moving
“sideways™ in order to try different concepts and
perceptions.  Couger (1995) defined innovation as the
process by which new ideas are put in to practice. To gain
or retain the competitive advantage in today’s environment,
the businesses must innovate continually. Puccio (1999)
defined creative problem solving as every activity during
which an individual, team or organization attempts to
produce novel solutions to ill-defined problems.

Creativity is apparently associated with the ability to
create something new such as innovative ideas, concepts,
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An environment that was earlier called “turbulent”
(Waldo, 1971) was later described as “chaotic” or even
“crazy” (Peters, 1992). It is also argued that rapid
developments in the field of information and
communications may be limited by the speed of light and
the length of lifecycle (Gilder, 1997).

Evidently the business environment is changing fast.
e managers are increasingly facing challenges of
changes in political, social, economic and technological
E:::;g;g?;?;& o This  changing  scenario  requires
are conceivegd an.es and ways the products and services
remain compe’titif;lg-ned’ produced and marketed. To
decision makers arou::l ttli]: \;Siﬁj‘llem environment, the

need to come up with

EVEr new or i rative |
fnovative ideas apqd solution to their problems.
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The business world is creativity driven i all g
nmnitbsl;uinns. The need In'r understanding the process of
creative thinking ..'II.](] various approaches to  stimulate
creativity at individual as  well as at group  and
oreanizational levels has become paramount concern of
Jecision-making and problem solving. More so, when the
customer astes, demand patterns and preference structure
of customers influence price, quality and technological

advancements.

The organizations, to remain competitive, must
encourage their employees to produce numerous creative
‘deas to develop unique products, services and practical
srocesses. There is also a growing need for managers to
achieve high level of creativity and innovation in making
decisions and problem solving.

THE STYLES OF CREATIVITY:

In practice, different styles of creativity are used. Some
categories of creative thinking are described as follows: -

Pragmatic Creativity: There is a greater demand for
professionals with new ideas than those with pure
knowledge.  Applying  creativity  and  thinking
unconventionally in otherwise complex technological areas,
many companies have grown globally. Integration of the
features of computing, telephony, broadcasting, games and
photography in a cell phone is the best example of
pragmatic problem solving in the field of engineering.

Intellectual Creativity: Rethinking the whole idea of
doing things requires the ability to shift and to apply logic
without being restricted by rigidity. This requires deductive
thinking to begin with the whole and inductive thinking to
proceed step-by-step and eventually pull in thoughts that
relate to the whole. The example of this type of thinking 18
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Wordless Imagery: The ability of absorbing positive
and drawing from “fantasy” world “suppose”
ordless imagery. An example is
having a shower design of rainbow colors. According to
Jack Foster (1997) Albert Finstein rarely thought in words.
Notions came to him in images that only later he tried to
express in words or formulas. Many creative people think

in images instead of words.

wiledoe
I-i!lt"»\xtls;:‘.L

ideas and experiments 1S W

The creative abilities may overlap and some people
can thin.k multi-dimensionally. Albert Speer, Hittler’s
ammunitions minister, although an architect, could think
three-dimensionally, developing a manufacturing concept
step-by-step like a building (Speer, 1969).

A study of cognitive styles (Isaksen et al, 1993)

identi ,
inf(l)];;?iq the way people organized and processed
ation, influenced their use of creative problem

solving .

per‘sg:]i ]styrI; Bassacur et al (1990) suggested that there are

process ”IFJhe ?‘rénces of different stages of problem solving

and 1".';1c:t—ﬁndiner-iem‘tﬂor category prefers problem ﬁndin;;

definitio 8, “Conceptualizer” prefers - problem
noand idea finding: the “Cynfim: pi

8 the “Optimizer” prefers

mplementor™ prefers

gainin a '

S

g CCeptance and action planning stage
S.
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devianion and cgo strength, Further findings about ereative
seople emphasize the extent to which they have self-
Swareness ol ther character to turn weaknesses in to
areneths (Aldner,  1976). Highly  creative  individuals
nossess rich bizarre fantasy and prefer experimentation.

[hey separate source and content of information for
~aluation to solve problems, suspend judgment and spend
pore time inexploration and analysis, score less on
~onformity and are less authoritative.

An organization interested in responding to business
challenges creatively would require to identify the types of
creative abilities of its employees and their preference for
various stages of creative problem solving process to
appropriately assign the tasks needing creative approaches.

CREATIVE PROBLEM SOLVING PROCESS:

Bassadur (1995) developed a simplex method of
creative problem solving process having problem finding,
solution finding and implementation stages with eight
steps. Each step of the creative process involves divergence
and convergence. “Divergence” requires generating of
ideas using the creativity stimulating approaches and
techniques mentioned in this paper. This process is though
simple but needs practice for consistency and good rcsxlll§.
Before moving on to the next step, just one of the ideas 1s
selected from the list. The process of selection is called
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;lracl}ztg;? Definition: A ser.ies of simple statements i
written incorporating the important facts in to thoge
statements. The group then agrees to select one
problem ~ statement for de?a-lled consideration,
Subsequently a problem definition map is produced
asking questions: why the problem? (To broaden
the problem) and what 1 stopping the solution? (To
narrow the problem). Form the initial problem
statement, a series of related problem statements are
developed using the questions and the process
repeated to broaden the map. At the end of the

mapping process, the participants agree to select 2
problem statement. ‘

a2
—

Basadur (1995) illustrated need for correct problem
finding while workiag for Proctor & Gamble. The R&D
?: pri?]izt‘m e 'lryipg to solve the wrong problem i.¢. How
prefer tod(z::{r?en Sf”pefl bar of soap that consumers wmil
found to bcm.g il .]nSh spring?. The real problem W "Sr
connote refy Gies discussion, that: How might on bette

relreshment ip appearance, shape and color in?
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4 Idea finding: The group develops a list of ideas for
solutions (diverging) by thinking of wild or related
ideas  through  blitzing, transforming, reversing,
twisting and other methods ol developing :;n
existing list. From the list the team selects a short
list of about hall a dozen ideas for solution,

5) Evaluate And Scleet The Ideas: Develop a short list
of criteria for evaluation of solutions and scleet the
idea to be the solution for implementation.

0) Plan: The participants list the stages in sequence,
including the information needed (What? How?
When? Where?), and sclect the appropriate stages
by convergence and divergence.

7) Gain Acceptance: Participants list and sclect the
problems the solution will solve, the benefits,
evidence of the solution and the ways to overcome

the objections.
8) Action: It consists of preparing the list of actions

and selecting the relevant ones Lo carry out stages
selected earlier.
The education system and environment may stifle

people’s capacity of creativity and imagination (Divergence
and Convergence) initially. (Parnes and Noelter, 1970)
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Up Side Down Thinking: (o take advantage of ideas
which have not occurred to many people before, [I](_;
method |'cquirtt‘s looking at things up side down or
hackward or as i a mirror. One can train people to think up
side down. First, playfully reverse a problem in your mind
i ¢. instcad of bending down to milk cows, how about
letting the cows walk up a platform so you can milk them
while you are standing? This kind of thinking has many
applications and can improve productivity. However, to be
creative successfully one must also learn to over come
resistance to change, form usual to unusual ways and

perspectives.

Lateral Thinking: Normally one concentrates
systematically on solving a problem and comes up with a
logical solution through analytical or vertical thinking. In
lateral thinking one thinks away, above, below or around a
problem. One doesn’t concentrate on the logical systematic
approach in case of unstructured decisions. Ideas are
generated by indirect thinking of full range of human
concerns. When a likely solution is found, it is subjected by
vertical thinking to all logic. Adward De Bono (1992)
described the elements of lateral thinking and vertical
thinking. Vertical thinking is analytical, systematic, and
logical from one step to another, chooses from ideas and
uses information for meaning. Lateral thinking is
discontinuous, inductive jump to solution, uses information
to trigger new ideas and changes perspective to bring new
ideas. Osborne (1963) categorized creativity techniques In
analytical and association techniques. The analytical
techniques are more suitable for relatively structured
decisions like extension of existing product range. For
example attribute listing is simple and useful fur
developing basic ideas to spin off existing product or range.
The steps include picking up a major attribute from a list,
altering the attribute in many ways By alteration and
combination of various altered attributes a potentially
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this idea, he turned around a failing
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Not describing superficially, but diguing deeper and
critically exploring things with qucslinns: which may
appear to be simple, ridiculous or even outright fthllrd o
first sight. They may often help show  dimensions
previously overlooked. Jack Foster (19906), emphasized
evidence of unnecessarily assumed boundaries. Although
creative thinking challenges assumptions and boundaries to
come up with innovative solutions initially, the creative
ideas and solutions are tested of their feasibility in terms of
budget and time and other constraints at evaluation -

later.

According 10 Basadur et al (2000), the four skills
T?ql“lmd o stimulate creativity during the eight steps of
simplex T - e
o PICX™ process of creatjye problem solving, can be
aescribed as follows. N
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Active divergence s the abihity to creanvely generate a
variety ol options or adeass Active convergence s the
abihity 1o evialuate and chose from many options. Deferral
of judgment s the abihty o separate active divergence
(rom active convargence, Vertical deferral of illilf-'illi.‘nl 15
the ;l|‘||il}' o avord lll'll'nll.‘%l‘inllﬁl.\" |L‘:Ip|l'u}'_;'_1||:__r past steps

or staees ol the process.

[here are paradigm preserving techniques to stimulate
creative ideas generation by a small group of people, like
the brain storming technique (Osborne, 1963). This is based
on rules such as deferral of judgment during divergence,
encouraging active divergence to produce many ideas and
encouraging piggy backing to combine and improve ideas.

Similarly, the brain writing technique encourages
participants to write down ideas. Another technique is the
force ficld analysis, which provides ideas about forces
against a decision and those for the decision. In the Gordon
technique only the group lcader knows the problem, who
explains broad arca of problem and the participants
generate idcas facilitated by the group leader. Another
technique is progressive abstraction, which provides ideas
about possible effects by drawing increasingly on direct
and indirect effects.

The techniques mentioned above use free association
rules or analogies that do not force the participants to
develop many new or paradigm breaking ideas and
participants also piggyback (build on the ideas of others).
The participants tend to follow rather structured approach
(Mc Fedzean, 1998). Some important techniques, which
challenge the existing paradigm, are called *“‘Paradigm
Stretching” or “Paradigm breaking”. The techniques
establish relationship between normally unrelated objects,
ideas or natural, functional, technical analogies and
associations. For new applications in existing products or
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Lindsay and Norman(1977) described the conditions
for stimulating creativity as: -

o Setting time limit for reducing over elaboration and
over evaluation. |

¢ Using a secluded location to avoid distraction. N

e Providing facilities for writing down and displayis
1deas/ options. |

e Stopping when group members are e
to tension breaking activities.

d and resort

[ g
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Rescarch and experience indicates that simplex skills
for innovative thinking can be learned and improved in the
organizations by experiential and practice oriented training
(Basadur, 1994,1995).

