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1- Introduction

Many significant scientific and technological problems require the use
of large amounts of computing time. To solve these problems, the large-
scale parallel computer has been developed. In fact, until ten years age the
major share of this increase in computation speed has been derived from
faster eléctronic components.

The earliest computers were introduced in the 1940 and early 1950 and
used very slow electronic components such as relays and vacum tubes,
The demand for faster machines was appreciated and so with the advance
of technology in the late 1960, integrated circuits (IC) were used in
computer design followed by the large- scale integrated (LS1) circuits,

Thus, any further increase in computation speed can only be obtained
through both increased switching speeds and increased circuit densities.

However, such breakthroughs in the future will be difficult and costly
because circuit densities are fast approaching the limits of opiical
resolution. Even if switching times becomes instantaneous distavces
between components may not become small enough to decrease generation
delays encugh to make a real increase in computation speed.

To handle this problem a new approaches must be considered that
depened on the application of novel designs of a parallel computer
architecture, and which lead 1o increased speeds through the use of

parallelism,

Ty



In the sitwation where many dentical provessing elements are lonnecied
o gether it is hoped that by connecting p processors the speed of the
computer can be increased by approsimately p times that a single
ProOCEssor,

2. Structural Classification of Computer Systems,

Classification of computer systems based on how the machine related
115 instruction siream to the data system stream, (where by stream we mean
a sequence of items) has been observed by Flynn (1). Four types were
observed according to whether the instruction or data strearns are single or
multiple (see figure 1).

Figure 1 (a) shows the single instruction stream single data stream
(SISD) computer which is the well known sequential compuiter,

Figure | (b] is the single incruction stream multiple data stream (SIMD)
computer, which is a vector or array processor in the sense that each
instruction operates on a data vector or array rather than on single operand,

Figure 1 {¢) shows the multiple Instruction stream single data stream, &
tvpe which seems 1o be unrealisue but which Flynn affirms 1o include
specialized sreaming organization (2),
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Figure 1{d} shows the multiple instruction stream multiple data siream
{MIMD) computer, composed of p processors connected rogether 1o
provide a means for cooperating during 8 computation, cach of these
PrOCESS0TS 15 @ complete.

Hockney and Jeshope (3) summanzed the principal wavs of
inroducing parallelism into the architecture of computers as:

-The application of pipelining icachnigques to improve the performance of
arithmyetic or contrel onits,

-The provision of several funecrions, such as logic, additon, and
maltipication, where these functions operate in parallel on different
dara.

-The provision of an amay or vector of procéssing eléments performing the
insmruction simultan eausly, but on different data, where the data is
strored in the processing clements privite memones.

-The provision of several processors, each of them being a complete
compufer.

This also shows by historical discusion thar parallelism has been
applied at several distinet levels which might be classified as:

-Joh level:

-between Jobs,

-between phases of onc Job.
-Prozram level:

-berween parts of a program,

-within the DO loops.

-Insmuction level:

-between phases of instruction execution,

-Arnthmetic and bit Jevel.

-Betwesn elements of vector anthmetic.
~Within arithmetic logic circults.

With the aid of the above discussion and the structural notation of
computers, H. and 1. Formulated a suructural classification of computer
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systems. The main subdivisions wre shown in figure (2), stone (4),

3- The main parallel computer classes:

3-1 Pipline computers

piplining is a relatively old idea, having received considerable attention,
in the early 1960, It 15 based on subdividing the Jobs into simpler tasks,
each of which is assigned 10 a separate working unit, A simplified pipeline
computer consist of p pipelinig segments, each of which executes a pani of
the progessing and the results appears at the end of the last segment,

In a pipeline computer there are distinct pipeline processing capabilitics
a5, between the processor and the input lowtput (110 units,

within the processor the instruction processing canbe decomposed into
the instruction preparation (IP)} and the execution (E), which can be
executed in parallel. As instruction processing Consist of instruction fetch
(IF}, instruction decode (ID) can be subdivided into four subprocessors,
shown schematically in Figure (3). The pipeline execution for five
instructions, among the four segments of instruction processing, is
illustrated as a space time diagram in figure (4).

! ST TS i

single nmiutiple
instruction unit instructicon unit
single pipelined rrulfcompuiter
i PERi e or rmidkbtiple imutfiprocesscr|
exacuticon sececution
Linits LRt
s=nal Earallsl
unlcomiputers Nl ornsLter

Figure (2) Structural classification
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'

IF, ID, OF, E pipeline

Figure (4) space/ time diagram
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Similarly the floating- poimt operations can be subdivided into eight
segments, as shown in figure (5). Forming a pipeline which speeds up the
CpEration.

A pipwline is said to be full when every working unit 1s processing
defferent daga; this is maximum speed- up. When the pipeline is nor full,
then the speed- up is reduced.

To find out whether the pipeline is efficient or not, the following
calculation is used. Suppose that all the subprocesses are designed to
complete in time t. and 5 is the time 10 complete a process, then the time
required for an n pipeline instruction process will be (n-1) x 45, If it s the
fime to complete one instruction in a serial computer, then speed- up is
iehived while processing n instuctions, if

n-DXts>nXt o = > (5-1) {1t-1)

which implies that the pipeline can be viilized if the series of PToCess is

long relative to the number of segmenis in the pipeline Computer.

