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Part 11

INTRODUCTION

Robins (1966, p. 204 ) srates that the use of zero in

linguistic analysis goes back to the fourth century B.C when
Panini wrote his grammar of Sanskrit _

Gleason (1961, P. 76 ) thinks that the usea of zero should be
limited to allomorphs in contrast , rather than to morphemes. He
states that ™ to set up a Zero morpheme ... in which there is no
overt allomorph™ is quite unnecessary | hesides | it is logically
indefensible.

The use of zero prevails in both the morphology and
syntax of English , especially among nouns like * sheep * and
verbs like * cut * . In syntax, there are many gaps that can be
represented by Zero , such as the deletion of the relatjve
pronoun and the deletion of the agent in the Passive voice .
Transformational ~ grammar makes use of Zero when
transforming the wvardous elements of modification and
complementation from the deep to the surface structures .
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As far as Arabic is concemed Dr.Hassan ( 1973, P. 36 )
states the morphological system of Arabicis of three groups of
constituents, the second of which is a group of morphemes
represented by morphological forms, affixes and structure
oroups. These morphemes express morphological and syntactic
meanings sometimes positively by their overt existence and
sometimes negatively by their non- existence . This is what is
known generally as Zero morpheme which grammarians call
Zero indication which means deletion , implicitness and
positional function .

ZERO IN ENGLISH
Zero article . Zero plural . Zero past and Past participle . Zero
relative . Zero subject
Zero Article
Mark Lester ( 1976 , P . 26 ) states that ** the Zero article is a

place marker indicating the position of the article within the
noun phrase “ . The Zero article has its own mezning among
the members of the article system in English . The noun it
modifies seermns to be a generalization about the whole class of
objects, Compare :

I love many books . The apples are delicious .

I love @ books . @ apples are delicious .
Viichael swan [ 1989 , PP . 40 — 41 ) presents the following
diagram to show the distribution of the three English articles
with the three types of nouns :
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Nouns a'an the &

Singular countable: |acat | Thecat

Cat

Plural countable: The cats cats
Cats

Uncountable The water | water
Water

The diagram shows that © is used before plural countable
nouns and un countable nouns . compare again
&) books are expensive . these books are expensive .
@ cheese is made from @ milk . the cheese and the milk we
had for breakfast were delicious
Another use of @ is before some proper names , such as those
of persons . countries , cities | etc
& Jack lives in @ London , the capital of @ Great Britain.
The @ article here indicates complete familiarity with the noun
it precedes
Zero Plural
Nouns like sheep , deer , aircraft , salmon add the Zern
allomorph of the plural morpheme when used in the plural as
does cow add the /-Z/ allomorph when used in the plural . so we
S8y
The cow is grazing . The cows are grazing .
The sheep is grazing . The sheep are grazing .
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(Robins, 1966,PP204-203)

Some quantifiers and partitive nouns have Zero plural when
preceeded by a numeral: otherwise they have regular plurals .
These nouns include: dozen, hundred, thousand, million,
billion, ton, brace, yoke, gross, slone, foot, pound and head:

Two dozen glasses, several hundred books, many thousand in
sects, ten million people, 2 few billion stars, six ton of coal,
several head of caule, ten Zross of nails.five foot two . Six

pound fifty

When these nouns have no premodifier, they show regular
plurals:

Dozens of elasses, hundreds of books, five feetlong. six
pounds .

(Quirk et al , 1989, P.180)
Zero Past and Past Participle
A group of verbs ending ' /-d / or /-t | have one form for the
stein, present tense (excepl third person singular), past tense
and past participle .
drive drives drove driven driving (5 forms )
play  plays played plaving (4 forms )
cut  cuts  cut cul cutting (3 forms |
spread spreads spread spread spreading (3 forms)
The past and past participle of these three-form verbs car
be analysed as consisting of stem @ kB + /@ (past), /b
Ati +i@ | (past participle)
( Simon Potter , 1960 .p-83)
Zero Relative
Here is part of the diagram by Quirk and Greenba
(1979.p.381 )
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in which Zzro appears as a relative pronoun:

who
"’ man that i
The < | saw
| ?_ | glanced ar
| lable &
- which _~“

The following clauses can be read from this diagram among
others:

