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Vi IEC THIET K MO TidNe BIEN DIGH
NGON NGU ¢

Nguyén Chi Cong
Nguyén Vigt Hal
Doéin Nggo Lidn

Trong nhufg nm gin ddy, vat sy phat tridh manh md cud ky thust vi Xt lf, gid thanh phiin olhg
Guh c&e Ay vl thhh ¢o khd nfing thib togn e o gla xufing mét chch déng <6, méy vl tinh 18/32
bit dé trd” ndn thdng dung.  Tron ese mdy vl tii @ ho didu hanh UNIX @A chlém gty mdt trong
nhufig v trl hang dlu v dang trd' thanh chufin héa, Ngén ngtf chla khda cult hé didu hanh da
nhigm v chay theo ¢hd A0 nhidu ngudll st dung dé & © ~ indt ngdn ngll 14p trinh van nahp don
glén, dudo thifa ahn 14 cong ey higu qui cho vige sdn xufit phan mdm hé théng, clng nhu' phitn
mdm thg dyng.  (Ranh thiin ho didu banh UNIX dude vidt Hing ngdn ngif €, chl tr mft phlin nhd
khdng qud 10% bt hude phal vidt trong hdp ngif may cil day),

L Quitrlh edl dit

Qul trink cal Gt ditde chon Ia dn e ad cde phitdng 180 ma chiing 8l 6 dude g1 VIgn IKHTT
vit K gdim cé:

1. Gac mdy vl tinh IBM-PG, XT, AT vl tiinh bish dich G Miorasoft cho INTEL, 8088/80268, .
2. 146 phat tridn FIGBO00 vé h didu hanh 080, trong dé chifa ¢d trinh blén dich ngdn noll bis
cao, chl ¢o trinh hign dleh hdp ngl (assemblor) vae mét thiy vigny chudng trinh mat co 88 kha dly d.

Mit khdc phat nhic tél céng vide ghap nét A8’ chuydh cac tap dif 1190 cub he didu hanh PO Dos
frén cdc may vitfh cui IBM sang hd phét tiéh ¥ 69000 @ Wp ok 08-9) dé dude thuie hién ald
tén. Qua nghldn et v thit nghtém chiing 1ol W chon qul trinh cal diit gdm 8 bude nhy' sau:

() Béng ngbn ngtt G chudh (chifa trong G Microsoft) vigt tinh bign digh € blén diph chudng
tinh & C gBc sang mid may MG 68000,

(b} Btr dyng trinh bldn dieh G Misrosoft bign dich ' v cho €' tf dich nb trén IBM-PC, Két qud
Gua vide t dlch ndy Ia trinh bidn dich ¢ trong dang ma may MC 68000,

() Butde két quiv thu dude trong bitde (b) vho h phét tedh FT 68000 va thuc hidn vidc ghép nél
vél hg didu hanh 08-9, ta thu dude tinh blgn dich  mong muén. '

Theo thifft 6, eac chudng tinh con phue vi cho € dBu dude vist béng ngdn ngl C va bldn dlch
trén IBM-PC nhdm glam dah mus 6] thial) vide ghép ndl ban dlu val 08-9.

Il Phudug phad bidn dieh

Qua trinh hidn dich chudng tinh gfic i C sang md méy MC 88000 df gua 2 budo (nhu vAy cb
kha néing thm budic thar 3 ndu nhut nguei sl diing théy can thiét cho cong vide 81 vu ma), Buda
thit nhét tn hanh ode cang vide sau: '

(8) Phén tich tii vihig (oxloal anatysls) t18h hanh ddng thall vél qua trinh WBn xd I (proprucessing);

{b) Phéan tioh ¢t phap (syntax analysals) va chudh b) tao ma |

{€) Tqo mé trung glan (Intermadlate socle f1enaration),

Bude hal thiie hidn vide t81 dy ma trung glan (codo optimization va g0 ma (code gensration},
Blén dich cAo céu tric chudng trinh thife hién theo phudng phap blén dich dldu khish bol =oﬂ=

phap (eyntax-directed compilation) vol ky thugt trin khal 1 quy ti' trén xubng (recurslve desoent),

ring bidu thit: suf dung ky thudt phan tich dan glan nhudiy Ml qua @6 18 kY thust todn t trudi
(operator pracadenca).
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Nhu véy trinh bién dich 88 c6 e tric theo ed db sew:

Chudng trinh g8c trong C

PhAn tich tf viing (vél tidn xd
Ij) phéin tlch et phép va chudn
bl tap ma, tao mé trung glan

1

Céc bp th bldu didn chudng trinh
trong dang cy cti phép

T& uli ma trung glan
Tao ma MC 88000

a !

