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R CONG NGHE VA TU BONG HOA LAP TRINH

¢ (Bdo cdo tal HYl thdo «Cong ngh¢ phin mém 87 »
duwge 18 chire tqi Bai Chdy v 24 dén 28/8/1987)

-

| TO TUAM
Trung tam Todn=Mdy linh

Vén dé ty dong hoéa lap trinh vA ning ecao niing sufit lao ddng ctia ngudl l4p trinh
vé e bAn dwge gidl quyét theo hal huéng: m ra ngdn ngft 14p trinh 6t va xdy dyng edng
ngh¢ 14p trinh,  nghia 1& hinh thanh che phwong phap v cong ey quy dinh vin héa l14p trinh
eno. Vao gifra nhitng nam 70 che chuyén gia elin Vign @idu khi2n hoo Kiev duwél sy linh dgo
efin Vign 81 V. M. Glusheodp @i 8 xufit ra ofich tidp edn thir be, Tw twdng chinh 1A cin phii
xem x4t Il nhieng nguyén de lam vige co bdn cla may tinh, Phian tich nhitng vEn d8 cda
1&p trinh ¢ho ttdy 14 nhitng khé khitn elin 1¢p trinh ndy sinh khéng chi do sl dyng ngdn npit
1¢p trinh {81 hay cong ngh 14p trinh khéng hodn chinh ma edn do nhitng nguyén tde xi 1y tin
‘@h qué cfl, khong thich hgp vél @d1 hdl ella xt 1y tin hign dgi (s6 lugng 1én, 40 phire tap
vd mift effu {rie cno). Nhwge didm chinh trong nguyén tde hogt @dng clia che mAy tinh hign
nay, Ih gitta dft 1igu va chwong trinh khong ¢6- méi quan h¢ trye ti€p (m8l quan h¢ gidn
tiép qua njudi lip trinh), Khi 88 lugng m6l quan h§ nay 16n vugt qud khi niing nhé elin
nguwol 13p trinh s8 ndy ra nhitng khé khin ma phidi vwgt qua vél chi phi lén vh véi b tin
efy clia sfin ‘phlim 1am ra khéng cao. ! : ;

R céng nghd 1ap (rinh ra ddi dya Irén nguyén the lam vide méi rlia cdi gol 1& may
inh R [1]). Dir lléu vao duge nhip Who thiét bj didu khi¥n ciin méy tinh R theo ting ky
ty (trong may tinh truygn théhg, dft U¢u duge nhip vao b nhé el mdy), Chuong trinh
cfia may tinh R quy dinh thir ty nhdp clia che k¥ ty vdo va thire hign cde thao thetwongéng.
Khi ciin thi6t may linh R chuydn sany trang thdl khife phyc 181 trong &t lidu vdo. DY .trung
efia’ qua trinh 1gp trink cho mdy tinh R 14 so @0 logie clia chwong Lrinh dwge ddng nhét voi
efu tréie 16gic cfia dft 11¢u vdo, cén ehire niing xt 1y dwge theh rol. Nhw vy &3 M4p trinh
theo R edng nghd trude hét elin tdp trung vho md t& chu trdo 10glc cla dir ligu vho khong
quan thm d€n cho thao tde xtt 1y, Vige mod td ndy dwoe thye hién bhng ngdn ngr ad thi
dinh hwdng e hong 86, Trén cée cung c¢d thd st dyng chc ky ty clia dir ligu vio, cée tan
t phéin &vh tinh ch&t vdy hay tah chft kia clia dft li¢u cin x& 1y, Buwdée ti€p theo eda 1dp
{rinh 13 hodn thitn mo td nhén dige & bude trude bing cde thao tdc cin phil thye hidn.
Che Lhao Ide nhy duge dit & dudl odc cungeda a3 thi va duge thye hign m81 khi thn tir twong
#ng nhan gla trj @ing hotie khi k¥ ty hign gip tring véi ky ty At trén cung. L4p Irinh
theo R ¢é6ng nghd durge minh hoa trén vl dy xt 1y danh sdch che s6 nguydn céch nhau bdi
dfu phaty va két thie biing ddu chfm phdy. Cin phii tinh tdng cdc s6 nguyén va 86 chc 88
nguyén trong danh séeh. '

0) Bude 1, (mO td cllu trac 18gic cla d¥ ligu vao). Di¥ lidu ban @du 1a mot x&u ky ty bao
gdm oAc ch® s6hd 10, ofio Afu phly vd két thie blng dfu chfm phdy. Chu tric logie clia né
6 thd dwge mo tA trén ngbn ngtr &b thi &inh hudng c6 trong 88 (con gol 14 ngon ngtt R) nhur
trén hinh l.a. ’ ’ '