The simplex process facilitates an individual, group or
whole organization to discover, think through, clarify and
define complex  ambiguous issues. Training must  go
beyond understanding to achieve acceptance and practice
of divergence and convergence (Bassadur ¢t al, 1982).1t is
also inferred that training, understanding and acceptance
;1pplication and practice of the four skills stimulates the
creative performance in problem solving

STIMULATING CREATIVITY IN ORGANIZATIONS:

According to Stiener (1965), an organization would
stimulate creativity in a number of ways: -
e Recruiting heterogencous, unusual idea persons and

establishing idea units.
e Providing open channels of communications within

and outside sources like suggestions systems.

e Merit based selection and promotion of creative
employees

e [nvesting in research and ideas flexibly

e Giving employees freedom to discuss ideas and
chose the problem to be pursued

e Decentralizing time and resources to absorb risk of
error and taking chances

e Providing autonomy to peruse original or different
objectives

e Allowing secure environment and providing
occasions for generating and evaluating ideas and

options.

Steiner (1965) viewed further that organi'z.aﬁonal
creativity would largely depend on the creative abilities of
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Mc Gregor (1960) expressed the view that the manager
should adopt a style, which is bascd on more accurate

picture of humans.

. Thc-capa-cily to. exercise a relatively high degree of
imagination, ingenuity and creativity in the solution of
organizational problems is widely distributed but rarely
E:i:ﬁxll\ 1:1 the population at large. The creative behavior s
rusTization. gher needs of self-actualization within the
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|\-.-u|1|t' (v s and Scott 1971

Ax disctsned, the opportanty and practice contrbutes
tov impros g creativily . Howeser, certann situations can by
detnimental too creative perlormance For cxample, the
OrpEanZalions havinge  devcloped  strong systems and
pum-mllllt". for  delepated  decrsion makime focus on
cliicieney and leave no room [or practicing new options fos
achiey g better performance. Similarly. semor managers
are assipned the task ol initiating: the new ideas while the
rest of the employees do not get the opportunity for practice
of stmulating ereativity. Inaddition some departments hike
R&D  and markcting arc supposed  to be mnovative.
whereas,  others arc  required 10 do operational  jobs
cxclusively. They arce given little opportunity to contribute
creatively. The employees in these departments develop
attitudes of indifference by socialization into non-creative

ACUIVITICS.

The organizations which support idea generation, idea
reward system. quality incentives and provide opportunitics
for training and practice of creative thinking can benelit
from the large pool of creative potential of all levels of
employees (Cooke  and Slack, 1984). However it is
mentioned that having highly creative individuals and
organizational - creativity is not the only goal of an
organization, Though it is desirable to develop a more
creative  organization  tomeel the challenge of ever
icreasing competition globally.
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*  Organizations can provide opportunitics for training
and practice to stimulate cmployee creativity.,

*  Rewarding (he creative behavior, allnwing risk
taking and experimenting in addition (o providing
open communication and information access IS Most

likely 10 stimulae creative  problem solving
behavior,

* Use of creative o
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EDUCATION/CAREER CONFLICTS
OF THE GENERATIONS

R

Gultwm Iy Khalid P, Shahah, Zaheer Ahbas
aned Syed Bital Aomed Bukhari

(Fneulty NMembers)

ABSTRACT

Creneration sap it folol s the comnunncation Qap
hotween the chld and hes parents. Commumnication 1y
the bases on wineh relaonsiups henween imdividuals,
areant-attons —and - countries develop The most
ceinfteant aread 0f conthet hetween Parenis and Volng
ddults s chotee of carcer The present rescareh s
tocused on the issue of carcer chorce and the strategies
1o facthtate the process were presented througeh focused
cronp methodology. The results indicate that career

counsclors plav sientficamtly important role in joining

appropriate carcer paths

INTRODUCTION

Conllicting Issue of Career Choice

Carcer decisions are long term decisions - determining
decisively the future direction of life. Decisions about
career are to be made after carclul analysis - not simply ol
the most luerative professions, but also with due regard to
the interests— and potential skills of the candidate.
l ll_lin'um;llul}. in Pakistan carcer counscling is not taken
ht'|'|n||_~.|.\'

1 the abilities, skills and interests of a youngster are ol
SUconeern when career decisions for the professional
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Proyy ‘

abvhines: shills and mterests ol the yYoungster ang m N
" ’ 2 ty
facithitate sindance o the type ol higeher degree '
N : . - e A1y
profession maeant tor this particular individual. I

Carcer choree (lor most Pakistani Youngsters) g
o

ather (e fir,
opportamty - that - comes  their way or  throyu

3

matter relued o o mherent capability, bug

l|lu

recommendations or directions provided by their parcents
Counscling mostly received by leenagers here s iy the
Lo parent pressure. The parents try (o [1gure oul Which

host paving profession in their cnvironment and then
coanig their children into it. After all the parcntg
“What is best for their kids (and what can be better th
V¢ greater income?)

dn

So the society as well as the parents basically force the
youth to select a higher paying job or a multi-national is
constdered better (no matter what they make vou do).

Success is usually measured by the amount earmed and
not by the excellence, quality or commitment with which g
Job s done. The monetary criteria may seem  very
appropriate at face value, but then talk about being stuck
with a job (or carcer) that does not match your capabilities
or mterests for a number of years. This may result in
frustration and other adjustment problems and ultimately
the conflict between the child and his parents occurs that

sometimes later becomes a complete disaster.
Study Rationale

In-castern socicties typically Pakistan the conflicting
decisions that L‘nmmtml_\' prevail between parents and
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voung adults are related to chotee of career that s the cause

of dispute m many houscholds

Parents want then child to become a doctor or an
envineer but Ll to understand the Tack of mterest of the
child owards that particular profession. Ihey want therr
con’ daughter o mary the person they have selected for
I her just because that's how they think things should
work. Parents usually made sole decisions cither related
directly or indirectly that influenced their children life such
1 decisions relating from their children marriage /career
choice to buying a new car or shifling their home etc. They
usually don’t involve and care for taking or giving
considerations to there child’s opinion which ultimately
conveys the message to the young ones that there opinions
are not being acknowledged by their parents and thus
hecome a reason for generation of communication gap.
Such actions are the result of the set norms of the society
which at times aggravate the parent-child crisis.

FFirst we are children to our parents. then parents to our
children. then parents to our parents. then children to our
children.” Milton Greenblatt.

Religious Aspects and Career Choice Issues

Muslims arc encouraged to seek knowledge "from the
cradle to the grave" to obtain knowledge. Over the years
many Muslims have used thesc terms glibly, not fully
understanding the responsibility attached to how one
should come by this knowledge.

~In the early days of Islam, there arc records of
llustrious students of religion who traveled far to learn the
Quran and also seck "first hand" accounts and narrations of
Hadith from those who had a direct chain of links to our
beloved Prophet (P.B.U.H). Such was their zeal and love
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that wii
» 3 Hadith-e-Qudsl. Allah says, "] y

10 ;e mentionad 10 :

s B desired to be known so I created t,
jon (roasure. s

e i1 look at the individual's upbringing. The

{ e CCuU> tLMN T L '

! 1d's first school. The mother. 1t's the firg

. nauid alwavs connect them to God. In Islam j
children .. ~med that the Parents should give priority to

”H'-_S:u“ hefore evervthing else so that the
itdren develop within themselves the LOVE of God to
wuch an evtent that it becomes easy to follow and choose
there paths acce rding to the principles guided by religion.

Observant Muslim parents are obliged to ensure that
their children are raised with an understanding of Islam and
live their faith. However. some parents may not recognize
the differences between cultral traditions from the home
country and Islamic practices as taught in the mosque.

Case Study

RAHILA said:- I h

 +4}

A : ve leamnt 10 accept Islam because |
:’nmm;I ..: O\rli::;h;i*;:‘-: a]')bout life. It’s not c.onfusin.‘é-
prof I‘_'m- I ﬁ‘d:b':; a:r:a Sy mlSlﬂk?S .
sself if you r":v‘]i fo r:node] but I found I said 10
TRl IOV respect and believe in Islam
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qrated 1s puide Lines but tor arrogant and stubborn |
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s a batthny debate

Parents have a responsithihity to prionitize thew duties

ehildrens A fundamental right a Muoshim child ha :,l- ,'—'
religious education. Parents have a :Ic.--.'m-‘ ":I
Dildren trom porson and it's disastrous elfects

thaet
1ns p.u'cnls I8

cct therr ¢
lslam fully acknowledges the night of children 1o

thetr carcer bul also restrict them not 1o practice
against Islamic principles and codes.

prot
though
choosde
carecr thatare

depicts one ol the mayor

The above mentioned case
and their children star

al conflict between parents
when child starts showing interest in the careers that arc in
some way do not implicate Islamic tcaching, it usually
s¢ that they arc nol itially given the
there religion in such depth.

pnlcnli

happens  becau
knowledge about

The other rcason of conflict originated when Muslim

arents decide and choose their children’s carcers and
ing thesc are [slamic injunctions although
not indicate that parents should choose

P
spouses. believ
the Quran docs

children’s marriage partnets.
divided into sacred
hese sayings of the

Muslim boy or girl.
as far as

"Knowledge" for a Muslim is not

and secular, and the implication of {
Prophet, in modern terms, is that every
man or woman, should pursuc his or her education
it is possible, bearing in mind the words of Allah in the

Quran.

both men and women are cqually

credited with the capacity for lcarning and understanding
and teaching, and one of the aims of acquiring knowledge
is that of becoming more conscious of Allah. It 1s
considered in Islam that the more a person, male or female,

In Islam therefore,
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Gocial / Cultural Aspects and Career Issues

Pakistani culture remains strongly collective. As a
result. children will often follow parental advice to seek
their approval. It is well established that there are strong
preferences  within the older Asian community for
particular vocational professions — for example, medicine,
law. business studies, accountancy and engineering.

