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MOT PHUO'NG PHAP XAY DUNG PHAN MEM CHO HE
vl XU Lf OUNG DYNG THOI G1AN THUC

PANG VAN PUC

Nhitng nitm gin day, efic h¢ vi x 1f xufit hién ngay eang nhitu, Ngodi vide (rng dyng
vio quan If, thong ké, xi&r 1i viin bin..., ehing edn tham nhdp sbu rdng vio eche rng dyng
(théd gian thye @ digu khidn qua winh, trno d3i thong tin, do ludng,... D& lam ting stte manh
efia phitn cirng, elln phid ed philn. m¥m h¢ 1héng hohn hivo. (&Y day ching ta khéng a8 cip dén
linh vye ty déng hoa trong phan tieh h¢ théng: die tvirng li thuyst va vat If, mé hinh lodn
hoe elin qua trinh w4t 1f, mé hinh 1f thuy8t di2u khidn., Chang a chi_dd edp dén mot khia
eanh quan trong cfa linh vye tin hec! Iya chon phuong phip Ifp teinh cho he trng dung.
therl gian thye trén co s& hd vi xi i, ' I

I=1LUA CHON CONG CU LAP TRINIT

Hé thal glan thye 1h ¢ ed khd niing (rd 14 eée co chf xung quanh lién quan sau mét
khodng théri gian x4e djnh d2 biao dim &n d{nh rfia todn ho hé théng. Che ‘rng dyng thal
glan thye rit khée nhau, nhung ehing thirdng cd cae diic tinh snu ddy:

= Yao/ra elia h¢ rdt khte nhau.

= Thel glan trd 1&i véu cfu {1 hén ngodi rit ngin,

= Cé nhidu cong vite xly ra dong thei.

= Ytu cflu an todn cho odn hé 1o khie nghigt,

= Phitn etrng ngdy eing thay Adi nhanh chéng.

= Yi¢e thieh nghl phdn mdm gita che h dang dyng va bio hinh phitn mém rdt
phire lap,

D xdy dyng h¢ g dyng thol gian thye, trude hé phdl mo (8 dwrge diy bién c6 va
ehic hogl dong efia Li¢ vt Iy, Do che (ng dung thal glan 1hye ngdy eing hodn hio vd phite.
tap, nhidun két qui nghién etru vd vige 1im kiém phweng tién mé 14, phan tich va 14p trinh
cho h¢ AR dirge edng bt So Ad ehe ehwong trinh song song efia Karp va Miller, 4D (h{ che
trng dyng thod ginn thye cdia Mendelbaum,

MOt hé drng dyng thei glan thye 1a thp hep ehe ehwong trinh con, mdi ehwong trinh
con thye hign mét edng vige (lask). MBI cong vide drge ghn mét mite wn {ién, Phan. chin h¢
théng thanh che cdng vige Ia nhi¢m vy kho khiin nh&t trong thi€t ké phiin mdm hé¢ tho
gian thye, Vige phiin chin nay duge dyn theo mot s6 nguyén 1 snu:

= M&1 eOng vide chinh diege col I mot edng vige ridng bigt.

= Che elike nang nhd efia by ma véu elu (héd glan ted 160 va thed gian chifm gity
b vl xitr 1l khéie nhau duge chin thanh eae cdng vite ridng bigl,

= Che ehire niing nhéd 6 thm quan trong khie nhau dwgo chia thinh ciec rhng vige
khée nhan,

Vige phan chia h¢ théng thanh che edng vide lhm glim ganh ndng cho ngudd 14p trinh
vi 160 wu han théd glan xAm chiém vi x 1, 6 nghin Jam ting t6e 49 eda he. Toy (heo yéu
elu clin h¢ trng dyng, ngudi 1dp (rinh Jya chon cdng ey md (A che eong vide cfin hé. Vige
chon ngén ngit may va assembler ldm f&ng t6c A9 elia hé wng dung. Vige chon ngdn ngi bie
can thed glan thye nhw LTR, Pearl, Ada... Ihm nhe hal edag vige 1ap trinh. Nhurng chiing ed
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han ehd& 1& kho thich nghi vio quitn 1t ede thiét b] ngoai vi difie blgt. VI vy mét gidi phﬁg
t8f wu 13 sfr dyng ngon ngir ap trinh A8 mo 14 cde cOng vige va monltor thol glan thye 4
quin If ching.