Chudng trinh dich trang ma méy
MC 68000

Qué trinh tBn xU | v phén tich ti viing thuc hién bing mét chudng trinh con véi két ‘qua 13 mé
nguyén (Integer code) cul céc ky higu trong ngdn ngtt go%; chéing han mé nguyén oub cdo todn t
la mag 8 tif 1 dén 69, c4c tlr khda c6 mé tif 70 dén 108, tén céo d6i Wdng od ma 1a 108, cdo hing
c6 mi tif 110 d8n 116, v.v...

Dang mé trung glan chifa ding day ad théng tin va ngil nghi& ouh chudng trinh, Dang st dung
& céo bd 1 (quadruptes) dude tap ra theo céu triic cay ¢l phép oua chudng trinh.

Thi du 1: Ddy céc bd t{ blah digh bigl thie A*B -+ G gdm c6:

(1) ¢, AB, T1)
(&) (* CD, T2)
(3) (+, T4, T2, T3)

BA dBu t8n bldl dIgh tinh toén T1 1= A*B, bd thithal: T2 m C'D va b thirba: T3 1w FT'+TE
trong dé A, B, C, D 1a cac bléh phy lul it cac, glé tr trung glan. C4c bl&h phy ndy thudng dutde
I gl trong cée thanh ghl, chl khi khéng con glal phép khdc tht mdl dude cp phét bd nhé.

Thidu2: Day cAc bo tif B8l dlah cdu 1nh:
If (<bidu thire>) <chu l&nh 1>
glse <cAulgnh 2> :

gdm o6 :

(1) ddy b t(r tinh toén < bléli thilo >, két qué ghl vao blén phy T.
(p) (BRZ, g, , ™)

(p+ 1) ddy b ti thiie hign <chu lénh 1>

(q-1)(§HAi vy )

Eq)) day hé t' thue hign <cdu l4nh 2>
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trong d6 (BRZ, g, , T) c6 ngu nghlé la néu T = 0 thl nhdy dén thuc hlén b i (g). con khéng
thu hign bo t7t18p theo; (BRA, r, , ) 1a bd ti'tudng dudng léph nhéy khéng didu kidh dén b td'(r).

Viée tgo ma MC 68000 tir cac bo td 1a mét bude khéng may khé khin, tuy vy su'pmﬁb lap ad
nay slnh khi chiing ta ti§h hanh mét s& cong vide &) Wu md. Muc tidu hidn nay cua ching 101 v t4)
Uu ma gdm cé: ' .

(1) Sthdyng tridt 48 va hidu qua céc thanh ighl va hé lénh cua MC 6800(

(2) Chon glél phap tél uli cho vén d8 luu trll cée glé tel trung glan. ,

(8) Phat hign va du/a ra ngoal céc vong Iip céc bt bién (in varlant) l8p (dIBu ndy c6 y nghld quan
trang Vi réng theo théng ké thi thdl glan didu khish ném tiong céc vong I&p 18n 16l 76% thdl glah
thyje hién chudng tnnh.

lll. T chuié chudng trinh vé di ligu

Bon vl cd 88 (baslc unit) cua chudng tinh trong ng6n ngl* C 1a ham (functlon), chiing glohg nh
thi tyc hay ehudng trinh con trong céc ngén ng(F I&4p trinh bic cao théng dyng khac. Chubng tiinh
trong C la mét danh séch m té tuydh tinh céc dél tudng thg quan gdm c6 mé td dd 14y va mb té
céc ham (chiing c6 thd xuét hidn xen ké nhaw). Ham trong C khéng dude Bng nhau, nhung dudp
phép d quy va gal nhau tly y. Trao d6l diif lgu glua cac ham thyc hign qua cée bléh téhg quan
ho§jc qua tham bléh, ' ‘