The man © [ saw

The man G [ slanced ar

The table & [ saw

The table @ | glanced at
The generzal practice is that the O relative can be used 1o
introduce 1 relative cluuse when the relative pronoun is the
object of the verb or the preposition attached to the verb in the
relative clause .The preposition has to be removed from the
initial position te a position after the verb in the relative clause |
Zero subject

The imperative verb is always addressed 1o the second person
[ singular or plural ) as the subject which is understood as ‘vou*
which does not appear in the surface strueture . Therefore , we
say the subject of the imperative verb is @ in the surface
structure . The imperative is used :
|- To give orders : stop talking .
ool GETA-TY GGl alall el ald te-fasal ) eld 1K L.
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2. To make raguests : pass the salt , please .
3- To entreat : Help ! Help !
( Tipping ( 1943 ,PP. 119-120))

Zero Apent in the Fasshﬁ& Voice

The passive ® eswzmally used in sentences in which it s
unnecessary or LII"dEE]L‘ﬂDlE' to mention the agent, though the
agent may be expressed by means of an adjunct with
by .7

Further derails will be anounced tomorraw .

Sugar 15 sold by the kilo.

2 av-aral men were drowned . their bodies were

wisned ashore . '
The ag=: or doer of the action in each of these sentences has
heat) -_':::;:r_4 .44 deletion means the use of Zero instead of the
delefad sz

{ Zancvaos . |92, P 53)
Er_r'-__' - prisiEn'e clause
The _rosoicrve ppc:-slme clause is capable of introduction
ol -+ Farat, especially if the head of the antecedant
el s Useuzet noun  fact * o, but the wseof® that'is
caMunEc s -1 such Clauses.
Tz 1+ h= wrote a letter to her suggests that he knows
her
Tod - 2 erter to her suggests that he knows her .
| Qu 374)
& , believe , guess, hope , suppose,
SUET ~in, remark , state, confirm , etc . take .
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as their direct object a noun clause . The verb and the clause are
linked by either * that *or * zero * :
——tthinkethat-she is not coming
— T thitksfEmot coming .
[ suppose that it is going to rain .
[ suppose it is going 1o rain .
( The Advanced Learners Dictionary , 1960 , P.xvi )

PartIII: COMPARISONS
Both Arabic and English make use of the Zero morpheme or the
Zero allomorph in both morphology and Svntax.

|- There are few nouns in both languages which have
the same form for singular and plural: sheepand
salmon in English and * fulk *( boat)and * dhaif’
{guest) in Arabic .

Z- Proper Names in both languages are preceded by
either the definit amticle or zero to express
complete familiarity .

London is situated on the Thames .3 Al dasis sk

3- English adjectives are inflected with comparative

\-er | and superlative |-est | , but ungradable adjective and

adjectives derived from material nouns are not inflected for

{=er | and {-est |

large larger largest ( gradable)
perfect —_— { ungradable )
wooden ( material )

Arabic adjectives are also inflected for the comparative and
superlative but material adjectives suffer no such inflection
like their English counter parts .
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Adjectives that suffer no inflection in both languages
can be said to add Zero .

4 . the Zero subject is used in both languages with

imperative verbs .

Write wvour lesson. (you)
el o g

(=) 4
5 A few verbs in English ending in /v or/d/ have the same
form for the stem , the past and the past participle . They add
Zero in the past and past participle instead of
{(-Ppt}and |-P pp}
| cut myself while shaving
[ have put the pen on vour desk

Arabic verbs make no use of Zero in their past tense . But in
the present tense afier certain structure words like ‘lam * and
‘ein *, the verb looses its ‘u > " and add Zero:

{ The boy writes the lesson . )+ L4 by

{The boy did not write the lesson . ) PR =

6 . Zero agent (doer of the action) in the passive voice is used
in both languages . The passive voice is used when the agent is
unnecessary or undesirable :

Sugar is sold by the kilo . A A7l
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7. In English , the zero — relative is used when the relative
pronoun is the object of the verb or the preposition attached to
the verb in the relative clause :