DE 1hdy rdng ngon ngtt R rdt gi6ug voi ngdn ngr luge A0 et phép cla N. Wirth [2],
Sy khide bigt & chd 14 che ky ty ¢b 1h8 dwye s dyng trong xiu vao duge dat & Lrén cde cung.
Kt tir vé&i 18n DG duge goi la ky ty tdng hop (Synterm) vél dinh nghia trén BNF & dang:
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nhé kidu thanh ghi R va
Cexg | R/%~ Y Casczecr  Lounter  £,e462  ibu adm c? el;g ol. gqbih? 1?1%3

.- » Frintce,cz)
5 {1<= 8 W thanh ghi (Reglster) giéng vél bign
) Ceseever o kidu LSTRING trong PASCAL MS/DOS
Hinh 1 . hofie blén CHARVAR trong PL/1, Cén

by nhé dém (Counter) twong ty nhv bién kidu INTEGER efta PASCAL, Db thi
trén hinh l.a sau khi hoin thién cé dgeng nhr trén hinh 1.b. B3 th] 1.b s0 vé&l thi 1.a
duwge m& rong thém mét cung danh déu #, nghia 14 hal thao tée twong nge=10 va.c2=10
ludn dwge thye hi¢n (o ding A8 @ém s6 cdo s6 nguyén trong danh sdch, ¢2 dung dd tich lay
tdne cho 86 nguyén). Thao tde R/<— ¢ nghla Ia R diu tién dwgelAm sach (06 do dai béing 0),
sau @6 ky ty hién gip dwge ngp vio vi trd thanh ky tw ddu tén (chir o8 dhu tién cta s6 -
. nguyén hi¢n thoi): Thao tae R<— chl nap k¢ ty hign gip vao bd nhé R M3I khi gip dfu
phdy (két thde mot s8 nguyén vd chuydn sang s6 nguyén tiép sauw) odn blén @bl nol dung
olin R sang deng cé thd thao tdc dwrgo bAng cde phép tofn &6 lige. B lam didy ndy ciin thye
hifn ¢l +=R, trong 6 el~b nhé d&m, K4t qud dwge in ra 'khi giip ddu ohém phdy, dfu két
thiie clia xdu ky ty vao, L

c) Bude 8 (ml héa &3 thj djnh huéng cé trong s6 & deng tuyén tinh), Bude nay duge
thyo hién 3 nhdp chvong trinh viét xong & bude 2 vdo mdy tinh, P& ma héa cin gén cho
m8i ndt clia 43 thi mot t&n bat ky, nat oudi (9) 6 t&n dffe biét 1a EXIT. Trong deng tuyén
tinh 43 th| 1.b bdy gi¢ tré thanh: !

R - program XLYSONGUYEN

: Register R
" o Counter, ¢ ol, e2
BEG " e=0,02=0 LOOP
LOOP DG . o=c+1; Rjem NEXT

NEXT DG R+ ~ NEXT
\ ‘ ol«=R; c2=c24+€1 LOOP

cl<—R; ¢2=02-ol;

PRINT (c, ¢2) EXIT

- END | j
Cé thd (hir nghigm chwong trinh XLYSONGUYEN k3 trén vol che 86 ldu saus