Ngén ng(f C chl' cho phép mét hinh thie chuysh tham biéh duy nhét l& chuyéh qua gla trl (call by
value) nhung dude b8’ sung mét cach phong phi nhe ¢d ché néing ddng cub kil trd (polntar),
Trong ham c6 the' mé td cac d6l tudng 1n cén trong céc khél (block). Khél trong C khong gl
nguydn nghlé tron ven cua khdl trong céc ngon ngif tua Algol, ma chl’la mét cAl Ignh ghép
(compound statement) thulin tdy, trong d6 ¢6 mé td du ldu. Do céc clu I&nh ghép cb thé' IBhg
nhau, nén céc dii llgu lan can m td c6 thé Bng nhau.

VB kisli di I1gu, ngén ngi¥ C co dly dl cc kil cd sd' truyadn théng nhu kiel ky ty (char), nguydn
(integer), thuc (float), nguyén nglin (short), nguyén dal (long), nguydn khéng déu (unsigned) va sé
vdI db chinh xéc dél (double). Difc blét k8l trd (polnter) trong C la mét ki&l don gldn nhuhg c6 val
trd rét néing dinf- Tir cde kI6u co' 80 co ben d6 vél cée phuvng phép chu tric hoa ching ta xdy
dyng céc kI8 d¥ lligu phuat tap ¢6 clu triic, Trong C cb 4 phuidng phép c&u tric héa dif [T

(1) mahg (away)

(2) bah ghl (struture va unlon)

(8) ham tré v& (function returning) . T

(4) danh séch (enumeration, tudng ty nhu céc kil vé hudng dinh nghla trong ngén ngli Pascal).

Hhu' vy ngdn ngud chita dijng v8 han céc 16p céc kil dif 18u khac nhau. Sy db quy cub oy
tric di7 l14u hogc & truc t1éh (nhu mdng cua bang, bah ghl cua bah ghl) holic 14 théng qua trd, W1
vy ngdn ngli rét phong pht v cac hinh thit md te dif 114u.

M@t dic di8m quan trong la chudng trinh cho phép bién dich riéng 18 (separate compllation),
nghla la mét chudng trinh géc trong C c6 thé' dulde ghl tling phan trén méy hay nhidu tdp khéc nhau
va blén dich rléng bigt, sau dé ml lIén két lal true khi thug hign, Vi th qué trinh 118n két khéng chi*
theo nghla truydn thng ma nay sinh nhuig lién két &' milc ngén ngr.

Trén ddy chling ta d& xét qua nhung dic diéfm oo bah nhat cud ngén ngd nhuhg diic didhn dé
quyet dinh rat nhidu dén sy blét diai bén trong cula chudng trinh va di lléu.

Céc bléh tong quan (global) dudoe blel digh trong mGt viing ¢& dinh gql 1A mdn dF 1qu toh
quan (global datg, segment). Mi8n ndy dude xéc dinh tiihg phln qua céo tép g6 bién dich oux

c;\u?fngttrlnh. M@ bigh trong ving nay (k& ce' thanh phiin cuh bah ghl) b8l dién qua co' 83 (base)
va offset. :
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Phiin chudng trinh bao gbm 4t cd cdo ham md td trong chuling trinh, Ml ham bigl diéh bing
hal miBn riéng bldt gql /& mién dii 4y {data segment) va midn chudng trinh (prograim - segment),
MIBn dif 18u chila céc bléh an cén trong ham, miBn ndy dude céb phat cho tlihg fn dude gal thul
hign ham va chi’tdn tai cho dén khi didu khifin ra khol ham. Trél lal, mign chuidng trinh chia ddy mi
[8ph thic hign ham {& mat midn cf dinh, mdl 14l gal thuc hign ham d3u tham chléu (reference) dén
viing duy nhét nay. Ngbn ngd cho phép ham dA quy, nén viép cp phat cac midn dif iqu cho cho
ham dude thuc hién thao co chd stack va trong trudhg hqp cua chiing ta st dyng céng cy Iy tudng
88h c6 cud MC 88000 I3 céc lanh LINK va UNLINK (xem [7]), stack nay triing vél stack thue htén gl
ham (tifc stack Uu I céc dia chi'trd v va céc tham blén thup sy). _