This is the house which jack built .
This 1s the house @ Jack buiit
Arabic does not allow the use @ in relative clauses .
8. In English , appositive clause may be proceded by Zero :
The fact that she is generous is known by everyone
The fact she 15 generous 1s known by everyone .
Arabic does not allow the use of zero in such clauses .
et L 28 5B Ui
9, Object clauses beginning with' that * may begin with zero
| think that it 15 gong to rain .
[ think € it is going to rain .
Arabic dose not allow the use of zero in such clauses :

- - [T
g ek s el O A2E
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( Mood in English

By
Dr.Afif AL.Duri

Mood in English
l-Introduction . Dre Afif Al-Duri

Linguists give different categorizations of mood , although
they agree on the concepts that make up modal utterances. It
seems difficult to find a generally accepted treatment that
invartably attaches modal concepts to certain fixed categories .
This 15 because of the interrelation and overlap of concepts and
uses, a case which is problematic.

Traditionally , features of mood and their realizations are
assigned to certain forms of the verb . A clause containing such
a verbal forrn is said to express a statement , question ,
command according to the form of the verb{see Muir ,1976:93).
Sled (1954:227), Itall (1967:157) , Lehman (1976:140) , and
Fowler (1977:71) agree that mood is a wverbal category

indicating the speaker 's attitude toward the state of affairs
referred to . Jesperson (1924:313) and Lvons {1977:848) hold
the same view mentioned before and add that mood is a
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syntactic rather than a notional category , whereas Roberts
(1954:160) assumes that it 1s very difficult to distinguish one
mood from another by its form only ,or on a notional basis only.
But he agees with Jesperson (ibid,313) and Miller (1955:10) in
relating mood to formal distinction of verbs so as to give three
categories of mood in English .

- Categories of Mood:
Mood is classified into basic and subsidiary moods , as
follow:
2.1- The basic Moods
2.1.1- The Indicative Mood
The indicative mood is used when stating matters of facts
where the material is presented with assurance ,as follows:
1- He paid his bills yesterday .
2= It 1s raining now .
2.1.2- The Subjunctive Mood .

the ‘subjunctive * mood is used less frequently than the
‘indicative * mood .It expresses an action or a state as perceived
(not as a fact ). This is exmplified in the following example :-
3- 1 wish 1 were you .

[n the ‘subjunctive ‘, the progressive aspect is mostly used
with adverbial clauses or rejected comparison beginning with
‘ag if * or as though , as shown in the following example :

4-* speak for yourself ,Sir ,commanded the peregrine , looking
straight before her as if she were talking in her sleep.”

{White ,1962:193 a cited by Scheffer ,1975:43)

2.1.3- The Imperative Mood

This mood is used in commands , requests and entreaties .
[t clearly reflects the desire of the speaker, asin :

el el jnaly s som-asiad (gl A5 il
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3-(ive him what he demands .
6- Please , keep off the place . (Pink,1960:66)
The use of progressive imperative is even more restricted
than that of the progressive subjunctive .
This is because the non-progressive imperative is “usually
emphatic enough and its temporal reference to the moment of
speaking (now) is very clear ., So that the special attention
predicated by the verb * (Scheffer ,1975:43), Consider the
following examples:
7- When he comes in, be reading this letter.
(charleston , 19535:276)
8- Atrunk-call for vou ,Mr. Lord .
- I will come at once .Be thinking it over ,my dear .
{ Wodehouse ,193 :36 as cited by Scheffer , 1975:44)

In the above examples | the use of the progressive would
merely report the reading and the thinking as statements of
facts. Employing the progressive imperative is to emphasize
the verbs with reference to the moment of entering and the
period of absence of the Lord .What is important is that the
imperative allows the progressive
Here is another example :
5- Be entertaining the dwarves (when | get back ).
(La Pointe ,[1980:772)
The progressive imperative 1s also found in negative sentences
. 33 in the following :
10- Don’t be 1alking . Let me just suck this in as we go a long .
(Kruisinga ,1931:352) .
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2.2- The Secondarv Moods:

In addition to the indicative . subjunctive, and imperative
moods mentioned before, Fowler (1977:728 ) speaks about
other types of mood . These are as follows:

a- The Interrogative
This is shown in the following example:
11- Are vou leaving ?
b-The Affirmative :
This mood is sometimes called ‘emphatic’, in which the speaker
is assertive ,claiming the truth of his statements . as in (12)
below:
1 2- She must have been il .
c-The Negative
This is shown in the following example .
13- He hasn't spoken since 3 o'clock .