3-2 S5IMD Computers

A SIMD Computer consist of P 1dentical processing units, arranged in
array form. All the Processing units are controlled by a global conmrol unit.
The main components of $IMD COmpuULer system are:

| coefiicient
» ot || eponent | alignment [»] nomalze
substact i

Quiput *—ﬂr:r;umume#— mufipy je  oda

Figure (5) segment for floating- point operstiong
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- a number p of processing elements (FE).

- a2 number m of local memory banks (LMEB)

- N INIEFPIOCESSOr COTnmunication netw ork (ICN).
- local on 1off control unit (LEV),

- a global control unit (GCU).

- 2 main memory bank (MNB).

Two simplififies SIMD computers are shown in figure {6).

In figure (6) 2 there are ide ntical numbers of processors and memories.
The alignment network is used for communication berween PEs and
between LMs. In figure (6] D there are uneven numbers of processors arsd
memaries, the alignment nerwork can be used for communicanon beiween
PEs and LMs.

In an SIMD computer the PES do not generlle their own instructions,
but they all receive the saMme sEquence of instruction from the GCU. The

arithmane
GO MME HGCUE " MME
_ H— o
= Fo = g 1 Fo “Jé uma B0
get—— " gl o 0
PE, = - L DO, o = || L
N :I:: M2 : %
|
" ¥ C pL
e 5 PLs [ G e
. 3| €] <]

Figure {6 SIMD Computers
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Vector instructions are exccuted directly by the PEs, The local on 1 off
comtrol unit 15 used 1o permit processors to ignore certin instructions
ransmited by the GCU or 1o hibit the operation of some ProCessers,

3-3 MIMD Computers

The multiple instruction multiple data (MIMD) COMPUter system is an
afternative design of greate promise to produce a high speed computer,
because it is well- known that the amay and pipeline computers architecmure
will not reach the performance goals that scientists would like to achive
and use by the next generation of machines.

The MIMD computer is composed of a number of processors, each of
which is a separate computer. The processors are connected together,
usually by & communication switch to provide & means for Cooperations
during computation the processors many share common main memory and
input 1 output (1/0) equipment, and a unit incorporating a higher lovel of
control may be used to control the mans for of data 1o assign tasks for
different processors.

In general the class of MIMD systems there is a wide range of
cooperation between the processors. However Hayes (5) has
distinquished the two main ¢lasses.

Indirectlu coupled systems are those where the integration is achived by
aommunication between 1/0 systems. In this way programs and data can
be shared berween processors. Main memory is not shared,

Figure (7) shows an example of this system, where two processors of
the [BM 5/360, 5/370 series are indirectly coupled.

Directly coupled systems are those in which a high degree of
cooporation between several processors are achieved, whore the
processors communicate through a main shared memory and controlled by
single operating system.

A switching network or bus system is provided for connecting the
processors o the shared memory,
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channel adapter

Pracessor memary 18] 11O
2 Z channel bus

Figure (7) Indirected couple system of two 5/360, §/370 computers.

Generally, the cooperation between processors and other functional
units depened heavily upon the interconnection network and organization
used in the computer system.

4- Structure of Parallel Algorithms

For the design of sequential algorithms computational complexity must
be balanced against strorage. An efficient parallel algorithm requires that
special care should be taken to balanced the requirements of the algorrm to
the ability of a camputer system satisfy these require ments,

Consider o segment of an algorithm, consisting of five smaller
segments 51, P, P2, 52, see figure (8). Of these segments the P1, P2
and P3 are independent and so they can be executed in parallel.
Transforming this algorithm 1o aparallel one we have an algorithm like the
one shown in Figure (%), where after the execution of step §1, three paths
are created and executed; after the termination of these three parallel paths,
the step 52 is executed. Even in this simple algorithm there are some
important issues o take into consideration, while the algorithm is
implemented,

First, a number of paths should be generated, and no matier how many
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processors are assigned (o the job, each path should be executed by only
one processor, locking out’ all the others,

Second, data defined in S1 and used in P l. PZ and P3 shouls be
available o all processors data defined in S1, P1, P2, and P3 should be
made available 1o the processor executing the §2.

Thired, ell the parallel paths should be terminated before the exccution
of the step 52.

In summary, there are three factors which have o recpive special
consideration in parallel atgorithms.

-The creation and termination of multiple processes.
-The interprocessor communication,
- The tasks synchronization and mutnal exclusion,

S

P1
!
P2
:
P3

r

S2

Figure (8):
sequental algorithm

TEY



f : b
Pl 2 P3
T ¥ ¥

S2

Figure (%9):
Parallel algorithm

5- Parallel algorithm

Research in paralle] computation indicates that ofen the technigues used
in serial algorithims cannot be directly applied to parallel computers. There
are cascs where officent serial algorithms do not lead the efficient parallel
algorithms, because of the structure of computer itself, Evans (2).

It has been seen that the interaction or communication between the
processes introduces a considrable overhead. These interaction points
divide up the algorithms into anumber of stages with the processors
coramunicating at the begining and the end of each stage. The speed of
eiach siage, due to the overheads is unprediciable, and the necessity of
coordinanon between the processes is more than obligatory.

Parallel processing system can be classified according 1o the
coordination of operations eccuring simutuioneausly at aparticular level.
There are two major classes.

The first 15 parallel computers which reliy upon hardware for
coordination, including SIMD, and pipeline sysiems, where the
processors connol be used 10 run non- identical computations and =o they
have to remain idle when not requirred the non- identica computations, and
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$0 they have to remain idle when not requirred the non- identical
compulations should be exccuted sequentinlly. A perfect parailel
al gorithms for such computers consist of a stream of identical or vector
computations.