5.Z ARSHAD (A carcer cou ") saic :
nselor) said: sars bac
great number of pare ") said: 10 years back

IT or 'Com arents pushed their children blindly into
ierrie. oULETS Just because it seemed to b the most
.Ucrdtl\‘c ﬁc]d at lh'dl c 1C 1 S

| moment, [
e job eycle of ghis (o r Later on, whenever a slump

. _ s field | :
l& Quite nomg| i, Commd Is observed (which by the way
05¢ forceq Studentg “}B(E)rar
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Trends are being followed by youth in casce of select
of carcer. As it is typical culture that cducation g I;:::
acquired for lhc. sake of getting knowledge but it is us;u] (o
Aequire Prol'cssmnsl that will provide monctary gains and
higher status 1o the individual. )

Case Study

‘Most of the families, that’s all they want: be a doctor,
be a doctor’

‘My dad wants me to be a teacher and my mom wants
me to be a doctor and I want to be a pilot’

“All Asian parents want you to be a doctor

(Pakistani and Bangladeshi girls aged 14-15)

Medicine and engineering, in particular, arc the more
popular profession among other ficlds in Pakistan. Both
these occupations are recognized as having high status
within society, with scope for high earnings -and self-

employment.

The reason behind is that no serious consideration
about career counseling in Pakistan is given and dignity of
labor is not being promoted and communicated. Society is
still status conscious as it was in the past when small ths
with less money were being practiced by the people having
lower status.

generations arc

The conflicts arise because the new ties
1C:

More open and keen enough to explore new opportut!
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Joctor, lawyer, accountant and architect were abaut 1 aned
fyou were @ female, teacher was the first and doctar g
the last chowee I he !!““ll and bad thing for the Cufrent
sencration 1s that there s now an array of carcer options Iy
e US 1ts sard that at the undergraduate level over 70 0,
udents change their major at least once i the Hiret twe
'“._“_.,- Over twenty years ago in the book Fuature Shoc)
Alvin Toffler had written about the rate of chanve in
\merica referring to how fast and changing cverything
was, Compared to then things are changing now at the
speed of light. Additionally the current undergraduate
ation is part of the fast food generation and mnstant
sratification is all they have come to know as the paradigm
So an internship with a doctor or architect and a measure of
personal interest in a particular ficld may not be enough to
clinch that career choice. (Mahjabeen Islam. 2004)

Once vou have dearded, ot yn ot e

,‘.I:r:

popul

Certain things or factors affect students and people
while determining their decision about their carcers. There
can be certain reasons due to which students are inclined
towards some particular options. From the perspective of
the student the choice ought to hinge primarily on mnterest.
From the perspective of parents, especially if both parents
are physicians and the child gets accustomed 1o a particular
lifestyle. it is incumbent on the parents to guide, and not
coerce. “Money can’t buy me love...” goes an old sony and
though true, must be kept in perspective: radical hfestyle
alteration can generate resentment and anger and these m
turn can incinerate those idealistic notions of “I want 10
work in the depths of Africa and help suffering humanity™.
(Mahjabeen Islam. 2004).

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

3
et al., 19987 (Hrabg,,

if \'HI\'i i

W artieles ‘({:‘IJ:;;I’;:H.L. cxamined other factorg ”‘:l'\':

Giroil & Mnh-‘,“‘.;-;ult.'mi“ najors ;m.(l career Ch(li{;c;l

iluene !“U“. -‘IIIL‘IllinII has been _{IH.CCI.C(I loWard the
_\l:hntl““ SO -i.n" 1 college education (l'rc.u!mm, 1995
process ¢ hlm...kl'”:l‘nl'I'L‘h‘t.‘:ll‘t'h (hat has |(|}'_'”"’U‘| the myg,
there 13 ! Hll‘&u"ltnrq mn influencing Alrican /\Incriczm

nstrune cngineering as an - acadep;,

1ONS sue
« Jecistons 10 purst

(‘]]Uit’L‘- Because 0 (IQEII'”l of rcgcurch
his topic, the overarching purposc ol this study
S ’ ) o FAT X
A frican Ameriean males a forum (o expregg
1 therr own words. Drawing on a much
2000), this parllculur Ivestigation
luals who Interact with African
>t‘il_!‘i-~ ‘ . - . )
american  males on an  ongoing basis ,WI_lh valuable
mformaton 10 increase  these students’ Iterests iy
il cdtii - . - .
the findings of this study

Toward this end,
implications  for teachers, school

males |
nuyo! and careet
C\ISIS on |

was (o proy ide

(heir experie
lareer stud) (Moore, =%
ht (o provide mdivic

nces

cneIneering.
provided spectlic
counsclors, and parents.

The choice made by onc person reflects one’s thinking,
association, education and family background, his stresses
and relief. Certain factors affect one decision. Given below
< the list of some obvious factors that play an important
role in this regard:-

(1) That choice in general is developmental 1n nature;

(2) That “choice™ actually consists in a series of

chmgc;. each of which delimits the field of alternatives
I'Cl]lillllll'lg;

3) Th: ; : .
imp(:n-)lm l.m: pereeptions of reality play an increasingly
<HLTOIC m occupational choice as one matures:
b

(4) Thas '
- Occupationa
factors such as v 1

PErsons or roleg W

ch_once s influenced by persoﬂﬂ]
1 8 r " .

o w “10“‘ ¢S, and ability, and also by
ch the individual identifies: and

alues,
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(5) That soctetal structure influences choice throygl
0 Cdllt‘:liil““” system and 'h}' system of stratification I:\]

ing the range ofroccupations which are open 1o (e
indi\iih“‘l' (Sge Ncwlnn, ll).“:: 12;. for a good summare of
(heorics. S€€ Osipow, ‘li)(u\.). It IS our opinion that the
il and structural factors specified under items (4) and
uence not only the occupational area within which 4
carect IS chosen, but 'ulso the age at which the carcer
Jecision 1 made. This paper will report on research
devoted o examining the latter problem-namely, the extent
o which structural factors, particularly parental status,
nfluence the time at which college students decide upon
their carcers. Within these limitations we hypothesize that
students with lower-status parents make decisions
regarding their careers earlier than do students with higher-

status parents. (Osipow, Samuel H. 1968).

th
[

(5) infl

According to different researchers the Critical factors
that influence the decision to attend college includes a
college going expectation and encouragement from key
persons in a student’s life; access to accurate information
about what getting into college and being in Teachers
College Record entail; and school- and- home-based
resources. Particularly relevant are the respective roles that
parents, school personnel, and peers play in reinforcing
students’ beliefs in their abilities not only to gain access 0 -
higher education but also to succeed in college (Attanasl,
1989; Choy, Horn, & Chen, 2000; Hossler, Schmidt, &
Vesper, 1999; King, 1996; McDonough, 1998; Smith.
Beaulieu, & Seraphine, 1995; Terenzini, 1994).

Selecting appropriate career is not only important for a
student but also for her/his parents. It involves the reward
Qf.their overall efforts on their part. In addition to students.
itis also important that parents are briefed on the different
career options available to their children, kept updated on
their children’s academic progress, and reminded of the
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A rescarcher wotes Men, however, penerally
cluetant 10 disclose any mtormation about their I"I:nnihu:.
\nlunlallll_\ or tooclaborate on the much abbreviated
Jescriphions that they oltered when asked directly abou
(heir perspechives on the I'Hl.l.' that parental and other family
relationships have played e shaping their lives thus far
With the exeeption ol those who expressed open hostiliny
oward et parents, men: were also comparatively less
mehned  than women (o dentify any clear association
hetween ther parents” values, beliefs, and behaviors and
(heir own life choiees

Wi i

According to Levinson, most parcents arc (or have)
cstablished autonomous and  emotionally  independent
relationships with their maturing children. In terms of
career development, (Levinson, 19806).

The ratio of parents selecting the career for their
children is more in young adults. Either they fulfill their
desire or they are impressed by their parents. For young
adults the writer says “’Successful completion of this task is
central to the young adults” identity development and lays
the foundation for the completion of the second and third
tasks: cstablishing intimate relationships and choosing a
carcer path. Young adults who maintain very close
cmotional tics with parents are the most affected by the
older gencration’s expectations and hopes when making
relationship and carcer decisions™ (Penick & Jepsen.
1992).

Women's selecting carcer depends on their behaviour
regarding their gender, and the gender-role attitudes that
are allowed by the society. An important line of work has
been to identify factors that predict which women will be
strongly career oriented and which women will not. One
Major predictor of young women's carcer orientation is
their gender-role attitudes; that is, their belicfs about
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also affected b){ the class
. - Different people belonging to various Clas§es
;; different careers. The central anq recurring
I hove discussion is that a lower.somal stratum

-y the number and varle.ty of careers

(0 its occupants. In addition tg ef:ono;mc pressures,
‘ese limitations is simplification o‘Fthe

decision-making process. Since they are not faced with a
variety of careers from which to choose, students of .lowfer
socio-cconomic status, we hypothesize; decide earlier In

their lives on the careers they will pursue.

counseling 18

i i s
iis

op en

one consequence of tl

This greater knowledge, we speculate, is partly derived
from the high schools which middle-class students more
likely attend (which are more college-oriented and place
greater stress on professional education), as well as from
the value orientations of parents and family friends. Since
middle-class - students are more aware of professional
OCcupationg| diclisil)llln']k,, l,l}m these students would  find
that they woylg éarri\fsc {:IISI?F ~ m“!\'% and, consequently.

he opposite may also l;c ;l:lfjl decisions relatively early.
¢, however; that is, precisely

ceause of 1 _
1€ middle-c1-
dle-clasg student’s i Tensed sigareE
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I addition, W€ should consider (as Riesman ¢t al.
1050 have suggested) !Iml parcntal knowledge (inclmlim,:
knm\"t‘llf‘“ of jobs and job markets) becomes fast uuul;uu[
In this respec] at least it is probable that parents do not
exerl great influence on their children’s career selection
1d hold true particularly in the Lower class). This
fact may also explain why parental education has a greater
effect on decision-making than do occupation and income.
parents  with college educations, because  of  their
will tend to give greater latitude to their

(this shot

experience,
children’s search and experimentation.

METHODOLOGY
Focus Group

To understand these issues a discussion forum through
Focus Group on 10th August 2006 at Mohammad Ali

“lllnah University was conducted. The topic of discussion
as Generation Gap due to reasons of Career Selection.
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As cxperts of discussion followmg  people Were
specially mvited:

. Dr. - Akbar: Sociologist (Muhammgg Al
Jinnah University, 1BD).

roo Shehnaz Ahmed:  Educatiomst  (Foyy

College. [BD)
Dr. Hafeez-ur-Rehman: Anthropologist (Quay-

12

'd

c-Azam University, [BD).
4. Dr. Syved Nacem  Bukhar: Islamic Studies

( NUNML, 1BD).
Wasig  Ahmed:  History  &lslamic

5. By
StudiestNUML | [BD).
6. Raja Zulqurain Asghar: Psychologist (Rohzan

NGO, [BD).

About 23 people from Youth'child side and 6 people

from parent’s side participated.