The progressive aspect occurs in the negative as well as in
the affirmative . Yet .some do not like the use of the progressive
in the negative sentences .

Goyvnaert (1968:118 as cited by Scheffer, 1975:161 f.) claims
that a speaker of English is inclined not to use the expanded
form with negation ,as in :

14- He hasn’t been speaking since 3 o'clock , as compared to
example (13) above .

Yet ,the following citations seem to contradict the above
statement :

| 5- It wasn't loud ,it couldn’t have been heard had [ not been
listening for it .
(Braine,1966,116 as cited by Scheffer ,ibid)
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16- You haven't been drinking ,have you ?
(ibid:161)
2.3- Other Moods
Other kinds of mood are those of possibility certainty,
permission ,and obligation or necessity .
These are shown in the following examples :
[ 7- He may have been doing it. (possibility)
| 8- He must have been doing it .(certainty)

19- You [may leave | now (permission )
{may be leaving _

20- You must see the doctor (obligation /necessity) To these
moods Lehman {1976:140) adds the ‘optative’ which SUgEests
some sort of volition . Yet ,this mood is lost in Latin leaving the
other moods mentioned above .
3-Relations of mood
3.1- Mood and Tense
[t has been mentioned earlier that mood is attitudinal . It
represents the speaker 's comment or position in judging the

degree of factuality of speech content . Therefore it modifies the
propositional content of an utterance .
Un the other hand ,’tense’ is often defined as deictic
category since it locates situations in time ,usually with
reference to other situations.
(Comrie ,1976:3)

Halliday and Hasan (1976:703) bring out the
relatedness of ‘tense’ and ‘mood” by suggesting that
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“they are both deictic in the expanded sense ,and diffe
merely in the type of deitis involved ‘at the timea
which [ am speaking ‘or’ in my opinion™
Mood and tense are correlated with the verb system ir
English, Mood characterizes verb as being indicative
,Jimperative ,subjunctive ,etc , tense’ denotes whether
the used verbs are ‘past’ or ‘non-past’ :
Consider the following sentence :
21~ Children like sweets.
In the above sentence.moaod is deseribed as’indicative’
and tense is described as *non-past’ This is also shown
in the example below:
22- Go home .
[t 15 noticed here that mood is imperative , and tense is
present (non-past).
3.2- Mood and Modality

Mood and modality are greatly interwoven notions. This is
because of the non-factive basis of each(see
Lvons,1977:816).0ne way of making modal utterances is by
using modals like can willshalletc.These modals can be
defined formally,but  they share the meanings of
rossibility,ability ,necessity.
This is sharing justifies the use of the term mood (ibid). The
progressive aspect goes with such modals to indicate futurity ,as
i 3
23- 1 will be waiting for you .
Yet this is not a pure future statement as [ convey other modal

implications . i.e . ,the speaker s intention.
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Similarly , the perfective aspect goes with such
modals . as in :
24- He will have graduated by the end of July
Modality is not used only for denoting future time . [t is more
often used to express non- factive utterances like wish,
supposition,inference etc . This is contrast to the traditional
point of view which considers modals as markers of pure
faturity (see Allen ,(974:121).Faturity is not a tense . one reason
is that there is no form change in the English verb to indicate
future time. The second point is that “there is very linle
Justification for the selection of ‘will’ and "shall’ as the markers
of future tense in English even if we rely heavily upon time
reference "(Palmer,1974:37). The modal ‘will’, for instance , is
cerived from the Anglo.Saxon verb ‘willan* which means have
the intention to . Thus it has another function : it expresses
attitude rather than pure time .This function of ‘will’ is now
expressed by modals like may ,must ,can ,shall which expresses
obligation and permission (cf Fowler,1977:72). Therefore,they
cannot have past in this sense ,since one cannot impose an
obligation or give permission to do an act in the past (see
Palmer ,1965:122 ff.). As for futurity , it is indicated by other
ways in addition to the use of modality , as shown in appendix |
enclosed hereafter (see Scott et al, 1968:110).