The second class is parallel computation, relving upon softwave
functions for coordination, which includes MIMD systems, where the
processors can  be used to run different computations, with the system
providing parallelism berween sections of program and the unit of
parallemism consisting of many instructions. A perfect parrallel algorithm
for such computers consist of concurrent procosses that many operate
simultaneously on different processors for solving a given processors for
salving a given problem.

6- Conclusion

Parallelism can be introduced into computers in a number of ways and
at several levels within the processing operations, These include pipeling,
drray Of vector processing, parallel processing of data and multiple
processors, softwave algorithm are being reformulaed 10 exploit more
fully the potential of parallel computers, so parallel processing its uses in
all levels of the processing operation,
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In my o heart love had not been made wise
T trace love's fainr beginnings in mankind,
To know even hate s but a mask of loves.
Tosee a good in evil, and a hope
In ii- sucess; to sympathize, be prowd
O their half- reasons, faint aspirings, dim
Strugples for truth,..
All this I krnew not, and | failed.
[V, 4226-39)'

In the preface to the first edition of Paracelsus (1835), Browning says
that he reversed the usual method of drama.

nstead of having recowrse to an external machinery of incidents
to create and evolve the Crisls | desire to produce, | have ventured
to display somewhat minuwtely the mood irself in its rise and
progress.. 1o be generally discenible in its effects alone, ..

! have endeavored to write a poem, not a dreant.

Hence the poem contatins not action though each section relates 1o a
period in the life paracelsus, but not so much his life as the history of his
mental conflict. The mind exploration reflects different facets of his soul.

Like the Victorians, Browning had faith in progress. He caught the idea
of continuity from the Darwinian theory of evolution which he applied o
spiritual and intellectual worlds rather than the material one,

Behind the mask of Paracelsus, the Renoissance physician and alchmist
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(1493-1541), one can discern the direct glance of the young Roben
Browing himself. The restless sparit and the mystery of infinity were pan
of the detail which always delighted him in sixteenth century Renaissance,

Paracelsus reflects Browning's soul being passionately idealist.
Inspired in part by the aspining spirit of Shelley’s Godwinian dream of
human perfectibility in pare by his own bueyant temperament and
unshakabel faith in God, he is filled with a pussion for the absolute. He in
vain anempis "To contemplate undazzled someone truth™ (1.564) tll his
mind "Dazzled by shapes that filled its length with light. {1, 1424

He moves with “new- hearted force™ in “strunge and wntried paths”
Wishing 1o elevate himself “far above the gorgeous spectacle”. With this
“true fire” and "wolfish hunger after knowledge,’ he hopes to discover
truth mysteriously covered in the "invinsible air”. He goes in this "perilous
Journey" with a spirit "so majestically” defying all abstacles beliving that it
is "an authentic mission” 1o discover secret truths which yearn for birth”
(I.563).

Paracelsus is intellectually a prowd man “but shrank/ From aught which
marked me out a part From men.” (1, 494- 95) This is what mokes his
fraend, Michel, say:

Man showuld be mble: you are very proud:
And God. dethrored, has doleful plagues for such!
{1, 712-13)

But Paracelsus wants himself 10 be “a star to men forever” and

If can serve mankind
T is ix well, but there our intercourse must end
I never will be served by those | serve.
{1, 621-23)

He is disillusioned to find all those whe surround him stagaant. Yet he
proceeds making his life a "vast unbroken chain of thought” and "a
working sea” which parts him from the "happy strip of land",

As a true Renaissance, a sort of Faust- figure, Paracelsus exclusively
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devotes himsell’ with "resolute soul” to the pursuit of knowledge., secks it
joyfully leaving love out of his scheme of life, "My heart no muer, but my
words and ways/ More true o it (1,15-6). On the account of this error, he
is brought to the verge of ruin despite the splendid endowment and
magnificent aspirition of his genius.

Love and knowledge are constamly contrasted throughout the poem.
The ambitions of Paracelsus and the poet, Aprile, represent the quest of
these ideals. Loving and knowing in the poem have & pregaant sense. It
gocs beyond the abstract view that intellect withowt affections is a vain
guidein life,

What is said in Paracelsus of men at large is obviously the case with
artists. Paracelsus is the victim of his own ambition to atain truth, The
artist’s struggle for expression is a strife w anain the ideal. It elevates him
to be 2 symbolic figure of humanity, as he digs in his soul seekin E erernity
of humanity, Both man and anist lock for a higher step of Progress,

It is the wuth which is very difficult in Browning's view and requires
infinite patience to conquer obstacels when be pursued an idea to its depth
of meaning. Hence, in a letter to Ruskin, Browning wrote, "poetry is the
problem of putting the infinite into te finite"5, Elsewhere Browning sees
the poet as a man who is chosen by God 1o receive his “great comission, 6
i sacred duty o speak the truth, the imprisoned splendor.’ (1,745),

Paracelsus i5 a man who is endowed with infinite aspiration and
towering ambition of genius who cannot reconcile the demand of the spirit,
This 15 typical of Browning who believes in the inexhaustihle capabilities
of the soul which has its roots in the romantic tradition which he inherited.