1268, 375, 112689;
T B, 3689,

‘Théng kd cho thiy R chyong trinh (deng tuyén tinh ctla @3 thj Ajnh huéng cd trong
s6) nglin hon (bao gdm ft ky ty hon) so vél ode chuwong trinh twong duong trén cho ngdn
ngtt 14p trinh "truydn théng (PASCAL, ADA..) t¥ 1,5 dén §lan [1], B3 ty d¢ng hén l4p
(rinh theo R cbng nghé trén may tinh ho ES (mday tinh R duge mo hinh héa trén ES) Vign
diu khidn hoe Kiev di xdy dwyng Lhinh edng td hop céng nghy véi tén RTK OS/ES. Linh
vye 4p dung c6 higu qud hon cd ella RTK la céo bal todn x& Iy (hong tin dang vhn bdo (xau *
ky ty), (rong sG @6 1a ode Dbai lodn xdy dgng chwong trink djeh eho che ngbn- nglt da niing
hofc chuyén dyng, xAy dyng chc h) ty dong hoéa thi6t ké, cal dit che ngon gl giao 8p vei
co 8% dir lidu.. T dlu nhitng nkm 80 da cal dit R cdng nghé 1ap trinh khéng ding gidy tire
la qué trinh thiél k€ va cil d§l heAn todn chi dung cdng ey nhét quin va xuyén suft la 4d
thj dinh huéng cé trong s6 (28 th] R) va duege vé trye tép trén man hinh olla Display. T3
hop RTR quin 1y cée 43 th] niy khéng qua gisi doan m2 hoe ¥ deny tuy€n inh [9). ,
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. Chuong trink trén ngdn ngl do thi K co tink cbal ddc bigt la co thé lam vige trong
oh& a8 sinh ra nhtng A& léu ma n6é cd thd xi 1. Qua (vinh sinh nhu vy o thd duge thyo
hign voi sy giap 4o etin by sinh 88 nghu nhién. Boi vt @b th] trén hinh La tie ndt the nhit
chl xufll phat c6 mdt cung va do 4o di ehuyén dén nut thir hai bao gi¢ cling duy nhél, Trén
eung ¢6 ght DG do @6 ¢6 thé c6 10 khi ning, gid st G(10)=3, trong d6 G=0D¢ sinh 86 nglu
. nhién, nhu viy #8 sinh ra ky ty 3 Ty nat the 2 c6 ba cung xufit phat va ghi sl GB) =1 &
tho! @18m ndy, nghla 1a chon duge cang DG. Theo cung nhin duge G(10) c6 thé cho s6 5 v
"kt qud sinh dwge 24... Nhu viy trong ché df sinh co6 thd sinh ra xdu ky ty theo quy tic gid
nglu nhién. X&u vira duge sinh ra ¢6 Lthe duwya-dang lém 1681 vao cho chwong trinh twong duong
vl @d thi 1,b, N6l ¢hung quy trinh thi nghi¢m (testing) cb th® duwge thye hign nhu sau, Song
song véi thigt k& ehwong trinh theo R cong ngh¢, m¢t chuong trinh thtt nghidm duge xdy
dygng. Chuong trinh ndy s ldm vige trong ch& d¢ sinh d® tgo ra cac 88 li¢u (h& nghigm cho
chwong trinh thi nhét, Trong khuén khd cfia RTK mot méi trudng thir nghiém duge xhy
dyng voi co sb Ia hai mdy tinh R: May tinh sinh vA may tinh kit¢m sodt, L6i ra clin may
uoh ginh s 1a 16i vao elia may linh kidm soals Cong vige olia hai miy dwge 18 chire sao cho
trong qué trinh sinh khong hen ché che s6 ligu thi nghi¢m (test) luu trir lgi tAt cd ljch st
clia qua Lrinh nhu 86 1An chgy ding, s6 lin chay sal, s6 li¢u ddng, 8¢ 1éu sai, nol cé 181..
Theo [1] &6 phire tap thir nghi¢m trong R cOng nghé gidm di r&t nhidu so véi cach lam truy@h -
thdng. Thong thwdng d phic tep ting lén theo quy Iudt him mil to thi nghi¢m d¢e 14p dén
thi nghi¢gm todn bo. Thi nghlgm theo R cdng ngh¢ chi doi héi do phire tgp tuyén tinh, Nhuge
didin cia edeh thit nghidm theo R cdng ngh¢ & chd 1a cdn phhi thiét ké hal chuong trinh.
Tron thie t€ ditu nay @oi hdl chi phi phy nhéit djnh. Theo cdch tiép cin d& xudl trong [4] co
th? khong ein phai viét chwong trinh sinh &6 H¢u thi nghidm ma sk dung ngay ohinh chuong
{rinh cén th& nghi¢m lam chuwong trinh vira chqy trong ch8 d¢ .sinh vira chay trong ché do
thtt nghi¢m (rong vl dy dit xét dung ngay chinh chwong trinh 1.b @8 chqy trong ché ao vira
ginh vira thit nghi¢m). ‘I'rong ch& @6 litn hop ndy st khong dung toil s6 ligu vio chulln bj