Here 1s some detail of discussion:
Discussion

The dicorees

| 1L[()I’1.su|ss.u_m was based on three issues:
2 D‘_hcuss](m on Marriage Decisions

= ISCUss) i S. o

3 Disey .“_I.U” on Education and Career Decision®

HUSSIOn on Individuyl Acceplance

« .
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(Children’s Point of View

Children rnj-|n'csunte|livu shared his point of view (h:
cpildren have right to sclect his or her education or car ”
hecallse if a child has interest in some particular ficld ‘i I'Llu'
wants to scleet that ficld of carcer parents should SL;ppn::
(hem. He said that parents have right to select education but
iust for hasic education but when after completion of basic

cducation, parcnts must  sct their kids free to sclect

cducation or career.

Another children representative shared her point of
view that. whenever parents pul pressurc on kids about
choosing carccr. Parents usually want to see therr children
15 doctor, engineer or going to some other profession. It is

must also consider kid’s interest because

good but parents
i kid's interest is different from parent’s choice this will
afect the level of achicvement. He or she will become

doctor or engineer but kids will not perform good as they

rform in ficld of their interest. Now a days we have
s in which doctors are changing their ficlds
parent’s selected field.

can pe
some cxample
because of the lack of interest in
Definitely, parents have right o guide their kids but parents

should not force them.

Parent’s Point of View

[nreply Professor Aman Ullah said that kids have right
10 sceleet the career but parents arc much mor¢ cxpcrlun_ccld
and their opinion was as important as kids opinion. But it1s
the responsibility of parents to Sop their kids for selecting
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like modelmg. acting or any other I’l‘nf'.'””'
A
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ble in their society shoy)g . Iy,

quch cared!

values (Carect

S ”“_(. I;.lt;‘l‘l&“z;:m‘ such career can give thep, m hy
«J by Kids, 1 our socicty. He said, ] wil lnn-.
i (hey want to ?‘clgcl such caregy
et the integrity of my family values™ -
will atie + the child's point of view that, yes parcnyg n]l.rt
agreed “-I'l il*r (he child interest. €.g. if kids have Nteres IinI
iside sarents should not force them ¢, Seleg

which
SL"L‘\'I‘ |
hut not respet

support m) Kids

3
o
.,

also col

mechanical side.

Doctor's professton.
Social Point of View

Dr. Hafeez-ur-Rehman from QAU told that usually ,
child's opinion of selecting career 1s based on trends in gy
society e.g. few years back there was so much trend of
Computer Sciences career, most of the child.ren opt that
profession but after having done these studies, most of
them were found unemployed because of lack of job
opportunities in the market, like wise currently most of the
kids like to join telecom industry but I think the situation
will be like computer sciences education. So he concluded
that usually kid’s choice of career is based on trend in the
market. He suggested that, parents should act as carcer
counselor for their kids but they should not force them.

Islamic Point of View

Islamic scholar said that
Proper education, of [slam and

Must guide theiy Kids
mpor

Kids {

parents are supposed to give
! knowledge of word and the
" selecting career by considering

M point of |y :
al & ;
O cam “haram & Haram, Parent must stop the!
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Aicting views on Education/Career Decisions

(ol
S T pe—e—

parent’s View | [Child's View
o rents want to decide ; " After basic studies,
ot the educationand | child wants to select
~reer of ther child. education and career by

[ he parents try to himself/ herself according
7oure out which is the best | to his/her interests, )
;{l;. ‘g profession in their | Itischild fundamental
-nvironment after all the and Islamic right to select a
narents want what is best career according to his’her
i'nf their kids (and what can| lown interest.
he hetter than to have a .~ Youth are far better
greater income?) aware of the emerging

Parents exercise their | |career opportunities as
decisions regarding child compared to their parents.
career because they want By selection of diverse |
their child to be financially | |career according to their
secured. interest the youth can impart
" Parents have a desire dignity of labor in the
1o protect their children society.
from poison and it's Through the selection
idisaslrous effects of those of different professions it
carcer trends which negates|  (will eliminate status .'
Islamic teachings consciousness attached to
A limited professions. |
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Nerher parenis nor young adult could clearly identi,
carcer path as both are in some way g
expericnced andaware toward new opportunities gy
So there should be the role of career counselors (,
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trends.
resolve the conflict properly
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GRID SECURITY POLICY,
ARCHITECTURE,
IMPLEMENTATION
ISSUES AND SOLUTIONS

By
Naveed Hussain " Sajjad Haider "
Nadeem Talib " and Dr. M. AL Ansari '

A\BSTRACT

This paper presents a critical review of the security
Jrchitecture proposed for Grid services [2, 12] and
proposes a Secure architecture for trusted and non-
irusted domains. The Grid architecture has laid the
ation for ambitious goals of creating virtual

found
organizations (VO) by bringing dispersed domains
wovether. The domains out source their computing

pace, database information, archives or

pOWer, storage s
solutions for scientific problems under a coherent,

pervasive and secure mechanism.

KEYWORDS: Grid Computing, GSI, condor, cactus, Job
Scheduling, JVM.
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Grid systems require (he standard sceurity functions
i ¢. Authentication, AcCess control, Integrity and Privacy
[2]. Beside these the Grid systems have 1o coordinate
diverse policies under various operating  systems in
heterogencous environment, lr;mspzlrcnlly and sccurcly.
The virtual organizations envisaged by the evolving Grid
technology standards have to cater for establishing trusl
relationships between hundreds of processes and resources.
To handle such problems the VO security policies has
already been proposed by the Global Grid Forum.
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usage. The Grids wirl’lS T open new dimensions of 115
social activities and ?:0(111 Involve various 001111111111fl|05-
Hence the data seurity will be g serfor applicatlof”
received on a remote machine e Serious issuc when It 7

over the grid and is liabl¢ ©
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(e existmge models donot provide gy
AV satishactog

I\I‘l' ”' .
TRYAL able secunty o the data HERTAE, ; providing
I I tansported

pemold machme where the  local processes und
el e . VR e ey
apcrating system ol remote machine may misysge
o ' O () =

aton 1o the  fundamental question of
’ ]

o &
Ihe

oL 3 ' . . ] Fl ’ 1“"""
for later use ol corrupt the data ete. The sand box mode!
. X model

[13] for Java applications proteets the operating syster
‘ lyr " . . e [~ B . M
A miss behaving process, but we have no provision for
| | ; )
olection vice Versd.

1
l\

Henee it is proposed that the issue of data protection at
emole computer be considered in detail as a research
problem. One solution to the said problem is to provide a
seclre process environment within the address space of a
remote machine. It will be a virtual machine which can
request for both local and remote scrvices but its own assets
are puarded by strict secure protocols.

A related issuc arises on how the code for such virtual
machine will be transported to.a remote machine. For this
use the existing encryption techniques
and message digest. To
alize a scenario of many

purpose  we
supported by digital signaturcs
extend the concept we may visu
virtual machines for the Grid services being created under a
protocol where the intruder can be further guarded by
hiding the virtual machine generation procedure from the
operating system of remote machinc,

Il GENERAL SECURITY THREATS IN
DISTRIBUTED SYSTEMS

policy mus! be

(hreats. I grid
J data against

stem the securtty
owing lour
he services an

In any distributed sy
eXamined against at-least foll
SYstems
ystems we attempt to protect
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L proprant or b Comprier b, 1.'""*’
(O Capturd data e netwaorl i e

I
Fhe unanthorsz e D In.‘I'

ek on
he o I\.'l‘.l"]l.

warelappine
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8. Interruption

\n asset ol (he  system s l't'.‘.ltll_\('tl Ol Ill'l'lllll.
anay anlable o unusable, This I ;|ll.u'l\hnu d\"'ll"l'lllt:
Examples inclice b e ofa prece ol hardwgy . i,
as o hard dhsk, the cuttmg oba communicahion ling, I

disahlinge of the hile management system,

C. Modification
An unauthorized party not only gams access 1oy,

tampers with art-asset. This s an attack on teprty
Examples include changing values in a data e, altering y
program so that 1t performs difterently and modifying le
content of messages bemyg transmitted ma network .

D. Fabrication
An-unauthorized party inserts counterfeit objects mto
;hc s_\'s{cm.. lhls_ IS an attack on authenticity, Examples
u;u lude ‘llllt‘ msertion of spurious messaves in a network or
.lu!t‘h‘illddnmn ol records o a file. The security policy and
N L A TR LY - e " . - . . * '
" ul‘mn proposed by Frank Sicbenlist et al. [1] given
HOW are examined against above f: ' :
sttiistabove four security threats.

11, GRID SECURITYVY _ "
MiReas - URITY POLICY AND SECURITY

In this sec;

; S SeClion, we i ;

sy B L C } ST . . ¥
policy for g; Wl briefly describe the seeurit

(l s l\i\' \
i , *shven by [2] . .
':nd Veakness iy, rxl‘h} [2] and wily examine its strength
Mo g . elerence X | ,
'ESUnot fy))y, trust fy| "¢ 10 the sharing of resourct

OTEanizations, The orid securtty
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Fon three

.li\'hlh't'HiIL‘ 15 ah-u'\n

m

. ”H' l“-'
ecurtty admustrator and aser 1s anthorized o the -

of Si‘f"‘ﬁc resource. When user data IS sent to r:lm:ut
:1:.1;111110 some 1‘05\?1![‘&‘&.‘5 are authonzed to that daty hl'."
here 18 1O mechanism through which we can sav that m,:.
emote machine 1s authorized to use that data or not. The
~usting security policy does not provide any mech "

.dle this 1ssue.

NALIUR

ansm to

/ \

Prodwnd I orosined of g s Paay

LTTS Y I | Lag thid vree

[ Tetapee iy 1y den

-

Pvtaad) ABaeiweoly
Rewede msane

Fig. 1: Computation Grid Security Architecture

According to seventh element of security policy by lan
Foster, a user can delegate subset of his rights 10 process 1o
act on his behalf. User specifies time-limit for this
delegation. Here two issues may rise, that what 1t uset
wants to take back his delegated rights before the 3:-‘-}1“-“’
upon time or he wants tohc.\'lcnd the timc-li:pil of the
delegation? The existing security policy and architecture do
not address these issues.
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el ted in different domains and intery,
(L

L por their interaction, grid  sceuriy
cach othel - different PI‘OIOCO]S as ShO\\'I] In
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L

Remote Machine

autharized For

User

Figure 2: Two Way Authorization

. the first protocol describes how a user can create 2
{:r (\/ " ?- o Te) P
m\csﬁmb that will act on behalf of the user. The uset
: © Proxy an appropriate set of credentials.