As for Aprile with his "mighty aim” and "full desire” to portary love in
the loftiest vein of romantic idealism, he cannot rest content with any finite
manifestation of beauty. This is because he desires 1o grasp the whole sum
and the absolute essence of it

Aprile begins with sculprure, the most imitative of arts, closest to earth
o which 15 of two dimensions, more imimative, less material 1o poetry
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which is more spiritual, He is ready 10 "throw down the pencil as the
chisel”, To perfect all, he rises o music, the most corporeal of arts which
is the symbol of infinite “as aluminous haze links star to star”. Aprile
sirives to embrace the whole universe of finite beauty through meditation
of all arts, passing beyond this to mystic intercommunion with the perfect
Love of God.

Hhave gore through

The loveliest of life; create for me

ff not for men, or take me to thysell

Eternal, Infinite Love!

(11, 1327-30)

He echoes Shelley's "Alastor,” the spirit of solitude. a sclf- centered
man whose love is a selfish one. Aprile does not care for others, but for
himself only, For this, the love which is typified in the arist may be
isolated from the true meaning of Love, so the kind of love which
Paracelsus needs can be poorly leamed from Aprile.

Of all passions, none reaches out towards the infinte a3 love, Browning
here is like Plato who believes that love symbolizes the thirst for the
infinite which is the primary need of humanity. Hence, there 15 something
mystic and transcendental in the power of love. Both Paracelsus and
Aprile are idealists and their fall is because of their thirst for the Absclute.
The fall of April is 2 warning to Paracelsus who at the end says T was a
fool” and all was "perpetual barrenness,”.

Trust me who am one of you!

All ruins, glorious ence, but fonely now.

It makes my heart sick lo behold you crouch
Beside your desolate fame: the arches dim,

Afar resplendent temple, all your own?
tongue of mine
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Shanidded ne'er reveal how Blank
Their dwelling ix
(V,5634-45)
Browning in his final canto does not give the romantic or platonic, but
Christian representation of love. Aprile learns at the end as he tells
Paracelsus that he should not have rejected the imperfect means, but rather
10 sirive to give earth a portion of the infinite good and beaury,
Knowing ewrselves, our world, our task so grear,
Our tirme 30 brief, ir is clear if we refiise
The means so limited, the ool so rude
To excute owr purpose, life will fieer,
And we sholl fade, and leave our task undone.
(11, 1343-47)
So, o stoop to the weakness and lowliness of his brother men would
not as he mistakenly had thought involve a sacrifice of his divine calling.
He would be the self- same spirit but "clothed in humbler guise.”
Paracelsus learns the cause of his failure,
I learned my deep ervor; love's undaing
Thought me the worth of love in man's state
(v, 4208-9)
anl in another place the power of knowledge is
Like a mighy river, flowing in
But clowred, winmry, desolate and cold
(111, 2591-92)
Browning's concept of love is seen as "love SIOOPS 10 coquer,””
triumphs in the midst of conflict, suffering and wins its way from
weakness to strength. Such love breaks the pride of Paracelsus and makes
him sympathise with human weakness. This self- sufficient individualism
and scorm of the limitations of life prevented his self: love from becoming
4 social one.
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Levve- not yeverely Pure
But string from weakness, like a chance snow- plant
Which cast on stbborn soil. pues forth change By
Leve which endures and doubs and is oppressed
And cherished, suffering much and ruich sustaing
(V, 4052- 57)

30 his conception of love 15 related with Browning's perception of its
supreme revelanon in the person of Christ. "Such ever was love's way: to
rise, it stoops.” He becomes possessed by a kind of "melanchaly
resignation” that he is incapable of a new stan.” The quest for the absolute
rakes him not fit for any other cause of life "love, hope, fear, faith- these
make humanity../ And these | have lost! (111, 2582-84). Accordingly,
Paracelsus realiscs the dispanty between the Ideal and the Real.

The only consolation Paracelsus finds is the fact that he is human, and
therefore weak and imperfect. The closing speech of the dying Paracelsus
gives a statement of Faith which is to be Browning's. In death, he wishes
to join his fellow hurman beings:

Lay me thus, then sav, ke lived
Too much advanced before his brother men;
They kept him still in frone: 't was for their good
"Bur yver a dangerows Siation
"With men: So, here at least he is a man!
(V, 5914- 19)

Forcibly, Browning secs the Good is Love. Love is common both to
God and man; 1t is through love that man wouches the infinate, It 15 a surer
way exalting the human soul to a higher life. It releases him from the
prison wall of his own absorbing self. Therefore, Paracelsus' desire for
knowledge unanimated by love is a dry well, futile, leads to ruin.

To conclude, Paracelsus reflects ~Browning's passionate optimisim,
The poet sees the reflection of the sun in-a deep well. The hope which he
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weaves amidst wretchedness reflects his adherence 1o the theory of
evolution which sees life progresses to higher levels: and is firmly
grounded on his faith in God.

Perfection can never be wholly obiained, only approximation to it is
possible. Hence, failure 10 achieve it is to be welcomed. for the worth of
life lies in striving for a noble ideal, not in fulfilment, The vast ideals of
human capacity to be all is hindered by an inherent weakness ser by God o
human endeavour.

Consequently, Browning's key concept of success in failure made him
seem in the eyes of the Victorians a shallow optimist who never suffered
the reverses of life. This is not tree for Brownin 8 Sees man a3 a mixture of
good and evil and hope is derived from the imperfection of life. Therefore.
this apparent failure in life is an illusion, It is afier death that the soul
pursues the designs unfettered to reach perfectibility,

Notes

I All line references to Paracelsus are taken from The Complete Poetic
and Dramaric Works of Robert Browning (Boston: Houghton Miffin
Company, 1893), p. 12.