3.3. MOOD AND ASPECT:

Mood and aspect are closely intermingled to the extend that it
seems difficull t  study any of them apart from the
other.Goldsmith and Woisetschloager (1982: 83)stress this
notion saying that * it is precisely in modal notions that the key
to an analvsis of aspeet lies "
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Aspectual notions , like modal notions are descriptions of the
events or states of affairs in propositions but in different ays ;
Mood discribes them in terms of degrees of ‘possibility”,
‘necessity’ ,” doubt’ ,’ reality” , eic, while aspect describes them
in terms of ‘duration’ ,’ completion’ ,"frequency’ etc.

In English ,for instance , it may be noticed that the
progressive aspect is sometimes not purely aspectual . It may
indicate the intention of the speaker and thus ,convey modal
implication ,as in .

23, lam leaving tomorrow,

The relation between mood and aspect here can be noticed in
1he following example :

26 . | am hoping you will consult me . Verbs of cognition are
incompatible with the progressive aspect. Nevertheless, they are
used with it to indicate polite or tentative expression of mental
attitude (Leech, 1971:24).

3.4. THE CONCLUSIONS
The discussions undertaken in this paper may lead to the

conclusion that mood is attitudinal . It is a verbal category
which indicates the speaker ‘s attitude towards the state of
affairs referred to. It is a syntactic rather than a notional
category which represents the speaker’s position in judging the
degree of factuality of a statement modifying its propositional
content .

Mood iz classified into basic mood , 1e, indicative,
subjunctive, imperative , and subsidiary moods such as
interrogative , affirmative , negative, and other kinds of moods
which indicate possibility.certainty, permission , oblization .ect.
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Mood is greatly interrelated to categories of tense , aspecr |
and modality to the extent that it is difficult to study any of
them apart from the other,

APPENDIX 1
Tvpe of constructions which express futurity:

I- Modality plus infinitive without to :
a- ['ll meet you tomorrow.
2- Be going to plus infinitive :
b- I'm going to meet vou tomorrow .
3- The present progressive !
c- I'm leaving next Monday .
4- Modality combined with the progressive:
d- ['ll be having a party in the week end .
3- Present simple :
e- [ see you tomorrow
6- Conditional sentences :
- 1f she came early , she would see her fiance.
7- Bv use of any of the following constructions ;
g- Due to plus infinitive .
b- Be about to plus infinitive.
c- Be destined to plus infinitive |
d- Be plus infinitive .
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Abstract
The research aims to list and schedule the transitions of
massages between two computers 1o designate the best line
transferring and achieve then of a minimum of time and
consequently  to minimize the total cost . The theory of
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An ARTN For 8051 Microcontroller

Description
Dr. Imad H. M. AL-Hussaini Mohammed SH. AL-Jeborv .
Assisrant Professor Assistant Lecturer i

Military College Of Engineering ~ Military College OF Engineering

Abstrace
An Abstract Register Transfer Notation (ARTN) is a usefil

method for incorporating the right level of precision into a
computer specification, This paper  presents an ARTNM
description for the intemal architecture of 8051 microcontoller.
The description includes the microcontroller instruction format,
addressing modes and samples of instructions that are divided
into three groups. The main advantages of using this methed of
hardware description are 1o répresent a precise specification of
any computer hardware over the informal (English language)

description.
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{-In ion

Informal description of a computers hardware and instruction
set are useful 1o convey general features of a machine design
and to describe its general capabilities. To build a computer
there is a need for precise specification of its functions. Such a
specification requires mathematical notation as well as natural
language [1]. The importance of moving data among registers
and memory cells in a computer makes notation schemes
known as ARTN which is considered as a useful methed for
describing any computer specification precisely.
It is useful to manage the description of a computer by dividing
it into several stages. The first stage describes memones, which
include processor state registers and main  memory
organization. The second stage considers instruction format and
instruction addressing modes. The third stage describes
instruction interpretation and fewch cycle, which includes
interrupt mechanism. The Last stage describes the instruction
execution [3]. An 8051 microcontroller is a widely used in
many engineering and scientific applications the functional
block diagram of 8051 microcontroller is shown in fig. (1) [4].
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2=ARTN Symbaois

The following table summarizes the ARTN symbols used to

describe 8051 microcontroller.

