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K l  K I M  !

M ) 0 0 0 0  ' - M u l i a n d i s l i k ,  i s h l o v  b e r i s h  v a  q u r i l i s h  l a r m o q l a r i »  

t a ’l i m  s o h a s i  b a k a l a s r i a t  v o ' n a l i s h l a r i n i n g  o ‘q u \  r e j a l a n d a  

<<i o y i h a l a s h  ¡ a r a v o n l a i ' i n i  a s t o m a t l a s h t i n s h '  o  q u v  l a m  t n a v j u d .

L s h b u  l a n n .  o ' z l a s h t i r i s h c i a  t a l a b a l a r d a n  l o y i h a l a s h  

( a i a v o n l a n t i i i i i i  o b \ c k * l a r i ,  bc tst] iC I; 1 a r i v a  s t r u k t u r a s i n i  l o \  i l i . i l . i sh 

j a r a y o n l a r i n i  a s t o n u t l a s h l i r i s h  i m M o d h r i n i  h a m d a  A l . l  s t i u k t u r a s i  

\ a  t a ' m i n o l i ;  A l . ' l ’ii o p t i m a l  t e \ n i k a \ i > .  u m u m t i / . i m l i .  d a s i u r i y  \ a  

î i ; i s l i k t a ’n ï i n l a s h n i  l a n l a s h ;  l o v i h a l a s h  m e t o d i  v a  A l  /1 ni 

/ a r u m ,  a i n a l i v  d a s i u r i y ,  i n f o r m a t i o n  \ a  d i a l o g l i  l a  m i n l a s h n i

b i l i s h  l a l a b  q i l i n a d i .
( ) ’qi>\ q o ' l l a n m a d a  b a y o n  q i l i n g a n  m a t e r i a l  l o s h k e n t  d a v l a t  

K x n i k a  univcTsuel imnu < < L n c r g o i n a s h i n a s o / l i k  v a  k a s b  t a  l u n i  

l Y i M ) »  k a f e d r a s i d a  7 v i l  d a v o m i d a  a p i o b a t s i v i d a n  

/ n u s  a t  lacjiN alI i  o ' t g a n .
O q u v  q o ' l l a n n u  q u y i d a g i  m a s a l a l a r m  q a m n . b  o l g a n .

• A l .  ! ni  va r a t i s l i  p r i n s i p l a n .  l a r k i b i  v a  s t m k l u r a s i ;

» A L T  t a ' m i n o l i  t u r l a r i n i n g  k o m p o n e n t l a r i ;

•  A L I  k l a s s t l i k a l s i y a s i ;

•  l o v i h a l a s h  j a r a y o n i n i  I b r m a l l a s h t i r i s h ;

» a s t o i n a t l a s h t i r i l u . a u  l o y i h a l a s h n i n g  t c x n i k  \ o s i t a l a r i ;

•  a v t o m a t l a s h t m l g a n  l o y i h a l a s h  t a ' m i n o t i :  o p e r a l s i o n  t i / i m l a r .

\ v t o m a t l a s h t i r i l g a n  l o v i h a l a s h  t i z i m i n i n g  t e \ n i k a v i \

v o s i l a l a r i g a  a l o h i d a  c ' t i b o r  b e r i l g a n .
k o m p y u l c r l a r  h i s o b l a s h  q u w a t i n i n g  l i a y r a t l i  d a r a j a d a  o r t i s h i  

l i a n u l a  k n i h a l a s h  v a  i s h l a b  c h i q a r i s h  d a s t u i ï y  t a ’m i n o t i n i n g  k e n g  

l a r q a l i s h i  s h u n g a  o l i b  k e l d i k i ,  m u h a n d i s l a r  o ' z l a r i n i n g  k u n d a h k  

\  a z i  t a l a r i n i  y e c h i s l i d a  a \  t o m a t l a s h l i r i l g a n  lov i h a l a s h  t i / i m i  

( A l . l ) d a n  Î o ) d a ! a n i s h  i m k o n i y a t i g a  e g a  b o ' l d i l a r .  X a l q a r o  r a q o b a t ,  

t a j n b a l i  m u t a x a s s i s l a r  s o n i n i n g  t o b o r a  o r t i b  b o r i s h i  v a  s i t a t g a  

q o ’y i l a d i g a n  t a l a b l a r n i n g  o r t i s h i  k o r x o n a l a i  r a h b a r l a r i n i  l o y i h a l a s h  