Ctic eOng vige (che chwong trinh con thudng trie trong ho nhé) goi monitor 43 ddny
b¢, lién lge v&i nhau,

I1~CAU TRUC VA THIET KE MONITOR THOT GIAN THUC

Monitor thei gilan thye dwge edi @it trén moOt he ¢ phdin cing ddm bio che co ché
sai day:

~ Gol chuong trinh con va trd vd,

= Cgm ngdt vi cho phép nglt,

—= Bho v¢ vi phyc hdi efe thanh ghl edn Do vi xi 1,

Clu trtie elia eae hé vi xir 1i d2u théa min nhu cliu irén. Monllor phdi ed che chie
niing chinh sau:

= Phan chia thei glan etin by vi x 1t cde cOng vite edia h¢ thudng phy thude vio
che bifn ¢6 bén ngotl. VI khéng kidm soit dwge ching, ndn cé nhidu ebng vi¢e canh tranh

thol glan ho vixir If (MP). Vay monitor phdl ¢ mdt chwong trinh con gol 1d schedulor 4}
Iya chon cOng vite s8 thye hitn.

— Bho v¢ cfic tal nguyén khong thd phan chin, Co thd mot hole nhitu cong vige ddng '
thot ybu clu ngonl vi. Ngogi vl ciin h e6 thd 1a phan chia dwge boife khong phan chia &wge

gitta edec coHng vige. Monitor diim bio vige phin chia logi trir che tai nguyén khong phin chia
drge.

= Quéin Il chio nght. Monitor xic dinh nol phit sinh nght d¥ khét ddng che cong vige
dang nghl hofle kh&l dong che cOng vige khéng tieh eye. co

Sau dfy 14 cfu trie 1dng quat elia mot monitor ¢

Yéu cﬁu‘=§=== mé dun ql!t'll'l I ede = clie ehuo‘ng trinh eon
ytu cllu phye vy (primitives)
: )
He vat 1y ei-— scheduler o ‘ md dun khél ddng R

| didm vao

nght

!
i

md dun quin If ngit |

t

dong hd théd glan thye

efic chwong trinh trao ddi

v et | s e
cde obng monitlor
vi¢e dng

dyng

Nhe vdy minitor 1& tdp hep che chwang trinh con cho phép thay ddi trang thai céng .
vide, quin If che nght, quan 1f ddng hd thol gion thye, quén U by nhé va quin 11 che 14
xdy ra.

Thiét ké monitor thei gian thye

1. Chc cong vife (tosks)

M3i cong vite c6 mire wu tién, vipg nhé & blo vé che thanh ghl MP va ving nhé
A% clitra mit 10nh, &6 Udu. Che edng vide duge ehin Iim hal logit efeng (toak linrdwiare = T'H)
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va mdm (task software=TS), TH duge khéi ddng bAng nght. Mire wu tién cla ching twong
Yrng véi mtre wu tién ngiit do phitn cttng quén If, Khi xAy ra ngiit, TH duge thye bign tor
dAu, ehtng chi bj ngit bédl TH khie e¢d mite wu tién cao hon.

Che TS nhin ditu khidn qua scheduler, Chiing clion TS ¢6 mite wru tién cao nhiit va
shin sing d2 trao didu khidn, TS c6 thd bj nght bdi TH hoffe bj mét dlu khidn khi o6 TS
v&i mire wu tién cao hon siin shng, Mot TS & mot trong che trang théi sau:

Tieh eye
susp 7 plsem)
|
ached
L | o
ute v(sem)
khong siin  sing —>| sfin sang |< chér ‘
_ 8usp

— Khéng sfin sing: TS khong mubn chiém gitt MP.
~ Sin sing: TS muén chiém MP, dit c6 & tai nguyén d2 thyc hi¢n (trir MP).
= Tich eye! TS dang chifm MP.