' Symbol ' Meaning :
Register ransfer. Register on LHS stores value I
— | from RHS |
(] | Word index. Selects word or range from a named
| memory.
<> Bitindex. Sefects bit or bit range from named |
register. I
M..m | Index range from left index n 1o right index m. i
_ If=then. True condition on lefi vield value and / |
| or action right.
1 Definition. Text subsunmion with dummy
variables. |
: | Parallel separator. Actions or events carried out |
' simultaneously. I
. Sequential separator. RHS evaluated and/or |
i performed after LHS.
@ i Replication. LHS repetitions of RHS are B
| concatenated.
() | Operation or value grouping.
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| Comparison operator. Produce 0 or |

i logical value.

| +.=,X, Arithmetic operation.
| M=, B, = Logical operations. And, OR, NOT. XOR,
i Equivalence.
I-Memaories
I-Processor states
PC<15..0> : 16-bit repister named program counter
| ACC<7.0= | - 8-bit Accumulator
B<7.0> : §-bit B register (general purpose register)
IPC=7.0= : 8=bit interrupt priority register
IEC<T7..0= : §-bit Interrupt Enable
I_ SBUF<7..0> - §-bit Serial data Buffer
| SCON<T..0=> - 8-hit Serial control register
THI<7. (> ‘ - 8-bit Timer/counter 1, high order byvies
TLI<T.0> : B-bit Timer/counter 1, low order bytes
| THO<7..0= : 8hit Timerfcounter 0, low order bytes
! TLO<T.0= - 8-bit Timer/counter 0, low order bytes
TMOD<7..0> - §-bit Timer / counter Mode register.
TCON<T...> - 8-bit Timer / counter control Register
DPH=7..0> . §-bit Data pointer High order.
DPL<7..0> - §-bit Data pointer , Low order,
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[SP<7.0> : 8-bit stack pointer. |
| R[0..3][0.7]<7..0= | : 4 — bank each with 8 regisiers each register
| is 8-bit.
| PSW<7..0 | + 8~ bit flag register.
| CY =PSW<T= : Carry flag.
| AC=P3W<p> | : Auxilisry carry. I
FO=PSW<5> : User flag 0. |
RS1:=PSW<4> | : Register bank select 1.
R30:=PSW<3> E : Register bank selest 0.
| OV =PSW<2> : : Owverflow. |
| Pi=PSW<i> |+ Even parity flag, |
| Run: = : 1= bit runhalt indicator named Run, i
RST ;= | : Initialization signal |
[E0: = TCON<I> | External Request
TFO:= TCON<3>= | ! Internal Timer | Counter () '
| [E1:=TCON=j}=> : External request |. ‘

TF1 :=TCON<T- : Internal Timer / Counter 1.

T1:=8CON<]> : Internal Senal port (ximt),

RI : =3CON<ll= | ! Internal Serial port (revr).

Pxo : = [P<(> & Interrupt priority flag for External Request O
| PT1 =IP<3> r : Internal Timer / Counter.

Pxl :=1P<2> | - External Request 1.

PTO :=[P<]> - External request 1.
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Ireg - Interrupt request.

| lack : Interrupt acknowledges.

II-Main Memory
Mem[0..2"%-1]<7..0> : Main memory as a byte,

d-Instruction Formats and Addressing Modes
insrruction Formats

N<2 0> :=]R<2 (> ' : Register Number
| L : = [R<( | - Select Register R1 or RO
OPf=4.0> :=IR<7.3> : Opcode formar 1 .

Disp<10..0> ; = [R<T.3>#M[PC] | : Absolute Address{A10-AD).

Ladd<]5.0> : = M[PCJ# M[PC+1] | :Long Address.