\ a  i s h l a b  c h i q a r i s h n i  a v t o m a t l a s h t i r i s h g a  m a j b i t r  q i h n o q d a .  B u m n g  
o q i b a t i d a  o h y  m a k t a b  l a l a b a l a r i  l o y i h a l a s h g a  t a a l l u q h  h o i e a n  

o ' q u \  l a n l a r i n i n g  d a s t u r l a r i n i  o V . g a r l i i i s h  e h l i y o j i n i  s e / i s l i m o q d a .



B u  o ‘/<iartii islidan m a q s a d  -  t a l aba  lain i Л 1 , 1 dan toyda lan i sh^a  
o ' r g a t i ^ b  va  ularda  bu t i / i m l a r  a sos ida  votgan as:v,iy pr insiplar  
ha q i da  t a sa vv u r  hosi l  qi l i shdir .

O 'q i i v  qoMlanma ol iv tCMiikaviv o Lquv nuiassasalaruia  tahsi! 
o l a y o tg a n  ta l aba la r  uch im v o / i l g a n .  U bilan ishlasb ucluiii 
d as tu r l a sh  asos lar ini  bi l i sb k i foya  qiladi;  lalabada A l . l  btVvicha 
b i l i m la r  bo ' l i sh i  t alab el i l inaydi .



1 - l i O K .  A L T N I  Y A R A T I S H  l’ R I N S I  l’ L A R l ,  T A R K 1 B I  V A  
S T R U K T U R A S I

l . l .  A I . T n i  yar si l ish  p r i n s i p l a r i
T e x n ik a v iy  o b y e k tu i lo y ilm lu sh  u s h b u  obyek t  obraz ini  q a b u l  

q i l ingan fo rma (shakl)cia yarat ish,  q a y t a  o ' /g a r t i r i s h  va  t a sv i r l ab  
hcr ish b i l an  b o g i i q .  O by ek t  yoki  u n i n g  t a rk ib iv  q i sm in i ng  o b r a z i  
inson losavvur ida  ijodiy j a ra y o n  na t i j a s ida  yaral i l i shi  yoki  inson  va 
l i l M l a r n i n g  o ' z a r o  ta ' s i r i  j a r a y o n i d a  ba ' / . i  a lgor i tmla r  b o ' y i c h a  

v u /a g a  kel ishi  mumkin .
Loy iha lash  loyihalash uchun  tops h i r iq  b o i g a n  holda  bajari lacli  

Topshi r iq  j amiya tn ing q an d a yd i r  t e xn ika v i y  bu y um ni  o l i s b g a  
bo ' l gan  el i t iyoj ini  aks etürad i .  Bu topsh i r iq  u yoki  bu h u j j a t l a r  
ko ' r in i sh ida  b o i a d i  va  o b v e k tn in g  b ir la m c h i bayon i v a / i t a s i n i  
bajaradi .  I .oyihalash nat i jasini .  o d a t d a ,  obyektui  b e r i l g an  
sha roi t larda  t avyorlash uchu n  ye tar l i  m a i u m o t l a r n i  j a m  la ga n  
hu j j a t la rning t o i i q  komplckt i  o ' t a v d i .  Bu  huj ja t lar  o b y e k tn m g  
n a /ija v iv  b a y o n i  b o i a d i .

I oy ihav iy  yee h imla rn ing  h a m m a s i  yok i  bir  qisini  inson  va  
l i l M l a r n i n g  o ' z a r o  ta ' s i r i  y o i i  b i l a n  o l inad igan loy i ha la sh  
a v lo m a tla sh tin lg a n  dcb.  l ü l M d a n  f o y da l an i lm ay d ig an  loy i ha la sh  
csa. a v lo tn a lla sh lir iln ia g a n  l oy iha lash  d e b  ataladi .