— Ché&: TS ehwa Al (Al nguyén A28 thye hién,
susp, act, v(sem), p(sem) Ia chic primitives, ching eting scheduler bién adl trang thal

cla che edng vite,

2, Che chwong trinh con (primitives)

a) MSK cdm ngiit mie wu tién NVTH.

b) DMSK cho phép ngiit mire wu tiew NVTH

¢) INT ehwong trinh x& I npiit: bo vé ehc thanh ghi MP clia THi holie TSI dang
thye hién, thyre hién TH twong tmg vol nght vira xdy ra, chuydn didu khidn cho scheduler

d) Seheduler — c¢hon 8 bit (I byte) 1am e bidu thi trgng thal cla 8 TS nhw sau:

bit { =0 TSi khéng slin shng hoiie dang chd,

bit 1=1 TSI sfin sding v tich cye.

LT T T T T o‘-‘

TS? TS¢

TSP et mire wru titn cao nht. Trong che ‘TS shn sang thi chl ¢6 1 TS tich eye. S8 higu
efin TS tich eye duwge ghl viao 0 nhé gol 1a TS—active, Scheduler tuydn chon TS tir bit thdp
nhit dén bit eao nhit theo ehi®u mil tén.

¢) ACT chuy@n trqng thai cla TSI

f) SUSP chuy@n trang thai cfia TSI

) Seniaphore 1a Anh l6gic efta moOl tAl nguyén vd che TS lén quan. Mot semaphore
gdm 2 6 nho: mot lam bo dém, cho bit tdng 86 ST c6 thd Adng thérd xAm nbdp (Al nguyén,
O nhé eon 1l chirn 88 higu che TS dang ché tal nguyén.

CTR

SEM I

néu CI'R > 0, ¢6 1hd stk dyng tal nguyén ;
CTR = 0, tai nguyén @i bj chiém, khéng ¢ TS chér;
CTR << 0, tal nguydn do bi ehi6m W6t [CTR| = (dng 88 TS cho.
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Che todn t(r lién quan dén semaphore:
P(sem) = yéu chu tai nguyén GTR = CTR = 1
néu CTR > 0, TS véu chu Plzom) ti€p tye chitm MP
néu CTR <0, TS ybu citu P(sem). vho hiing ehd, sehaduler ehon TS khée,
V(sem) = gidi phong tal nguyén CTR = CTR + 1
néu CT'R > 0, TS ybu cilu V(sem) ti€p tye chiém MP;
néu CTR & 0, chon (rong hang ché. My TS ¢6 mire wu tién cno nhit 4% ehuydn vio
(rang thai sfin sing. Scheduler chon TS eb mire uu tién eao nhit.
h) Lién lnpe gltra ete ehng vide,
Che bing tin duge trao ad qua ving dem. Ying dém et efu trde FIFO,
ENVOL = giti 1 byte vdo I'IFO,
RETRAIT = 1y 1 byle ra khdi FIFO,

11 - KET LUAN

Phin m&m trng dyng xdy dgng theo phrong phip trén ddy duwge st dyng mot céch
mém déo. VI e¢d ellu triie md dun nén dé thieh nghi sang efic hé mél. S8 hrony edng vide
dwge quin 1 phy thude vio dang legng nhe vi thed glan (vd 100 you ciw.

Trong thye t6 cd nhitu ¢ didn hanh thed glan thye nhr IRMX (InteD). MTOS (Tndus-
trial Programming Ine), VRTX (Hunter Rendy Ine).. Trong s6 dé ed nhidu 18] efia hé duge
oirng hoa (chira trong ROM); ehe h¢ ndy thwéng ed dd dal tir 2KB dén 16KB, thol glan frd
16i <Z 100 ms, 6 14p chuwong trinh econ khia phong pht. Nhung do tinh ehdt efin ede (og dyng
thed ginn thare, kho 6 the tim kidm dirge monitor thdn mitn mei nhu edu elia ngud!l ng
dyng. V1 vay vi¢e xdy dyng monitor thed gian thye eho h¢ vi xt 1 vhn 1a edn thi6t,
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ABSTRACT

A METHOD OF DHESIGNING SOFTWARE FOR REAL-=TIME APPLICATION
SYSTEM ON THIE BASIS O MICROPROCESSOR

Ths articls refers to the saftware for real—tims applization syvstem on the hasls pf !
mioroprocessor, I'he system is devidsd inlo task., These (asks are managed by real—time
monitor, The real =time monitor is designed so that it had Tellowing meehanisms:

~ Dividing the time of microprocessor

= Safleguapding the resourees mon==divided

= Managing the interruptions

Ths Real=tlme Monitor is writlen by assembler for increasing the spred of the systein,
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