OP1<7.0> =]R<7.0> | : Opcode format2.
[ OP2 <4.0>= =[R<4 0> | :Opcode format 3,
; Add<7.0> =M[PC] : Diirect address or offser.
H-Addressing Modes-
| Addressing Mode | Meaning
| Regisier i EA : = R{N].
“Direct Ed : =Add
Indirect | EA :=R[I].
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| Immediate EA:=PC j
| Relative Ed = PC + ddd
| Absolute EA ;= Disp.
1 Long Addressing Ed:=Lodd
Indexed Ed : = (PC~DPTR}+ ACC.

5 — Instruction Interpretation and Feich cycle

Previous sections have been dealt with the static
definitions of storage elements and formats. In this section the
action part of the microcontroller is considered. The actions that
occur for each instruction before the specific instruction is ever
decoded are known as Instruction Interpretation. The instruction
interpretation executes repeatedly as long as the machine is
turned on. In the following ARTN description the fetch cycle is
defined as the time interval in which the instruction is fetched
and the program counter is incremented. This is followed by
instruction execution and invoking instruction interpretation
again.
A — Instruction [nterpretation: =
( TRun *RST —» Run +—1:Pc +— 0000:5P 07:
PSW,DPH,DPL ACC.B <+— (0:
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Inrernal Timer / Counter 1 | 27 (001B H)

Internal Senal port 35 (D023 H).

Table 1 Program Memory Location of [nterrupt Service Program
5- Instruction Execution
An instruction set is a set of codes that directs a computer 1o

perform  its operations. The instruction set of 8051
Microconiroller can be classified into three main group; these
are

- Data Transfer group.

- Arithmetic and Logic group.

- Control Transfer group.
We will take one instruction from each group as an example of

how we use RTN to deseribe the execution of instruction.

Instruction-Execution: =

Mov (OP:=E5 == ACC + M[PC]:Instruction-Interpretation);
ADD(OP:=25_pACC o ACC+R[i]:Instruction- Interpretation);
CINE (OP2:=B5 »ACC#M[PC] » PC «-PC+ Disp:

Instruction-Interpretation);
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IP <+— EO0 v 00:

[E o 60v00; Machine Initialization

SCON,TCON,TMOD  «+— 00;

THI1,THO +— 00:

SBUF 4 Indeterminate :

Port[3-0] «— FF:Instruction Interpretation):

(IEOvTFOVIEIVIFI v TIVRI) __ 1 R

Run " (ireq * Exo ) —p (M[SP] w— PC < 15..0>:Ex0e— 0:
PC 4—0003; jack +— [; [nterrug
lack *+— O:Instraction-Interrupt ):

Run *—(ireq " Exo ) -MIR <+ M[PC]: PC +-
PC+1:Instraction- Exo):Fetch

Note that we take only the case of external interrupt request the
cusses the program to branch to address (0003 H) othe
mterrupt will cause program to branches to addresses shown i
table (1)[2].

| Interrupt source Starting Address |
External Request 0 3 {0003 H),
Internal Timer / Counter @ | 11 (000D H).

| External Request | 19 (0013 1),
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compilers and interpreters can be written for RTN that would
automatically generate simulated or even machine hardware,

Experience shown that ARTN language and automatic
generators provides subprior results, and they are in nearly

universal use in modern computer design.
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Conclusion _In this paper the description of 8051
Microcontroller using ARTN is introduced. The informal
machine description (description using English language) tend
to provide a more intuitive “feel” for the meaning of construct,
but cab be confusing, imprecise or incomplete in their
description power.

ARTN description provides the means to be precise and exact,
but can be dry and difficult to understand. ARTN should be
considered as a metalanguag, a language that is used to describe
language. It also can be used to automate the production of
mnterpreters for the machine (automatic generators).

ARTN can also help reduce the possibility of error in design
and implementation. ARTN helps to prevent two types, of error
that can arise during design and implementation, Errors caused
by a misinterpretation of the machine description and errors of
design and implementation.

In the first case, ARTN provides the ability to describe machine
structure and function unambiguously. In the second type,
compilers and interpreters can be written for RTN that would

automatically generate simulated or even machine hardware.
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