I.o y ih a la sh  - -  bu ob yek tn in g  b i r l a m c h i  bayoni  va (yoki )  uni  
inavjud q i l ad igan  algori tm asos ida  be r i lg an  sha roi tda  h am  m a v j u d  
b o i m a g a n  obyek tn i  yarat ish u ch un  z a r u r  b o ' l g an  bayon ini  t u / i s h  
iarayoni:i ir.  I .oyihalash ber i lgan t a l a b l a r g a  j a v o b  berad igan ,  y a n g i  
buyumni  ya ra t ish  yoki yang i  j a r a y o n n i  a i n a l g a  oshir ish uchun  z a r u r  
\ ,\  yetarl i  b o i g a n  loy iha lanad igan  p r ed m e t  bayon ini  o l i s h  
i r .aqsadiJagi  i / l ani sh.  tadqiqot ,  h i sob  v a  kons t ruks iya lash  b o ' y i c h a  
;s!:l;:r m a jm u in i  o ' z  ichiga oladi .  I . oy ih a l as h  bu c h u qu r  i lni iy 
b i lnn larga va i jodiy i z lani shlarga  ha n id a  m a i u m  s o h a d a  
to 'p l a ng an  ta j r iba  va k o ' n ik tn a la r d a n  loy da lan i shga  as o s l a n g a n ,  
Ickin se rm a sh a q q a t  oddiv  ishlarni  ba j a r i sh  zaïurat i  b o i g a n  i n s o n  
bunyodkor l ik  faol ivat ining m u r ak ka b ,  o ' z i g a  xos  turidir.



l.o v ih a ta sh n i a v io m a tla sh lir ish  deganda  loyihani  i shlab chiqish 
j arayonini  b a j a r i s hn in g  shunday usuli  t u shuni l adik i ,  blinda 
lov ihalash  p ro t sedura la r i  v a  opcratsiyaluri  loy iha lo v eh im ng  h l  IM 
bi lan e h a m b a r e h a s  muloc |Otida amalga  oshadi .  Loyihalashni  
av tomal la sh t i r i sh  h i so b l as h  lexnikas i  vos i t a l a r idan  mu ntazam 
rav i shda  loydalani sl ini  n a z a r d a  Uiladi: hunda lov iha lovch i  va LHM  
oras idagi  funksiya la rn i  r ats ional  taqs imlash  va nusa la l a rn i  
ma sh in a d a  yechis l i  m e lo d la r in i  asosli  tanlash lo / i m.

A I . I ni ya ra t ish  ucluin:
ma tem at i k  m e t o d l a r  h a m d a  metod la r  va h i sob lash  lexnikasi  
vos i t a lanni  q o ' l l a s h  a sosida  loyihalashni t akomil l asht i r i sh;  
izlash,  isli lov bc r i sh  va  intormals iya ( m a  luriiot>ni chiqar ish 
jaravonlar ini  av l om al l a sh t i r i sh :
opt imal l a sh t i r i sh  va k o ' p  varianlti  l o \ i ha la sh  me lodlar idan 
loydalani sh:
loy iha lanayo lgan  nbyekt lnr ,  buyumla r  va  matci ial larnini '
ma tem at i k  rn ode l l a r in i  samaral i  q o ’llash,
obvekl l ain i  av t om at l a sh l i r i lgan  loviha lash  ucluin zarur
b o ' l g a t i ,  m a ’ l u m o l n o m a  t a v s i f i d a g i  l i / . i m l a s h t i r i l g a n

m a ' l u m o t l a r g a  e g a  m a ’lumol lar  bankini  yarat isn;
loviha hu j j a t l a r in i  shaki lanl i r ish ( ! a sm iy lasht i r ish)  si tat ¡111

oshir ish.
j jodiy b o ' l m a g a n  ishlarni av t o m at l a sh t i ns h  hisobiga 
loyiha lovchi la r  m e h n n t i n in g  i jodiy ulushini  oshir ish;  
k n i h a l a s h  m c lo d la r in i  uni t ikats iyalash va s tandar l lasht i i ish:
A 1 .1 so ha s id ag i  imi laxassis larm tayyor lash  va q a \ t a  

tayyorlash;
- lovihalovchi  b o ' l i m l a r n i n g  lurli da ra jadag i  ha m da  va / i l a s i  

har  XiI b o i g a n  avtomal l a sh l i r i lgan  t i / im la r  bi lan nuisfahkam 
aloqjida i shlashi  / a ru r .