The secong protoco]
PTOXY can request (he
domain, The
process (e

dcﬁ.”cs the way in which a user
Protoco| dllgl:(|)|mlf10n of a resource in a remot
souree allog; ° & resource proxy to creale 1

calion) on remote machine, /1
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Al ;nllllcnlicnlinll hL‘I“L_'L‘“ USEr proxy and resoyree
v has been taken place. The USer operates on resoyreg
oo the aceess control decisions at the domam
L_ resource 1s present.
g (hird |n‘nl“‘~'“| delines how a process ereated mn
Jomain may requestallocation for additiongl
I Lrces in other domains. T]]l.S type of allocation 15 done
rest he user Proxys by allowing a process to have its
via user proxy, request the allocation of resources,

~esociated ;
- following the second protocol.

essentially

The fourth protocol is the way a user can make itsf'c[f
known in a remote domain._lt prescribes how the mapping
hetween the global credentials and' the local ones can be
revistered by the user in a mapping table local to that

domain.

The working of these four protocols is shown in the

following sequence diagram Figure 3.

---------
----------
......
------
------------
-------

> Diagram
Fig. 3: Protocols - Sequence Diagr
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nd the | re"lt}i:.

' > does

This arehit e
L
;mlhomallon ¢

machine.

: ' pOLICY PROPOSED

—— CURITY

V. Z\E“ SE
mentioned 1Ssues we haye

sjons to the existing securiqy
four security threats. )

To cater the above

- - L~ -[el-l
pmnoscd some new €X l
nolilcx' that will handle the

or1d environment does not consist of il

The i .
. .y domains. and the domains trust each Olhe:
only for some agreed operations, not for al| the

operations o1 domain.
Comment: It is foreseen that the popularity o
evolving grid concepts will open new dimensions of
‘o usage. The Grids will soon volve varioys
CO!‘Ilmll‘Ib]iIiCS. social activities and  E-commerce
related applications. Hence the data security woul
be a serious issuc when it is received on a remote
machine over the grid, and is liable to be misused.
So. there should be some solutions for domains that
are not fully trustful.

o There must be two-way authorization for the
resource as well as for the user data.

Comment: When user makes request for the use of
resource user will be authorized for the resource and

resource will be checked for the authorization of th¢
user data.

§)
OrSt?prrgan delegate a subset of his rights to a proces
SAM 10 act on his behalf for limited 1M

period ,
and the deleganon can be Iemlinated of

&
Xtended by the USEr at any time
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o1, GRID SECURITY CHALLENGES

in this section we will explore seeuriy cha
he faced when  developing Grid.
onality has been imcorporated in «
liscussed.

Henges
hen wiya
CCUntY solutiones

may
funct!
willbe e

Group oi'dil‘l‘ut:cm classical organization can be termed
s virtual organization (\"’O). Rules and policics of classical
:“.umli/_ution govern 1ts - members  (participants
SOUICES). VQ access lo - resources  within - classical
oreanizations 18 the primary requirement for the Grid,
Eshl;lhlishmcnt of VO must be provided through binary trust
,.Cm[ionships between (a) the local user and their
oreanization and (b) the VO and the user. Grid Sccurity
J\.-1::chanism copes with these challenges by treating VO as
olicy domain overlay as shown in Figure 4.

ap
| 1211 [Domain I&L
ymain A _ : 1
.1)( 12 |
VO Policy
Overlay
~— i '
Domain [Domain D

Fig. 4. Policy Overlay Pulls All Domain Together.

Different VOs publish their policies (0 'tljfl'd_ 1"“"51
(VO), which oversees the published IJOIICI‘L‘S c;l:;lllrintu
organized way to allow for coordinalcd' rcf;?ur:;gt;lc i
Security policies are XML based and interoper
¢ach other.

3 ig that new
The most challenging secu!ll)" e dynamiCﬂ”)’
Services may be deployed and inst
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vy e hifetime hecause Services hyy, [T
t;”?f“ i . g
frill
hree primary functions must he incory,,,
hret i
 Model 1o encounter such ch?’”cn.,,., 4

td
L

lu”“'—'*”::‘
th (] eIty

o

ons have sigmbicant jnye
C pe organiZations have sigmficant Mvestmen,
| wcurity  mechamsm,  therefy,. '
- ™

ex)sting
C ounty Model must be nteroperable w,p Moy
" I 4 1 2 v EI* LY - Hig
| cchanisms rather than replace that muclmnum

; f re st hr" Elh,(_’ o create new QCI"]

) o4 o vIils

fomamcally without the involvement of g,

Uryt,

admumsteator
As participants mdy lcave or join the trust dom,,

therefore establ hment of trust domains should &

dynami

Tradmonal secunity admpmstration does not meet the ahoye
cterta, Security model should be user-driven.

VIL IMPLEMENTATION OF GRID SECURITY

In this section implementation of gnd  sccunty
architecture will be discussed. Grid security mechanism has
been incorporated in widely used software system known
av Globus Toolki. The GT2 [1] uses Gnd Secunty
Infrastructure (GS1) (2, 7] to provide the security.

X ;:,:?: .::CI‘_]"_“_ 4 common credential format bhased on
— :,lr:‘ff:"-" [‘5 9). f:;u'l_] GSI certificate is issucd h!-'_‘j
usually lfl‘lll—b ITI(;T"' as certificate authority (CA), which i
cetlificate \ a large organization. In order to trust the G5!

¢ presented by 4 service, one has to trust the CA

that 1ssued ¢ :
SHHRe ceruficate, GST contifie. - ant
ficlds of mlormation, »! certificate has four impor

Subject name-
:’Ll(.:‘ nfzmc. Identifies the person
thlic key of the subject. |
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o pdentity of the CA whovissued the certificy
3 l)iuimlsignulurvnl'lhc(-l\' ate.

Transport Layer Security (TLS) baged [10] protocol

cqused 10 prm'ulc authentication and message protection on
lb : l! Al e " .y o] » =

Jata stream. Gateways translate the common GS]

he , -
' wre 10 local site mechanism.

sll'llL‘

GSI certificate allows a user to create a new identity
(icatc) dynamically, without involving a CA, n
another proxy certificate rather than a CA
entifies issuer of a proxy certificate.

(Proxy certt
(his  Way,
Ccniﬁcnlc 1d

proxy certificate and a security service known as
Community Authorization Service (CAS) [11] satisfies
dvnamic establishment of trust domains. Hence proxy
certificate satisfies both the dynamic establishment of trust
25 well as dynamic creation of services. But when there is a
limited trust between multiple parties, proxy certificate
alone is not sufficient. In such case we have to move
owards CAS. By using this service VO can negotiate with
the resource provider regarding his policy. This negotiation

is illustrated in the Figure 5.

Using

A4 Chive by

1 Aathentication

3 Paptess VO« Polioy

P
Aves s obong swath
wsap e Heguest
4 Accupted  Rejected e ——]
And CAS.

Figure 5: Negotiation between User .
Another version of Globus toolkit 18 GT4.
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that ¢

Il““l 7L Iy
applicd ent has been used 1o by

[ osting environn

qecunty:
! “H“ S { “ k ' ' ‘ )
‘l!\l‘l“ ] Wle the case lor clients o that ”“:y‘

v NI AL - . o )
. fynamically what credentials are peed, .
:l L \\l_ll i L ' . o : 1,
| I lish trust with (he scrvice, (/14 ”“l']l‘,;i,
LD ; ' |

cervice seeurity ])nlu,y,_ |
eifies standards for the cxchange seeyy,
’ ,\i n by Sl '

EK'L.K”H
VI ISSUES RAISED IN GT4 IMPLEMENTATION

In this scction some issucs that have not been jp
addressed in the implementation of G'T4 will be presented
along with their proposed solutions.

In case of multiple domains, user from onc domain
authenticates itself to CAS which authorizes him, resource
from other domain. Then user sends usage request 10
resource. Issue is that user does not authenticate [0
resource. This is a scrious sccurity threat because hacker
may use that resource in place of valid user [Sec 7 (CAS)]

Hence authentication of user to resource should b
Ilj‘r(;‘rldcd' Client data is not safe at the remote machin®
‘ollow) ' . SR

Ing solutions have been proposed for this 1ssuc:

A. SECURITY MF ¢ . e
APPROACIH) HANISM (GLOBUS ZONE

In thig
some memory
globys Zone

approach the m
arca for the
will be protect

ankys * »W P \'c
achine owner will rese™”

. : , a5
globus jobs this area known:

Y ¥ ¢ y
¢d from the machine owner
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Ay LS arca maceessible. Only plobug us
“.““ w8 » .y Al e AT 3 ’ * * : K.Cr g ]
e of psing this arca Related issue arjges |]“|H he
y ' Y ! . Y ‘ 2 » ]. 4
machine will come (o know that joly |, o
Ay h. s vl , -y . HES Vs
atted from the vahd globus user. This has alread :"LLH
ind Lov inf as already hee
L byousig public key infrastructure +y been
A AR ’ . clure (I}I\” \’
’ Aces W 1 be ann glnhus Z0NC, - Al

(RS

\loditied globus toolkit will be installed in the globu
e, We can have two options to nstall the globus toolkit

s ared

Globus toolkit may be installed at the time when
olobus zone is created.

Or
\f{odification can be made in globus toolkit that
~ermits the creation of virtual user that will install

e globus toolkit in the globus zone and after
installation completes, virtual user will be removed.

[kit has installed, now the time comes
that globus user create or destroy services dynamically. For

e creation of globus zone NeW operating system will be
developed. Operating system will reserve the memory for

globus jobs.

When globus 100

B. SECURITY MECHANISM (VIRTUAL MACHINE

APPROACH)

zone will not be protected
lobus user 1s not using it.
submitted, first a code
At will create virtual

In this approach, globus
from the host machine when g
Whenever globus job needs to be
will be sent to the host machine th
machine in the globus zone.

n of the virtual machine

Procedure for the generatio
machine. After that an

will be hidden from the host
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envelel ,m\t\;"pt n]n (rom hosl machme. O
ANl
further | O achine is created then thig "
Onct Ih' nd m-kIll}\\’IL'iliw'”w“l “f the clieyy ;udI
machine wil -It‘nt will send ElUlll.:ll ‘]o-l) 0 (he lu,l.d
cyhsequent!y L_“_ i of virtual machine Wl!l be i sty "
ix1.'«‘]="“' tivnq.illtuwhmc makes copy of it even they ;:

Culi
finir-‘r‘u"\i.

as shown' |

if host D
i if host
| pot be m{crprctul by

this irtual m

the host machine. When jqy, !

qchine will release the globug om0

in Figure O

— ]

Host

|

Globus Zone

S
. 12) \cknm.is;!umcm

I ___'.____..-—.____.....—____,_.___,_
{.!'.“‘-[ _

|
Hlﬁuhmlmb

Envelupc/

L =

|
|
|
|

Fig. 6: Virtual Machine Approach
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Inially spreadsheets of MS Excel were yseqy o
entry but later data were tmnmryllmi i Slat:'a:‘%
Package for Social Sciences (SPSS)  for gny l
Morcover, the rescarcher focused mainly on inforeng
<tatistics with the purpose 10 tes the hypotheses, fyy ¢
description of facts found m data, tools of """“ﬂmuz
Jatistics were also used. Some mitial  treatmeny |
wansformation of data in case of three variables viz g
itself (J1). compensation/security (CS) and COMPany werg
environment (CE) was apphied to prepare them fg
application of statistical treatments for further descriptive
and confirmatory analyses. Three hypotheses wer
developed and tested to find as 1o whether they had
answered the research question. One sample 1 test was
performed to analyze difference between mean value of
data set and response of every case for respective set of
vanables.