Céc bién 14n céin trong ham (VA céc tham biéh) xac diph qua dla ohitudng dél (relative address)
a0 vél mét glé trl xéc dinh cy thé cho ting 1&n gal thue hién hAm. Q4 trl ndy cuhg glhg nhu "gla il
& v&' cub ham dude iuu gl trong nhilng thanh ghl danh sén.

Mi3n chudng tAnh cho mél ham gdm cb 4 phln:

(1) m# 1&nh khdl dau (entry code)

(2) mé 14nh tinh todn ham

{3) mé 18nh két thiic ham (exit cods)

(4) céc gia tr} hlng, ndu cb

Mé I4nh khol dAu va két thiic ham thuc hign nhidm vy chii y&u 1& W trlt va khol phugc trang thél
cdo thanh ghl, difc blgt |4 céo thanh ghl tham gla ¢d ché thils hién ham, dbngbihﬂl thug hidn vidg diit
céo glé tr} cho céo thanh ghl blaL dién cg ¢ (base) cho céc bidn (nhif vy gbm od vide cp phétvh
glai phéng viing nhé' céc bl&n 1&n cén). .

PhBn md 14nh tinh todn ham 14 déy m |4nh tidng duthg cua thAn ham (function body) trong mé
may MC 68000. .

V. Trlnh blén digh

Trinh bién dich dudc viét bdng chinh ngdn ngd C - ngdn ngd' bAa cao, ochudng trinh con dudo

phép d8 quy, vi vy vide md héa (coding) tuong a8l thugn tign. Hon nud chiing 10l phdng theo ba
g8 trink bidn digh ngdn nglF Pascal oua N.Wirth [8], nén trinh bidn dich cua ohing tél cé khudn

o w ~

mAU truyBn théng vél nhuifg ky thudt cal dit da dudc thifa nhgn I& chinh quy va cé higu qua.
Trinh b8n dich gBm o6 céc chiidng trinh con cd bah sau day:
Ext-data-det (): X1y cdc dinh nghld difll4u téhg quan,
-Functlon - def( ): Xu' Iy cde d(nh nghld ham,
Comp-stat { ): X'ly clu I8nh ghép, k& cd|phhn than ham.
-axpression () Xu'ly bldu thiro,
-§oan (): phan tich ky hidu,
-praproceas ( ): xi Iy cdc cdu 1&nh oul tidn xd'ly,
-code-generator ( ): h8 chudng trinh tao mﬁ.
Quan hg giua cdo ohudng trinh con ndy dudo bk dieh qda sd dd sau:
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Source program

&

Ext-data-daef() ];

Function - def () J_

[ Comp-stat ()

Lrsm sy nop st v s 2 waammnt

"SLEEF()—] (- Expresslon() ]

[Preproceeso ] [Code-enara!oroj:-_ Object program

D61 vél tinh blén dich, beng ky hidu (symbol table) gl val trd quan trang. Trong 'behg ky hiqu
chifa ding dly dli tén cua cac d6l tudng tdn tal trong chiidng trinh nhu' nhén, bldn, ham, v.v...cling
vél céc thudge tinh (attribute) cua chiing. Do vi cdc dél tuidng thube cée 16p khéc nhau mang céo
difc tinh riéng bigt, nén phan td’ cud ba g ky higu 1& mot bah ghl c6 thanh phtin thay dol. Mt kho,
dé dat dude hldu quh cao trong vidc quan Iy bahg ky higu, céc thng tin oy the'va dic tinh dude liu
gli? trong m&t bahg thit hal gal 14 bahg di' l4u (data storage table) va mot bahg cac khél (blook
table) nhifm thuén tién cho vide qudn Iy midn tdn tgl cud céc dél tudng.