/ {v lo m a tla sh tir ily u n  lo y ih a h ish  (¡.'¡mi (Л1.Г) 
avtomat l a sh l i r i lgan  loy iha lashn i  bajaruvchi  lov ihalovchi  lashkilol 
yok i  muta.xassis lar  j a m o a s i  bilan b o g i a n g a n  avlomalku-ht i r i lgan 
lovihalash v o s i t a l a r i n m g  majmnidi r .  AL T  te xn ikav iy  \os i t a l a r  
h a m d a  ma temat ik  va  das tu r iv  t a 'min lashn i  b i t b s h t i i a d i ;  ma temal ik



vü d a s i n m  l a ' m m o t  inuhand is l ik loy iha lash  va  konsl ruksiya lash  
masa l a la r im ng  xusus iva t  larin i ma ks i tna l  h i s o b g a  oigan liolda 
tanlanadi .  A l . Id a  mu l i and i sn ing  I I IM h i l an  ope ra t iv  bog ' lani shi  
vosiialari .  m a x su s  m u a m m ol i -y o ' nn l t i r i l ga n  t i l lar  va  informats ion-  
m a ' i u m o t  ba/.asi q o l l lanilishi hisob iga  da s lu r l a r d a n  foydalanish 

qiilaylii’.i l a ’min lanad i .
A i I ti i ii g a s o s i y v a /  i l ' a  s  i obyek l  va un ing 

tarkibis q i smla r in i  loyiha lashni  av tomat la sh t i r i ig i in  l a r / d a  
bajarishdir .  A L T  va un ing tarkibiy q i s m la r in i  yarat islula l iz imiy 
birlik.  bir-bi riga m o s  kel isb.  t ipik x u s u s i j a t l a r g a  qarab  tip va 
turlarga bo ' l i sh  h a m d a  r ivojlanisl i  p r ins ip la r iga  a m a l  qilish lozim.

I i /  j ni i y b i r l i k  p r i n s i p i . Loy iha lanayo tgan  
ob ye k t mn g  a lohida  e l emcnt l a r i  va o b y e k t n i  to*liq loyihalashcla 
l i z immng bir butunl igin i  va  t iz imiy «ya ng i l ik »n i  t a 'min layd i .

P, i i b i r i g a  m o s  k e 1 i s h p r i n s i p 1 AI Tn ing  
tarkibiv q i s m la r in m g  bi rgal ikda isl i lashini  t a 'm in la y d i  va oeliiq 
t izimni bir bu tun l ikdu  saqlaydi .

( ¡ p i k  x ii s u s i \  a I 1 a r g a q a  r a  b t i p v a 
t u r I a r u a b o ' l i s h  p r i n s i p i A L  Tiling t ipiklashgan 
va uni l ikat s iyalashgan e iement l a r in i  y a r a t i s h  va u la rdan 

loyda lamshga e ' t i bor ini  qaratadi .
R i v o i 1 a n i s h p r i n s i p i A L T  as os iy  q i smla r in ing  

l o ’Uir ib  bori l ishini .  takomi l l ash t i r i l i sh in i  v a  ya ng i l an ib  bor ishini  
i iamda darajasi  va  funksional  vaz ifas i  tur l icha b o l g a n  
avtomai l ashl i r i lgan t iz imlar  bilan b i r ga l ikda  isl i lashini  t a 'minlaydi .

A L T  i n s o n - m a s l i i n a  t izimi .  T.I1M yo rd am id a  h a m m a  
ui/. iluan va tu / i l ay o tg an  kn i ha las l i  t i z imlar i  av tomat la sh t i r i lgan  
t izimlarga kiradi .  I ¡larda loyihani  t c x n i k av i )  vos i t a l a r  yo rdamida  
tshlayotaan inson - -  mu h a nd i s  sa lohiyat l i  o"r in  ega l la sdi .  A L l d a  
i ii soi t, h i r inchidan,  i ' orma! izats i \a  q i l i n m a g a n  masalani  va.  
ikkinehidan,  insonn ing  evr is t ik  qobi l iyat l ar i  a sos ida  samara l i roq  
vccliiladig:an masala la rn i  yeeliadi .