RESULTS AND DISCUSSION

Inter-item rehiability coefficients (Cronbach's alphas)
for all job attributes (25 items), job attributes categorized
under job itself (9 items), compensation/security (5 items)
and company/work environment (11 items) were 0.874,
().725, 0.840 and 0.763 respectively. These reliability
coefficients were within the acceptable range for further
statistical analyses (Sekaran, 2003).
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AMANCE COMPARISON OF St py
SCAL GOR WITH! VIASSIVELY PARAL
prROCE™ PROCESSOR

By:
rvl..\.“;liplll and Naveed Ahmad

Ny
| .ccturers

ABSTRACT

e scalar processing is a technique Whic),
» multiple [nstructions or more thyy,
parallel in a single clock cycle. Ths
[ in the field of modern p;‘()('(rs.yr;‘;—

Jhe supe

is used 10 exectle
one Instruction in
echnique 18 USEC

(!'g_"\'fl!__f”.

This approach is also known as pipelining and
parallel processing. This paper discusses about the
internal — architectire of super scalar  processor
including processing phases, process of executing
multiple Instructions in parallel. Then in the last the
concept of MPP  processors (massively parallel
processing) technique for real time processing, 15
introduced and compare with super scalar processing
[0 show, which technique is more efficient and reliable
in the field of processor design.

INTRODUCTION:

Let’s of: : _ | .
proccss[ o ?W”h the introduction of super su!l‘«ll'
relaliOnor. .What IS super scalar processor, and what 18 1S

" . [
CPU arc;:'llth Instruction level parallelism A supcrsculﬂf
1 Vo ‘
Instruction T:IUT implements a form of parallelist
- \J’C i i . , - - ‘
compared to S parallelism with in a single prot rhe
uper scalar processor what is MPP-)

C;l”i.‘(

Fy -

L‘SSOI'- c
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L gealar Processmgas a techg

ME DY Whicl w.

) . ‘
:"I aACC yoopee ) AT R
(he ]‘“‘“Wm“" speed of multiple st o by o
jale microprocessor and - MPP- (1140 el o
silag™ | b vl Bl ardiiiame o Yo parale
,,-nucsﬁl”?) 1s purcly Hardwar based puwl,..””,l | !
R desipm

ohoin which we exceente :
;1]11110JL|‘ ¢omultple

han one micropr Mstiuctiony |
asing more than one MICroprocessors runni

W
1! L-H”l-l”llll

N | . lll\‘.

on the same task.

Vassively parallel processor MPP fron 1.

s tha the processoris parallel and massive, The e Ve

e multiple processors (CPUS) within a machine e

| -. ‘ | 2 . ¢ . ‘ )
woal of 'parallel’ is 10 have more than one of (hese
6"“““-“5”"5 workmg. simultancously, on a single problem. A

) lll‘|I|H|||ll|i

muniprm'cssing architecture may use from a few thousands
of processors. Some might contend that a computer system
with 64 or more CPUSs 1s a massively parallel processor. o
(ake advantage of more CPUs i an MPP system means that
the specific problem has to be broken down further into
more parallel groups. However, adding CPUs in an SMP
syslem Increases |w|'lin'|n;uu:c In a more general manner,

SMP stands for symmetric multiprocessing, systems
used as servers to increase the performance capability of
MICTOPrOCesSors.

Historical Back ground:

The first superscalar processor was designed by
Seymour Cray's CDC 6600 in 1965 often mentioned as the
first superscalar design. Later in 1998,the Intel miero
coperation  designed a superscalar processor named as
960CA and the AMD 29000-serics in year 1990,
l’lllcsc microprocessors were the first commercial single-
hip superscalar microprocessors.
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ihe Viassivel) parallel Processor (MPP)

l.
[he massivel parillel processing supercompuy;e,
. i :" .’ . . . '.l._
hutlt by Acrospace for the NASA Space Fhgh {'l-nln-l .
v deliver cnormous computationg| PO I
W
il

WS (it‘.\f}fnt‘ll I
. op B B st YCraomnip T )
hL] Al “”"' ' I uter II(IHI{-(-HIlu.

ost than ot
by usmg thousands ©
(han one or a few highly comp

ean in 1979: it was delivered i May 1o

of the MPP beg _ _ :
cneral use from 1985 until 1991,

[ simple processing clements, Fallyer

h\\\ er c
lex CPUs. The Deve
he Deve |np“h__m

and was m g
parallel ~ processor IS an - cmerging
technology. Many organizations arc examining their future

ter purchasing strategics with

and compu
a great deal of expectation of this

"Massively

computations

\{PP in mind. There 1S
ve. Then what 1s MPP?

technology to arti
Why it is getling so much press? What are the issues
associated with computing on MPP?

Will an MPP replace existing computer?
What is its architecture and how it work?

1.1 Idea of High performance processing:

In this research paper we are discussing (wo major
Issues. First issue is related to data dependency H azards in
super scalar processing and how these can be efficiently
reduced  with the help of MPP (massively mm“;l
';”f’c?ss”’fv” technique. Sccond issue is the most important
e e
parallel processor. processor and also of massives:
:t.llpeffas)caglreA:-gliti:: ‘ctio.n processing Model 10
cture:

A supers i

scalar -
instructionp dur;':::tr'drchxlu!urc executes more than onc
& a sigle pipeline stage by fetching
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Cnstructions and simy |y

T _ _ _ ancously dispatehin,
11:11\‘“”“|”,1| Iunmmun[ units on the I"_ww‘};{lu (jl:!:?'ll, |';wm
( " ids . : d LS LaKe
-»ml]‘h «'\dlll}l)h” Ttl .I““ Slagre pipe Tined SUpCrscal l:_

yeessor andats architecture, '
I‘“

G ra MEM
f © (% MLM
| " " 0 Fx Wi
T 10 £ X W
1 i MEM e
It I ME M Wi
' I+ _ (S MEM vl
IF CEx MEM 'wis
l D CxX  MEM wi
o Lx MEM wiy

Jigl: Simple superscalar pipeline. By fetching and dispatching
(wo istructions ata time, a maximum of two instructions per cycle can

be completed.

(Fig: from www. wikipedia.org and www.prinhell.com/henssy).

This means that a superscalar processing technique,
described in the fig simultaneously fetch two multiple
instructions in parallel (fetch means to pick a specific
program [nstruction from memory), to decode it decides
what the Instruction mecans whether we have to add.
subtract multiply or divide the Instruction, to cxecute it
means to compute the results of the Instructions and if it is
a memory reference instruction for example load word or
storc word it is by pass to data memory otherwisc the resull
Is write back to register file or to the memory.

20 Design of data path to execute multiple
Instructions in parallel:

Before going into data path design to execute multiple
Istructions in parallel, it should be observed first that all
the lechniques  involving, the execution of multiple
"Sluctions in parallel is based on asynchronous clock
"ode, means when the clock signal is one the data passes
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from one end of the circwit to another, rather it work | . )
wwitch to on or off the circunt.

All mmstructions to be used m super scalar design arg
MIPS R2000 Architecture are 32 bis in length. [y,
the MIPS instructions to be supplied to microprocessor (g1,
path of three types These three different instruction formgg
i this architecture are described as

R-Type (Register type  Instructionsi  [-Type
(Immediate tvpe Instructions), and J-Tvpe (Jump r'\p‘.

Instructions)

2.1 R-Type instructions or Kegnter imstnichons are used
for reyaister based ALL operations
i umpln of Instructions are

Add  add Sal, Sa2, Sal (Sal=Sal %y
SU O sub Sal. Sat Sat(Sel =Sl oty
MUL mul Ssi. 842, Sab (Sal-8e2% N
DIV dsv Sal Sat Sal 18al-8a) Sa )
AND and Sl Se2, Sal (Sal-%] & $a1)
OR  or Sal, Sa2, SV iSal=Sa2 a1y

The two operands and the destination of the result are
specified by locations in the register ile

Lets tahe an Frample of the first Addinon Instruction
the instruction adds the valucs of the source operands 11 the
register $52 and $sY and the final result 1s saved in rogler
Ss1 The repister Ssl o1s serving as a destination regier
Nimularly the remaimng instructions are exccuted 17 the
saMme manngr

22 ITyvpe imstructions arc  memory  reforoned
instructions, can be caither Load Store operativf™
Branch (ump) operations, or Immediatc Al

operations.

‘



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

. word:

J.oi
[ w98l (0($s2) (951 =Memory[$s2+ 100)

TR gatement data 15 transferred from memory 1o

orore W ord:

Gw $sl, JSs2)  (Memory[$s2+100]= $s1)

n this statement data 15 transferred from register 10

memory

pe instructions, of Jump instructions, devote all

203 J"' .\
26-bit jump destination field.

of the pon-opcode space to a

Jmp:

J L (Goto L (target address))
[his Instruction means jump 1o a specific label in your

assembly language program

It Sra (Go to register Sra)
This Instruction means jump to a specific location of

register Sra.

The Instruction format Table of cach of these three
Instructions is described as given below:

tw it i Sem Som [
R "o [ w | n [t [stamt] ot |

) L ] | i

¥ oam o wp wn nwg &8

" ’ - -1 ~
: £l Rawpe Instruction format contamns specified field of
truc o

tF
% from www wikipedia org and www prinhell com/henssy!
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t)x

ity

S address

P IJ
'nl ‘|| h 13
i &

Fio2.2: I-type Instruction format contains specificd fiel( o
'Iy\"““" e
Instructions.

(Fig: from www.wikipedia.org and www.prinhell.com/henssy),

B s

B !

FFig2.3: J-type Instruction format contains specified field of
Instructions.

(Fig: from www.wikipedia.org and www.prinhell.com/henssy).