2 1bid, p. 12

3 Historically Paracelsus was a German physician who determined to be
the most glorious man on earth. His learning was associated with
alchemy and astrelegy, which marked the progress in medicine. He
wis also interested in empirical research in medicine, rather than
accepting the authority of previous remedies which he considered
harmful. In addition, he was noted for a furios cgotism and
intemperance. See Ralph A. Ronald, The Poetry of Robert Browing
(New York: Monarch Simon and Schuster Inc. Press, 1965}, p. 13.

4 See P. 8. Sastri, Robert Browning: Selected Poems (Agra: Lakshmi
Narrain Agarwal, n, Y.), pp. 6, 12, 13.

* Quoted by Sastri, Robert Browning: Selected Poems, p. 34,
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" Quoted by "A Garden in the Beuwy Milier, Environs,” in Robert
Browning: A Portrait (London: John Murry, 1952), pp. 11-2.

T William O Raymond, The Infinite Moment and Cther Essays in Robert
Browning (Canada: University of Toronto press, 19500, p. 171,

% Ibid, p. 175.

! See loan M. Williams Robert Browning (London: Evans Brothers
Limited, 1967), p. 26.
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Variants of English /r/

Itinal Mehdi Abdul-Kareem ALTemimi

Al-Ma'moon University College

Introduction:

The English /rf phoneme is impomnant in that there are differences in its
articulation as well as its distribution which are found in different accents
of Englizh.

Many foreign learners of Ennglish find difficulty in pronuncing the
English /rf. They are unable to acquire its pronunciation. Therefore,
different variamts of fr/ appear that replace the English one. But, for the
purpose of teaching, the post-alveolar frictionless continuant ] 15 adopted.
It is uzed by the great majority of RP speakers.

Phoneticians differ in their classificat on and description of the En glish
fr/ phoneme, Its usage and occurence also reflect some differences among
pheneticians. There are different forms or allophones of this sound that
dppear to be more than any other consonant in English. Thus, it is of
considerable importable,

1- The Description of the English /r/

The Description and classification of speech sounds is the main aim of
phonetics Sounds may be identified with reference 1o their production (or
articulation} in the vocal tract their aconstic ransmission, or their auditory
reception, The most widely used descriptions are articulatory, because the
vocal mact provides a convenient and well-undenoed reference point.

Consonants are normally described with reference 1o six criteria: Firse,
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the sourse of the air stream {whether from the lungs *ie., pulmonie’) or
from some other sourse {non-pulmenic). second, the direction of the al
stream (whether moving oatwards “egressive’ or in wards "ingressive’;
third, the state of vibration of the vocal folds (whether vibrating “voiced'
or not “veiceless” ; fourth, the position of the soft palate (whether raised
‘oral” or lowered *nasal’) ; tifth, the plase of articulation in the vocal maet
whether bilabial, labiodental, dental, ...eic); sixth, the manner of the
articulation {whether plosive, nasal.affricate, __esc.) (Crysial, 1985:155),

Most speech sounds and afl normal English sounds are made with
pulmonic egressive ung air. The criteria place and manncr of aniculation
are the mam possibilities for consonant vadation, (Gimsen, 1980:33
:Crystal, 1985:155).

The costomary classification of the English consonants includes the
following essential factors: (1) the place of ariculation; (1) the manner of
articulation ; (3) the presence or absence of voice; (4) the positon of the
soft palate (Gimson, 1980 :37) (Scc table 1 and 2).

In termms of the place of articulation, English /rf 15 descnibed as being
post-alveolar that 15 its amculated by the tp-tongue aguinst the back part of
the alveolar ridge (or upper teeth ddge) (Jonse, 1960: 194; Gimson,
1980:205). In other words, the tip-tongue is raised in a position to point at
or approach the back of the alveoral ridge without making any contanct or
weuchking . {0 .Conner,1980: 60; Roach, 1991: &{). /the tongue has a
curved shape . The front part is low and the back is high. The whole
ronzue being laterlly contrecied. (O.Conner, 1980; 60; Jones, 1967 194).

Munner of articulation refers to the type of constriction or movement
that takes place at any place of articulasion, such as a marked degree of
narrowing a closure with sudden release, oor a closure with slow releas.
The obstruction made by the organ may be total, intermitent, partial, or
may only constitute a narrowing sufficient 1o cause friction,

Christophersen (1956: 123) describes /if as © fricative, 1.2, 1t belonges
to the same group of /z/ and 4" But , two points are drawn distinguishing
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i from f2/ and JIY. First, for /If the opening is formed at the side af the
tongue while the tip-jlongue is in conter with the tecth (or alveolar) ricdge.
There is no opening at the tongue for /2/ and ftf and the tongue is close
the teeth ridge /2/ whereas it is less so for frf + thus its frictional noise is
very slight. Second | it is the blade-tongue used for /2/ but the tip only
used for fr. (Ibiid),

O'Connor, on the other hand, classifies /rf as a gliding consonant which
consists of a quich , smooth non-triction glide wwards a following vowel,
but it dosen't resemable any vowel, ([980:597 .