bling ngudd 1gp trinh hay.sinh ra bél chweng trinh khéac.'S6 ligu vio s& dwge ldy b chinh
qué trinh sinh theo chwong trinh cin thit nghi¢m. Cdeh tiép chn ndy nhidw khi gidl phong
ngudi 1ap trinh khol cdng vige khong 1dy gl lam (hich tha nhw chuin bj ra cdc 6 ligu thir
nghi¢m hofle viét thém chuong trinh thi hai ldm nhigm vy sinh ra cde s6 li¢u gii ngfu nhién.
Ché d¢ lién hyp cho phép phét hién nhanh nhidu 16f ma nguwdi ding pham phiil, nhiit 14 cée
181 trong che thao tdc trén by nho triru twgng @4t & dudi cde cung clia chuwong trinh trén
ngon ngt dd thf R. D8 minh hoa cho céeh thit nghigm lien hop ta xét chuong trinh XLYSO-
NGUYEN an viét dwdi dang tuyén tinh, & ddu chwong trinh, L nat BEG xuft phdt mot cung
duy nhét, do d6 cung ndy bad gi¢ cling dwge chon. Nhu viy hei thao lac ldm sach by nhe
@&m ¢ va c2 dwgo thye hidn. Nut 1i8p sau 1a nat LOOP cling ¢6 m¢t cung xuft phat duy nhit
(cung D), Gid st & thol didm nay G(10)=3 v& nhu vy ky ty dwge chon s 1 2, By dém c
duge ting 18n 1 theo thao the c=o+1 vi R duge ngp ky ty 3 theo R/<«- By gi¢ trgng thi
chwong trinh chuy®n sang ntit NEXT ma t dé xufit phat 8 ocung. Gik s& G(3)=1 nghia Ii
cung DG duge chon. B0 sinh G(10) ¢6 thd sinh ra 8§ thir ty cla mot ky ty 86 ndo 46, vi
dy s6 5 nghla 13 Ly ty 4 duge sinh ra. Sau kbl thye hign thao tée R < nol dung ciia R st
1& x4u 24 v nat tiép theo viin 1& chinh nat NEXT, Vao théi didm ndy cung vél dfiu phlly &
trén co thd duge chon. N¢i dung elin R 's3 dwge bign @di t¥ dgng xfu ky tir sang deng cb thé
ghn cho bp nhé dém cl, Tich liy tdng dwge thye hidn bdl c2=c2-cl, Sau d6 trang thal ¢ln
chuong trinh chuybn sang LOOP va s6 nguyén ti6p theo phdi duge edn sinh ra, Cir nhw vhy
cho dén khi & trgng thal NEXT chon dwgo cung vél ddu chim phiy, Khi dé 8 nguytn cubi
eting trong danh séch dwgo xit If v k8t qud chta trong ¢ vi ¢2 dwge in ra. Trong qua trinh
th ughi¢m theo ché€ @9 lién hgp 6 thd xdy ra nglt chwong trinh do 181 14p trinh, Vi tri
nght, xdu ky ty duge shn sinh d& dang vd trgng thdl cde by nhé (riu tugng cho phép d&
dang x4c djuh duge v} trl 181 cing véi nguyén nhadn efia né. Néu thir nghidm chay tron ven
dén eling, trén co s& phan tich xAu ky ty dirge sdn sinh va két qud in ra co thd xée dinh
dwge tinh @tng dén clia qué trinh vira thye hign (tire 14 tinh dang @dn cla chwong trinh déi
véi 86 ligu sinh ra twong tng), Viée thtt nghi¢m co thd duge tiép tye lip lal theo yéu clu
cln nguel diung (66 thd chi ra s8 lin cin thye hign). Khi &6 trong ché df gid nghu nhién mot
x4u ky ty khéce lal duge sin-sinh va két qud tuwoung tng duge in ra,
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TO hgp ty dgng Igp teinh theo K céng nghd ngodl he méy ES econ Quow cil dir {rén
“ho w4y mini SM, trén cde médy tinh @igu khidn legl KLECTRONICA-~G0 vA cde may tinh c4,
nhin DVK=2, Kinh nghi¢m st dung R edng ngh¢ cho Lhidy hitu sust lip trinh duge nidng eao
rd rét sn vl l4p trinh truydn thény, Chiag han mét hs thdag bag gdm 60 nghln 12nh dirgs edd
@it vol hidu suft 161 da 1a 100 W¥nh mét ngudd mot ngay. Trong khi dé theo edny nghé thoug
thuéng con s6 twong tng 1o 5 -8 link [1). B& n&m virng R odng ngh$ chi eldn tiy 1 — 8 (uln
@én 1-2 thing. O Vidt Nam tu tedng ela R edug ngh¢ AR dwge st dyng d& cdi dijt h¢ quan
trj co s& dir ligu theo mé hinh quan h¢ DBI [5] vi he in bing bidu Ly dony theo APS b tro
¢ho h¢ DBASE IIl tréa may tioh cd nhan IBMPC, 1B hop RTK OS(ES hi¢n .e6 tei trung tdm
Todu=May fnh Ha Néi. '

NhQn ngdy 19-9-1987
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