In these three Instructions architecture,

Op = opcode (Basic operation of Instruction)

IS =rl source operands

‘A is destination operands (gets the result of the
Operation)

Shamt: Sh; - : |
viliie: ft amount, shjf left or right by a constant
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Now  WE IMOVE on 1o the eyl

- oF parallel o
LT s O
ultancously exceenting multiple e !
si

rnctiong i paraliel.

Ihe hest major problem faced by
LS [nstructions 1§ 1|.|;11 ol daty depe
;im' o which the I't‘h‘.ull ob next instruction
(he previous in.slmvlmn.

Phere are basically WO types of data depende
dependencies ;md. ;u'nl.:cml dependencics,

Ijue  dependencies  mvolves  read  after write (RAW)
hazards and artificial dependencies involves write after
read hazards (WAR)and write after write hazards(WA W)
hazards.

Hazards prevent next instruction from executing during its
designated clock cycle.

o

S I exeeuting
ndency hazards,
IS (|L‘[1UII(“I]}.’_ on

neies true

3.0 Another Examples of Hazards includes:

Structural - hazards:  Hardware cannot support this
combination of instructions - two instructions need the
same resource.

Data hazards: Instruction depends on result of prior
mstruction still in the pipeline

Control - hazards:  Pipelining of branches & other
mstructions that change the PC.

3.1 Basic Techniques to resolve the hazards.

¢ Common solution is to stall the pipeline until the
hazard is resolved, inserting one or more “bubbles™
n the pipeline
* To do this, hardware or software must detect that a
hazard has occurred.
There

are three situations a data hazard can occur in:
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|‘H}

1) Read after write (RAW) An opergg :
'l ' LTAE AL . 3 "W L
; ‘I. fied and read soon after. Because the first NSHHCL ),
e i.l have finished WrTtng to the operand, the
may not I

puction may e

SCCOn
' ¢ incorrect data
sl

Read After write (RAW)

mstruction J tries 10 read operand before Instruction |

writes 1l

2
o
“

{"'I: add ri,re.r
“p J: £UD r4,rl,.r.

3.1 (b) Write after Read (WAR): Read an operand ang
write soon after to that same operand. Because the write
mav have finished before the read, the read instruction may
im:('n'rcrtly get the new written value.

o Wit After Read (WA
Inst J wites operand before Inst | reads i

CI: suale rd, t i,
o d'.I’ 1 A :1
E: "

il tes, 11,107

3.1 (¢) Write after Write (WAW): Two instructions that
}Vﬂlc to the same operand are performed. The first one
issued may finish second, and therefore leave the operand
with an incorrect data value,

Instr J wites operand befare ety [ writes it

CI: sub ri1,r4, 2
J:oadd ri,X2.13

K: mul re,r1,r7
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1)1

gtructural Hazards
o Structural “hazards occur iy two
instructions need the same resoyreg

o Common methods for climinatine structural haqpq
L L . ; '( S
are:

3.2.

O more

— Duplicate resources
— Pipeline the resource
— Reorder the instructions

Now Lets review a block code ofan
Assembly language program.

2: Py} 51
maoe 3,17
1 WAIT rg, 13 £
add ririd
1+ re, 13— VAR
ble LS re L2

Now from the block of code we see that register 13 is
being first write by moving a value form register r7.In
second statement register r3 is passing a value to register
r8.In this such type of case in a same clock cycle a value is
being stored by register r7 in register r3,before this process
completed in second statement the previous value of 13 is
being loaded into register r8 causes a hazard in the
Program. Known as read after hazard.

In the second statement in Iw and in third statement of
qdd instruction the value of r3 in second statement is loaded
N register 18.befor the step is completed in third statement
1€ Previous value of 13 is being updated by adding a valuc

"I causes a write after read hazard causes a program
YW or Stquence of execution to disturb.
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struction) and in third insn'm'luu

[ register 1318 being simeley,, O

(”]{‘l\'L' I

ot

In (s ) oy

value - T ey

. ! I]L \tlll 3 — .’. L] i 'Ilt’ !II l)l " " , ,v
qddition. ! o g write altel write haz: T progryy,,
1ISES ¢ .

llhd:lll.'d Ce
rds we have several gq,
. l“‘”t

a stalling the pipe I

design
forwarding.

3.2.1 Eliminating hazards:

cral established techniques  for Cithey

. '!lv
There ar¢ S¢ y _ L
ceventing hazards (rom occurring, or working aroun
prey o

them if they do.

Bubbling the Pipeline

2.1(a ,
LA a technique also known s a

Bubbling the pipeline ( .
pipeline break or pipeline stall) 1s a mecthod for

preventing data, structural, and branch hazards from
occurring. As instructions are fetched, control logjc
determines whether a hazard could/will occur. If this s
true, then the control logic inserts NOPs into the pipeline,
Thus, before the next instruction (which would cause the
hazard) is executed, the previous one will have had
sufficient time to complete and prevent the hazard.

Time (clock cycles)

1) T L}
Cycle 1:€ycle 2 iCycle 3ECycIe 4iCycle 5% Cycle 6iGycle 73

0
P
d|-tall
e
-

v Ih.&'tl 3

Fig 3.2.1(a): Bﬁb

bliny the
Instructiong. g the

Pipeline 1o gy '
0 avoid dcpendency hazards n the
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Loy prnhelleom henay lecnned

v 1 () Data Fornwarding

hz‘
\\ '-".:" ‘a““d tom \“\h“}‘. \“l'-‘;\‘ \‘.\“\‘\‘ l\\l\.\\\llh' or &}
3 L1y 1 \ i L1} s
Leptng) datas transterred back to carhiey Ppehine sy :“1
"“ o i . b, ' ‘.I .
tape 1T IS WTITED MO the register (e, 8es

.
»o

L PR N

\“

lus(ructiﬂll Lradd el rdoed o (result ready after BN s

-
_________
_—n—

‘l?‘cl
[ustruction Josub r4 o rloeS  (result needed in EX stage)
|

narards. To support data forwarding, additional hardware is
required. Muluplexers to allow data to be transferred back.

This cither elimmnates or reduces the penalty of RAW

-

e la A by
-
»
'

A

subh r4.:1:,13

LIRS
4

-

Fig 3.2.1(b): Forwarding to avoid data hazards. (Fig: from
www.prinhell.com henssy/lectures).

All these hazards detecting techniques will slow down
the execution performance of microprocessors. As |
compared to super scalar processing technique massivery -
Parallel processing technique is also an efficient method for

the Processing or execution of multiple Instructions it
Paralle].
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] (}4

ail about massively ..

iss in det
r main 1dea of Resg;

| all,
chniquc. Ou ¢l

Now lcts disct
reh iy,

design €

processing
5 from here.

this paper start

allel proccssing technique.
in the next section we are introducin5 the ideg o
massively processing tcchnique. In this technique cach Sel
of Inslruétions are processcd separately and the probleny, 0‘f
dependencies I [nstructions arc much more remoygg
hecause the Instructions in form of blocks are processeg
separately because the MPP the processor i§ “parallel” anq
“massive’ means multiple processors

“massive.”  The
(CPU) within a machine. For example we have a block of

Instruction.

CI: add r1,r2,rs3
J: sub r4,r1,rs3

As we know that there is data dependency RAW
hazard in it. Instead of executing this same Instruction on
superscalar processor again we execute these two

lnslr-uctions on Massively parallel processor. In this
architecture as we know there are multiple processors with

in the same machine.

4.0  Massively par

Lets review the i
: execution of thes :
with the help of figure, e two Instructions
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Data Bus

— | |
B B 8
| | |
|Memoly|
é

| addr1 r2sr3 subrd r2r3

Fig 4: Representing the block diagram of massively
parallcl processors. Three processors are connected in
series and they communicate with each other through Data
pus a shown above.

(Fig Design with the help of Parallel architectures from
www.Isbu.ac.uk).

As mentioned above that there are two given
Instructions which we want to execute on MPP machine.
The first Instruction is of addition it is assigned to cpul to
execute and second Instruction of subtraction is assigned to
cpu 2 and cpu3 is remained idle. As in the figure it is
mentioned that these three cpus are communicating with
other through a high-speed-data bus.

As it is mentioned above that there are two Instructions
[ and J. Instruction I (first addition) is of addition and
Instruction J (second Instruction) is of subtraction. The
second Instruction J is depending on the result of the first
Instruction 1.

In case of super scalar processing technique the single
*PUIs being assigned to execute the two above mentioned
Instructiong,
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10g

ise of mstruction | in the first clock cycle 4
the result of the first Instructioy >
hile the second instructiop I—“_
he result of the first instruction as input sm.,-:
d clock cycle the result of the SUC()”L]
and assigned it to register r4, "'lli:
ons I and J execute in 2 clock

In the ¢:
proccssnr compulc
register [ in the mean W
waiting for 1
rands. In the secon
is computed

hese two Instructi

OPC
instruction J
means that |
cycles.

In the case of MPP processing design technique the
first (addition) Instruction I is fetched by cpul and secong
(Subtraction) [nstruction J of addition is fetched by cpu2.
The cpu3 is left idle.

le the cpul computes the result of

first instruction and saves this result in the register rl.

Instead of waiting for the second clock cycle in the same
clock period the result in register

time span on in the same
rlin first Instruction 1s being supplied to register rl n
second instruction as Source operand through high speed

struction J is being

data bus. In the same clock cycle the In
executed and the result of this second instruction is

‘assigned to register v4 in the same clock cycle.

In the first clock cyc

of same instructions
que we conclude
hnique 18

By comparing the execution time
on two multiple processor design techni
that performance of MPP processor design tec

more efficient as compared to super scalar processing

he (throughput) execution rate of MPP

technique, because t
n execute

is more as compared to Superscalar because is ca
multiple instructions in less time frame as compared 10

superscalar and we are saving a lot of processing 1mMe

;ir?s]?r):lscti:)nnsdmk CyClesi' It means that n number ©

MPP processcian ecyiiec'ule in aln}ost n /2 time span in casc ©

hanser b technique and it is 2n times fast¢!
processor.
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Ium'll:ll Architecture and working of massivel
. \ \t- \

L el processor.
p:ll.l“‘ |
i this  seetion We discuss about  the  Tnternal
AP D S | . o
\I't'l"“"'“”'c of MPP processor and also discuss in detail

pout 118 [nstructions processing technique.,
At

Before we discuss about the Internal Architecture and

: A PP . " e
working of MPP oul first step 1s to understand what s
p.“.q”d processing in context of MPP.,

12 [nstruction processing and Elements of IHigh
pcrf()rn-lance prOCCSSlng:

The idea of massively parallel processing is originated
from parallel processing design technique. What is parallel
processing design technique? Let’s discuss in detail about

it.