However, for Jones (1969 194) the most usual English ris *a fricative
lingual® sound (transcribed [1] but many English people pronunce r ag
‘frictionless continuant’,

Frictionless continuant refers to any sound functioning &% a consonant
but which lacks the ¢losure or friction that identify most consonanial
articulations. In RP, the post-alveolar /i is articulared in this way, without
audible friction, (Crystal, 1980:154),

O'Connor (1973 149 | defines frictionless as “sounds which are
vowel-like in their voici ng, lack of friction and nin-lateral oral air-siream
but which function consonantly,"

All in all, the RP /if is described as a frictionless continuant {(por
approximant'’) ; that is, the articulators (the tip-longue and the back of the
alveolar ridge) approach each other but never makes contact, (Gimson,
E980: 203; Roach, 1991:59) In other woords, as it is compared with
frictive r the aperture (i.e., the opening) between the tip-tongue and the
alveolar ridge is slightly wide and it is amticulared with less exhaling force,
{Jones, 1967. 203),

As far as voicing is concemned , the post-alveolar /i is pronounced
when the vocal cords are made to vibrate, So, durin g the articulation of fr/
voice is produced . (Jones, 1967:194),

Furthermore, /1f can be pronounced with a wide separation between the
upper and lower feeth. The soft palate is raised. (Thid).
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One final characteristic of /rf is that the lips should be shightly rounded
especially when frf occurs intially. e.g., ‘rude” ruzd, (O'Connor, 1980:6(1
Roach, 1991:64)).

However. according to Gimson, the lip position of /if is determined
largely by that of the following vowel , e.g., “reach’ ri:t5, root nit Since
i/ is followed by /if which is produced with nentral or spread lips. it is
produced with spread lips, Similarly fr/ in Jroot’ is pronounced with
rounded lips. (1980:206).

Concequently, the BPF /rf can be described as a voiced post-alveolar
frictionless continuant (or approximate)} and the soft palate 15 raised.
(Gimson, 1980:203: Roach, 1991:59).

2- Trills, Taps and Flapps

in general , a il s one typpe of consonant resulting from a sincture of
intermittent closure, It is also called rolled consonant. (Abercrombie,
1967:49),

On the basis of manner of articulation, & il {also known as a trlled of
a rell) consonant refers to any sound made by the rapid tapping of one
organ of aniculation against another, Such dialects of English as Welsh
and Scots used the wrilled 1. arabic r is a rolled or trill sound . French and
German have wvular trill. & fricative trill may also occur when the mll
accompanied by audible friction. furthermore, bilabial wills are possible
when one makdes a ‘freezing’ noise, brrr, or imitates a car cnging.
(Crystal, 1980: 366).

For Malmberg, rills (also terned vibrant) are articulated in a way that
the articulating organ which is either the tip-tongue or the uvula forms a
series of very brief occlusions. They belong to r-family of sounds.
(1%63:45),

O the other hand, O'Conner describes rolls ass consisting of several
rapidly repeated clousres and openings of the air-passage. The speed of
these closures and openings requires an elastic organ; that is, the
tip-tongue which restricts the palaces at which rolls can be made.
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Therefoore, alveolar, posi-alveolar and retroflex rools can occur, In
addition, the uvalar can roll agninst the back-tongue and sdthis is common
in Dutch, French, and German for r. It is simply reminscent of a gargling
noise.([973: 47),

A flap or flapped'® sound refers to any sound produced by a single
rapid contact between two organs of articulation, In English ‘very', the ris
produced by the tip-tongue in “flapped” articlation against the alveolar
ridge. (transcribed [ [* | ). {Crystal, 1980: 147),

Ladefoged (1982:147) defines a flap (also tap), “an articulation in
which one articulator sirickes another in passing while on its way back 1o
Its rest position,”

Didtinguishing between taps and flaps, a tap is simply a rapid
articulation of a stop elosure | It is caussd by a single contraction of the
muscles so that one articulator is thrown against another. A flapp on the
other hand | is articulated in - way that the anticulator which makes the
CONMACt 15 returning o a position of rest, while this is not so in the case of
taps, (Crystal, 1980:148; Ladefoged, 1982:147),

Furthermore, trills are always centrally articulated, but flaps and taps
can be made with either a central or lateral articulation. Thar is, when
making a ap [['] ora flap [ £] the air stream is allowed 10 flow over the
sides of the tongue (lateral aniculation), The central articulation Mans am
articulation in which the air stream over the centre or the tonzue,

In shert, trills (or rolis), taps and flaps are different terms used 10
classify the consonants on the basis of the manner of articulation, As
regards the English /if phoneme, trill, tap and flap are considered differen
types of allopones,

3- The Varieties of /r/

The English /rf phoneme has mare phonetic varisnts (also called
allophones) than any other English consonant. Bui, the commonesy and
acceptable one is the voiced post-alveslar frictionless continuan
{tanscribed | 7 1 that is used by the grem majority of speakers of RP.
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According to Maliberg. tow types are distinguished in terms of
articulatory organ; namely, the front or apical frf and the back or uvular /rf.
(1963: 46). The first ts pronounced in a way that the tip-tongue which
touches the alveolar i pressed forwand by the air stream and returns to its
former position. This movement is repeated up to four or fove times in
succession for a strong £, This ris called ‘rolled” r. It is the primitve form
of the /r/ phonemce; that 15, 1t must have been the [r] of Latin and Greek
and the primitive Indo-European [r]. (Thid).