Vigp thdm nhdp dén bahg ky hiu thong qua co’ ché hashing. Ham hash dude chon d8’thuc hign
énh xq t8n cdc ddl tudng sang mdt didm vao trong bang bim nhd (hash table) tir d6 xéc dinh mét
danh géch trong dé xuflt hign dé! tudng cBn truy nhdp. NhutvAy hal d8i tudng ciing tén dude phin
blét qua 16p cu chlﬁnég. ho#ic theo quy t4c "trong nhét c6 hidu lug'. BIBu ndy dé dang thup hidn vi
rdng céc tén trong nhét bao gid cung ding dau t18n trong danh sdch.

Bang ky hlgu dudc t& chit va quen Iy nhu hat stack c6 dih chym vao nhau, mét stack Iuu g
cée dél tugng tohg quan, ¢on mat stack Itu gif cac d8) tudng l&n-cén (cho trudng hop blén dich
dang thic hign dél val ham), ‘

Blén dich thic hién cho tiing ham trong tép gdc blén digh, v vy khong cin thigt phdl IWu gIF
céc théng tin v8 céc A6l tudng 14n can khi két thic bieh digh ham.
8o dd td' chife bang ky hidu nhu’sau:

Céc d6| tugng P 11gu
téng quan tdng quan
Hash table
~— Chc dfitudng [~—H DFligu
l&n cén 1&n cén
Block table Symbol table Data storage table -
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V. Gheép nél vl hj diél hanh 08-8

Khi ghép nél véi ha didu hanh 0S- ching ta phan blét hal cang vido:
(1) Ghép nsl ha théng (ttic trinh blén dich) vél 08-9 \
(2) Ghép n8l C cal d&t vél 08-9.

That vAy, ndl dung cu phin vidc the nhét 14 nhuhg ghép ndl d¥ trinh blén dich 1a mét phlin
mam oda 08-9. Trudo hét do & vidc xT Iy tap két qub (tic ) trén [BM-PC d8'trd thinh ma tdp
thul hién dutic cub 08-D, tiép theo Ia vige thich Ung céc tép dich d6 sinh ra trén MC 88000 tudng
thich vél 08-9 va sau cting 1a sy dyng céc chubng trinh con ding sfn (bulld-In subroutine) trongy
08.9 db glah bét dp 16n va néng cao hlgu qua trinh bién dich.

Phan vide thi hal (18 quan d&n vén o3 thigt k& co chd ghép ndi cdo I3l gal tf md} ham trong
ngdn ngl’ cal gt ddn thu' vign chudng trinh mal st o4 cua 08-9, chéng han nhu céc,thap tA0
vitolra, cAo ham 88 hoc cd bah (SIN, COS, EXD,..) vé diic bldt 1a cdo 181 gal thao téo 16" chife vk
khal théc t8p. Phin vide ndy thug hign theo chudh UNIX [1].

Vi, Két lugn

Ly thuyét ehudng trinh digh dé trd thanh kinh digh va dd dude vist thinh nhufig chudng tran ven
cu nganh Tin hag, tuy vAy vide thug hidn cal dat trinh bign dich mét ngén ngif béc cao'kisl nhu'C
a8 vél chiing ta v&h dang 1 mat bai 18p i6n c6 gla trl. Ching 18] manh dan thut hign cdng vide nay
vdl hy vqng a6 gt hél dude nhung kinh nghldm quy bau trong lifih vup chudng trinh digh vb chudng -
tinh hé théng. :
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ON DESIGNTING A COMPILER FOR MC88000

: ( Based on thelr expetiencee of writihg a Pascal compller and of Interfacing ©89/68K (an UNIX -
like "Operating System) with MS-DOS the authors polnted out a method of designing and
- Implementing a C compuletor MCB88000)as tha following: ‘

1) In Microsoft C under MS-DOS creat & program forcrosscomplling the C sources to obtain thalr
objecta in MC88000 code.

2)Under MC-DOS use the exeoutable program for computing his source by himself to get a
pragram In MC68000 codle.

\ 3) Under O88/68K make the wanted computer exacutable (from the objact code) and compatible
- with 089 flle format.
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