4.2.1 Parallel computing or parallel processing is the
simultaneous execution of the same task (split up and
specially adapted) on multiple processors in order to obtain
results faster. The idea is based on the fact that the process
of solving a problem usually can be divided into smaller
tasks, which may be carried out simultaneously with some

coordination.

A parallel computing system 1s a computer with more
than one processor for parallel processing. In the past, cach
processor of a multiprocessing system always came 1n 118
own processor packaging, but recently  introduced
mt{llicorc processors contain multiple logical processors 1
asingle package.

arallel computers.

There are many different Linds of s
f interconnection

They are distinguished by the kind ©
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HJN

Wi e S a
ors (known as "processing le‘lllcmq"
Ay '\L'l‘:;:\l“h (l\“‘ : or
between pie
PEs) and memory.
£.2.2 Flynn's taxonomy, is one of the nmsl well knnu-“
tl u'.\mlrnl relates directly to working of multiple Compuygy
15¢ : s ) . P .
vstems working i parallel, and the types of Mpp
svstenn &

architectures are based on this theory.

4.3 Types of MPP Architectures.

There are currently a number of different architecture typeg
in the ficld of MPP. A classtfication of the types of
architectures would help to make discussing the MPPps
caster.  This 1s a grouping of computers into four classes.

The classes are identified by acronyms. They are:
SISD-—Single Instruction stream, Single Data stream.
SIMD-—Single Instruction stream. Multiple Data stream.
MISD—Multiple Instruction stream. Single Data stream.

MIMD—DMultiple  Instruction stream,  Multiple Data

stream.

The most interesting class of MPP machine is the
MIMD class. In this class the machines have multiple
streams of instructions and multiple streams of data. Thus
we can have different processors doing differen things
simultaneously and working on independent daty. In this
class we find, in principle, the most gcnerality, As 2
spectfic example of this class we can use the Intel iPSC/860

Hypercube.
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; lIi 'Il wr or H o U .
44 1ded .ol gh  performance processing  design
lvt.h"ll'“l‘-

i keeping the view of idea of LAN (local area
ncl\\'“"k‘“) where  multiple  workstation  machines are
working in parallel, we assume a hlotf'k diagram of multiple
m;lssi‘“]}’ ‘p:l'l'illld processors working in parallel as an
ample of High performance processing,

[et’s review a Block Diagram of Multiple Massively
cessors working on a specific task.

pl'o
r,’—"’_ f__

Noje ! Node 2 Naj=1 Noaj=4 . NodeS
i) (360 (i
m Igh.r!d!\!n:r; |91nfM-.m)r; | IShl!iMmr_jl |‘§hra!Mu1|-\:rT|

Caman Hohpr=d A=
Al
5

Fig 4.4 (a) : Represents multiple nodes connected in series
to work in parallel (Figure from: www Isbu.ac.uk)

The cluster illustrated in Figure is composed of
multiple tightly coupled nodes.

Fach node consists of one or more CPUs and
assoclated memory.

 Memory is not shared between nodes. Each nodc has
s own recourse memory.

Communication occurs over a common high-speed bus.
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and Disadvantages oy I
. t‘

- .= |ln|!|,‘\' X
4.5 Avdvan S of i‘”"l‘ I""““'N‘\“rh:

"l'l'\‘(\\&i"_‘.’ mn Cilst
( L ) AUOS ! \'“'.'I”L'I I‘ll‘l‘t‘:‘..‘\.lnil‘ ill"u s l.l‘”
) g 'Il”.l!.t. l‘t ' . ! - l‘

qystems permit high avatlabihiy, Al
ble even ifone node stops processin,
Jave the coneept of one databyge
age over shared systems '

r Sh;"l‘ll disk :
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provide for meremental growy,

Some disadvantages that are related to shared disk systemg

are as follows,

synchroniznliml is required. 1f the

» Inter-node L
artitioned well, there may be high

workload is not p
s_mchronizalion overhead.

5 There is operating system or m
overhead of running shared disk software.

cmory requ irement

In contrast to shared disk systems there is another class
of shared memory system in which all the processing units
have directly accessed to a single shared memory between
each of the microprocessors and the feature of shared disk
system is also included in it. These systems are used in
various applications depending upon the requirement of the
various applications.

4.5.1 Shared Memory systems:

. [ Ig[}tly coupled shared memory systems, illustrated n
igure 4.5.1 have the following characteristics:

» Multiple CPUs share memory.

\’.)
l?ach CPU has full access to all shared memor
through a common bus.
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Figd.3.1: Shared Memory systems (figure from, www.Isbu.ac.uk).

Micro architecture of massively parallel

The internal architecture and working of massively
scribed below with the help of figure 4.6

4.6 The
rocessor:
paralle] processor 1S de

F;g 46 Intenal Architecture and components of MPP Processor
(figure from www.en.wikipedia.org)

The architecture of Massively Parallel processor

consists of ' ]
181515 of following major parts,
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1 Array Umb |
Y AT Control 'l

Qraging Memory:

J  Hosl Processol

vy _Unit
v it s (he heart of Massively  Paraq
Jisaiie [28 * 128 arrays of 163y

It consists ol | I
clements. It means that there are 128 processing

clements in rows and 128 !11‘9C0551'18 clements il‘1 COlllll']mS.
iach Processing clement 1S lmplcmf:nlcd. on Large Scale
Silicon Integrated chip. The PE are bit serial processors qu
efficiently pmccssing opcrandS_ of any length. “5' bﬂ_S!c
clock rate or processing speed 18 IQMhz.The combination
of 16.384 processing clements combine togc?lher to produce
a very high processing speed. Each processing clement has
arithmetic and logic units for arithmetic and logical
operations. There are 35 shift registers included in each
processing clement.and 1024 bits of random access
memory implemented with off-the-shelf memory chips.
The processor clements, each containing approximately
250 gates and 1000 transistors, are contained within a
single processor element chip.

The logical address of PE is of 7 bit number. The operating
frequency of the array unit is 10 MHz.

pI'OL‘L‘SSl"I'.

processing

Architecture of a single processing Element.

Eacli processing element in the 128 by 128 square
communicates with its ne i
Aslwc know that cach P
serial processing, (his meai
vary from 6 10 12 |
of result may vary

Ighboring processing eclements.
rocessing element supports bil
IS mceans that input stream of bits may
uts i length, Afier processing the length
from 6 to 30 bits in length., ]
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1311 cerral processing process operands bit by it and
TREUGS operations with out any wasted hardware
RIS

| he mternal architecture ol one processing clement e
W1 below w ith the help of figure,
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4.6.1: Architecture of single processing element. (Figure from [EEE
Research paper Architecture of a Massively parallel processor by Dr.
Kenneth. E. Batcher. Digital Technology Department. USA)

The processing element design consists of full adder,
shift register combination which 1s used for arithmetic

operations. Each of the 16,896 processing elements
in this architecture consists of six one bit registers.

These six registers are named as register A, B, G, GF
and S. These specific registers in one processing clement
are used for several purposes. The Data bus is also used for
routing the data in each processing element.

The random access memory is also used to store the
fesults in temporarily in each processing element. The fuil
afhi(:_; combination logic is also introduced to add the no of
E,:;:)S\f‘] egisters A and P. | ok
ffvi\m 110}5 mlrodqce the separate functionality of each

ST IN processing element.
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neter and the registers A, B oand ¢
2 ar¢

anthmehic operations lm_hlrlu-‘
WO akb i v l{'
[ets take an CXample

1t Jufl ey

and soon.
o add two operands, the bits of ¢

cuister A and sccond operand by in
rands bits arc added in sequence
1SB bit1s proccsscd first in case of register {
result of adding two operands in registers
is p:‘oducml by full adder. Th(': result 0'[' sum produced is
coister B and carry 18 stored in register C. In the
! the scries of addition steps where the
| through the shift registers and

Suppos
operd
l'C:.Il\lCI P.
full adder.
and P. The final

stored m T
case of \Multiplication
partial product is recirculatec
registers A and B.

Floating point operations 18 also supported by this

processing clement.
The G-register is also used as mask bit to control the

sctivity of each processing clements.

The S-register is used to control input and output data
of Array Unit.

'he random access memory stores 1024 bits per each
processing element,
In this particular '
- u:l .p.xrlmll‘u design of massively parallel
ulcxm:ﬁ)ts.-n-:t pml(\) ]ruws, four columns of prm‘t‘b‘f‘i”g
s are packed T s
manufactured chip. nto single VLSI/CMOS  sihicor
4.6.1(a av O
(@) Array Control Unit:

The Arrav ¢

rray Contr ;
memory addresses to ?I]l ~1l bibadeasts gommands nd
Units, 510 all the processing elements in array
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n) Staging Memory:
Stagng Memory s a0 32 megabyte 1)

a1 for buffering Array  Uni (I;il;l.l li .
men! o the PEs themselves had only 4 togyl
pecat! Y ”(}_].l bits per PL), EII‘H| bee

l],n.l(
|

Of
Was usefy)

of 2 megabytes

o e T provide
; et communication bit rate than the 1oy Proce e
e ' ——T . 5507
ypnection (50 megabytes/second versus 5
Wl Gl i :

\hvies 'SL‘L‘OH(I ).

moved between the Staging Memory and 1
U 4 [ \C

28 parallel lines. ¢

e

4.6.1(c) Host Processor:
The Host processor 1s a front processor that loads
programs and data into massively parallel processor.

APPLICATIONS OF MPP:

The MPP was initially developed for high-speed
analysis of satellite images. In early tests, it was able to
extract and saperate different land-use areas on land sat

imagery in 18 seconds.

Some examples of applications that were made of the
MPP are described as follows,

o Signal processing in the field of Radar systems.

o Solving large systems of linear equations.

o Analysis of Satellite Images by using Image
processing software.

5. CONCLUSION:

In the Jast step 1 finally conclude that the performance
of massively parallel processor is more cl'ﬁcicnl' as
Ompared o super scalar processor design technique
tiii:use to execute multiple Instructions in pnml\lcllin ‘I;,::s

Tame and there is no problem of data dependencics.
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1

tify

A5 compared to super scalar processor design technique the
AS

hitecture of VPP 1s more complex but instructjoy,.
arc -

processing model is more reliable and fast as compareq (,

super scalar processing Fiesi an technique. -

MPP is the latest emerging technology and t!le 1ded' of Mpp
is practically implemented In new Intel -Pentmm IV HT ang
in dual core technology where multiple processors are
working simultaneously on the same task.

Increasing multiple processors in a particular machine
is directly proportional to the cost and complexity, 1t means
as you increase the multiple hardware in your machine, the

cost of the system and complexity of the architecture
Increasces.
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