The second type of /r/ is called “trilled back r in which the apical 1 is
replaced by the back or uvular which vibrates and forms the repeated
constacts with the back part of the wngue. This type is prevalent in
France, Germany and in a few other European languages like Danish,
Swedish and dutch. This back r is also found in Northurberland (a region
ir Creat Brmin) (Jbd .

Phonetically, this development in the pronunciation of frf represents a
kind of phonetic degeneration {1.e, @ weakening of the pronunciation of
Jefy. For example, the trill may be weakened or disappeared and the
tip-tangue continues 10 pass through & small opening producing a
fricitional noise, Therefore, the trill is no longer a vibrant but a “spirant’ or
frictive consonant. This s the case with the normal British English r.
(Thid,47).

Accordingly, Malmberg considers these [wo 1ypes of T bwwo variants
{or allophones) of the same phoneme. By replacing an apical r with &
uvular r the meaning of & word 18 not chan,gad.m (1963:48).

However, Jones specifies five chief varieties of /o, they are as follows:

Special symbol
1- rolled lingual 1 r
2- flapped lingual r £
3- frictive lingual v T
4- rolled uvularr R
5- frictive uvalar r B
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The rolled lingual r is made by a rapid succesion of taps of the
tp-tongue agains the teeth-rdee (or alveolar ridge). (See fig 1) it is used in
the North of England and in scotland in inital position in place of the
Southern fricative r, {4) e.z.. "room’ Tu'm {Tid, 195) Moreover, the rolled
rean be used in all positions in Scotland even before CONSOnants and
finally, e.a., "hard’ hard, ‘girl’ gerl or g rl . In North Yorks it is used afier
/ and Jd/ as in *mue’ s, ‘dry’ drai (Ward, 1972:144),

For Gimson (1980: 207) . a rolled lingual [r] is heard amongest RP
speakers only in highly stvlized speech, €.E., In declamatory verse
speacking . This type of v/ is considered typical of some scottish types of
english.

However, most Scoots use a voiced post-alveolar frictive r (transcribed
[ F1). The roll is sometimes used for special effect, e.g., for declaiming
or for extraclarity. It is also used in Welsh and in many foreign languages
such as Srznish, Ttalian, and Russian, (Wells and Colszon, 1971:92%,

Another type of r is the flapped lingual r { ranscribed [L 1P tis
formed like rolled r but consists of only one single tap of the tip-tongue
against the alveolar ridge. (Jones, 1967, 195).

According to Gimson, this variant [ L] replaces the frictionless
continuant [7] when it occurs intervocalically, i.e., between vowels, e.g.,
"very' verl, ‘sorry” sor, “forever’ forevd . It also occurs after / 855 ez,
‘three "f'with respect’ wifrispekt, * southern sk (1980: 207). Another
position of a flapped r is found after fb.gfe.g., ‘bright’ brait, ‘grow’ gray

for Ward, this variant is called a * semi-rooled” or * one-tap”"r| ] Liis
used between voised sounds, e.g., ‘very'wif quarrel® kwo | and afier the
prepdental fricanives A4/ e.2.. through fiebrotheran (1972 144),

Nevertheless, Christophersen considers the * one-tap’ or flapped r a
special type of rolled r, but it consists of only one tap. Thus, it is not a
vanant of /r/,

Many RP speakers use a 'flapped’ 1 as subsidiary member of the /iy
phoneme. It occurs in unstressed intervocalic position, as in “very” ‘veri,
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‘period” ﬁ;ﬂh}j’ and when inserted 1 the end of a word 9 e.g. for
instunce ' F@r sk CJones, 1967: 195),

The frictive lingual r { wranscribed | ) | is considered the most usual
English r. { Ibid, 194) It is produced with sudible friction between the
tip-tongue and the alveolar ridge. Itis used in many parts of England
except Scotland (Ward, 1972; 144) (see fig.3) Many RP speakkers use a
voiced post-alveolar frictive | § | when /d/ precedes fef, e.g.
“drive’ draiv and in rapid speech at syllable or word boundaries, €.£.,
hedroom, wide road, (Gimson, 1980; 206). Furthermore, most people use
4 voiceless post-alveolar frictive 1 ( transcribed | 7 ] ) after initial /p, ¢,
k/ in o stressed syllable, e.g.. ' praise” /preiz/ "crown’ ffkraun/.(Wells and
Colson, 1971:97).

Gimeon expresses more specifically the phonetic comtext in which
voiceless fricative allophone (or variant ) of /o [¥] is used . First, when
following accented (or stressed ) /7.2 the fricative I may be heard
completely devoiced, e.g, "price’ fpraisf, ‘wy’ fralf, ‘cream’ fkrimf
‘oppress'f o'prds/, attract” Jytraky/, ‘across’ I3 kros/.

Second. when /r/ followss an unaceented fortis plosive initial in a
syllable the fricative r will be partially devoiced, e.g.. "upright {Ppant/,
“apron” feipron/.

Third, it also occurs in rapid speech at syllable or ward bounderies,
e.g., ‘mitrate’ /ni'treit/, |beet root’ fbiit ruct, ‘cockroach’ fkokruts/.

The last phonetic context in which the partially devoiced fricative occuTs
is in the syllable initial sequences fspr-str-, skr-f, €.g., “spring’ /5P rY/
‘string’ [Strty [, scream [ SHritwa [ Moreover, the partially devoiced
frcative | J ] may occure after other accened fortis consonants, €.8.,
‘fry" [frad [, ‘thrive' /@ roav] 'shrink’ / g/, (1080:204)

The rolled uvular r (transcribed [R] is regarded another type of r. It i3
made by a vibration of the uvual against the back-tongue (see fiig.2) It is
heard in Northumberland and Durham. May European forcigners
including most French, German, and Danish people replace the English r
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by 4 uvular rolled [R| or the correspoading fricative (ranscribed | }-
i5 also heard in the extreme norh-east of England and among some
Scottish speakers and as a defective substinstion for [ ], (Jones, 1967:
198; Gimson, 1980:207,

The fricative uvular [ |1 is uncommoen sound. Tt is similar to the voiced
velar fricative | % 1 . butamculated turther back, by the extreme back of
the tongue agzainst the wvuly. It is used by some Northumbrians and North
Welah. It is also heard from French and German people speaking English.
(Wells and Colson, 1971:93),

There exists another tvpe of r which is called 3 retroflex flap
itrasnseribed [r]. Tt is produced by placing the tongue in a retroflexed
position; thar is the tip-tongue curled back near the hard palate (but not
touching) and then is thrown forwards and down wards in g way that the
under side of the tongue sirikes once the alveolar ridge on the way past and
endizz up behind the lower teeth. (Jones, 1967: 212: wells and
Colson,1971:93). (See fig.4).

Ward calls this variant “inverted r*. It is used finally and befoore
consonants in many parts of the West Country. It is heard in the
pronunciation of many educated speakers in Surrey, Ireland and America
e.g. *hard' /e Ted /, '3 It is also used in India and Pakistan,
(1972:1435).

Moreover, it is heard from English people in the place of the flapped r
after short vowels. Thus, the interjections ‘hurry wp!” | ‘sorry’ may be
heard as /mAgi AgY. * sori/, This pronounciation is peculiar of individual
speikers. Mones, 1967:215).

However, for Jones this sound should not be regarded as “a variety” of
r though confused by European with flapped lingual r.{1967-194).

Gimson, on the other land, believes thar the degree of retroflexion of
the tongue for | = linthe speech of the south-west of England and some
Ameriica English is grester than in BP, This 15 found in words such as
*bird’, ‘lord’, *farm’. (1980:207),
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Muore specifically, Ladefoged introduces the following types of r with
their symbols,

r  Woiced alveolar trill Ipere|  (Spanish “dog™ )

f* Voiced alveolar tap Ipefe] 1 Spanish “but" )

¥ Voiced alveolar flap Eb.‘imi (Hausa “servant™ )

J Voiced alveolar approximmant  [J§dl  (British-English “red™ )
A Voiced remoflex approximmant [[493 [ American-English “red™ )

R WVoiced alveolar trill [Ried]  (Provengal-French “red” )

B Voiced wvular fricative or [Bui]  (Pansian-French “red”)

APProXimmiLn

(1982 L142)

As it 15 Mllusmared above, Spanish differennates berween & trill and a tip
atriculation of r in such words as ™ pera’ [pero] “dog'" and [pefo] (but).
Therefore, the trill and tap r are considered different phonemes in Spanish,

As far as the occurrence of the RP fr/, the voiced post-alveolar
fnctionless continuant, is concerned, it 15 found nitially and only before
vowels (1.e,, prevocalic) as in ‘red” fred/, *amive’ fa’wjf’hcaring' Pl i |
{rouch, 1991...60).

Furthermore, it occurs after a lenis consonant (except /df), either in a
syllable mitial cluster as in “bright'/brait/, ‘grey” fgred/, or at word or
syllable boundaries as in ‘umbrella’ filer/, Ancther occurrence of RP i/
i when & word ending with the letter r is followed by a vowel in the
following word. This /rf is called ‘linking r " g5 in *‘far away!/ fa...r/,
(Gimgon, 1980:206),

Nevertheless, RP /tf neither occurs finally at the end of a word aftera
vowel (i.e, postvocalically) nor before a consonant as in “car’ fkay/, "hard’
Jrasd! (Boach, 1991 :60).
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Conelusion

The RF allophone | | which is a voiced post-alveolar frictionless
continuant (or approximant) is resarded the commonest and mose
acceptable for eaching foreign learners.

It is pointed out that more than five varients appear depending on the
different pronounciations of differents speakers. They are;

rolled lingual [r] , flapped lingual [f],

fricative lingual | | rolled uvular [R],

fricative uvular | | rewoflex flap | |.

Regarding the occurrence of RP /r/, it can be found initially, before a
vocl, afier o lenis (or voiced) consonant and when a word ending with
letter 1 15 followed by a word begining with vowel.

Notes
1-This term is suggested by P. Ladefoged and then adopred for fetionless
continuant. { Abercrombie, 1967:50).
I+ The term flapped r is sometimes used for a one-tap wrill (See
Abercrombie, 1967:50),
3- In Provencal and Franco-provencal dialect, these variants are 1wo
different phonemes (Malmberg, 1963 :48),
+- Tt is also recommended by teachers of singing and elocution in all parts
of the country and used in making telephoone calls by those who can
pronounce it (Jones, 1967:195),
- Also termed tapped r (Palmer and Blandford, 1965:9),
fi- When g word ending with the letter r is immediately follwed by a word
beginning with a vowel , then the r-sound is pronounced and it is
called *linking r°, (See Jones, 1967:196),
- For more information about linking r' (See Jones, 1967:196-197) who
gives the cases of ‘linking r’.
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