A U  ivi -ca rx ik  (i/.iin. U h a m m a  da ra ja l a r d a  loyihalashni  
; \ i omal i as! i l i i i shga ko m p lc k s  yo n do sh u v n i  a m a l g a  oshiradi .  A L I  
q o ' l l a n d í ’ariida lov ihalashga blokl i - iyerarx ik  yo n do sh u v  saq lam b



qolishi  kcrak.  L o y ih a l ash n i ng  iyerarxik darajalar i  iyerarxik 
niniti/.ini k o T i n i s h i d a  A L T n i n g  inaxsus  das tur iy  t a 'mino t i  (l>T) 
s l rukturas ida  o kz  aks in i  topndi.

L o v ih a h ish  — • t adq iqo t .  h isoblash va konsl ruk tor l ik  tavsil idagi 
ishlar ko m p le k s i n i  bajar ish  asos ida  o b y ek tn in g  bi r lamchi  bayonini  
natijav iy b a y o n g a  o ‘zga rt i r adigan j a ravond i r .

Bi r lamch i  b a v o n n i  nat i javiy o ' zga r t i r i sh  o n tliq  /><m/i/larni 
tug 'di rad i ;  u l a r  loy iha lash  tugaganini  an iq lash  yoki uni davoni  
et tirish yo 'Mar ini  t an lash  maqsad ida  qa r ab  chiqi ladigan  predmet  
va/ i fas ini  oMaydi .  D u n d a y  bayon lar  lo y ih a li w 'd n m la r  deytkuli .

A L I '  o c h i q  v a  r iv n j l a n u v c h i  t i z i m d i r .  A L T  vaql o ' t i shi  
bi lan o kzga ru v ch i  t iz im b o klishi za ru rl igiga  kam ida  ikkitu sabab 
bor. B i r inch idan .  A l . l '  kabi  m ur ak k a b  obyek tni  ishlash uzoq 
mudda tn i  ega l l ay d i ,  sh un in g  uclnm A L T  t i z imin ing  qismlari  layyor  
b o ’la borgan i  sari  u la rni  eksplualat s iyaga kir i l i sh iqtisodiy nuqtayi  
nazardan ioyda l id i r .  Hksp lua ta t s iyaga ki r i t i igan t iz imning b a / av iy  
varianti  k ey i ne ha l i k  kengayt i r ib bori ladi .  Ikkinchidan,  hisoblash 
tcxnikas i  va  h i so b l as h  ma temat ik as i n i ng  doimi> progressi  yangi .  
ancha  t a k o m i l l a s h g a n  matemat ik  mo de l l a r  va dnsturlar  paydo 
bo"l ishiga o l ib  ke l ad i ;  ular  c ski rgan,  sa ina rador l ig i  kam bo ' lgan  
ana loglarni  a l m as h t i r i s h i  kcrak.  Shu  sababl i  A L L  ochiq [ i / iui  
bo ' l i sh i ,  y a ' n i  yan g i  me tod  va vosi t alarni  ulash qtilay b o ' lga n  
qob il iyatga c g a  boMisbi  zarur.

A L T  —  u n i  I lka  t s i y a la sh g a n  m o d i i l k i r d a n  m a k s i m a l  
f o y d a l n n i h u l i g a n  i x t i s o s la s h l i r i l ^ a n  t i z im di r .  Yuqori  cl lckl ivl ik 
va universal!  ik t a lablar i ,  odalda,  bi r -bi riga qa ra ma-q ardm l i i .  
Loyihalash vaz i fa la r in i  yeeh i shda  kam vaq t  va mater ia l lar  sarf 
bo ' l i sh ida  i fod a l an ad ig an  A L T n i n g  yuqor i  samarador l ig iga  
t izim larning ixt isoslasht i r i l i shi  hisob iga  crishi iatli .
lxl i sos lasht i r i lgan A L T n i  ishlab chiq i shga  kctadigan sarthi  
kamayt i r i sh u c h u n  ularni  uni f ika ts iya lashgan tarkibiy q ismlardan  
mak s im al  fo y d a l a n g an  ho Ida tuzisli m a qs ad g a  lmivol iudir 
Un i f ik as i ya l as hn ing  za ru riy sharli turli texnikaviy  obyek t la rm 
modc l l a shda ,  tahl i l  va sintez qi l i shda t imumiy  holatlarni  
qidir ishdadir .



1.2. A L T  l a r k i b i  v a  s t r u k l u r n s i
Niml i / . imlar  A L Ï n i n g  tarkibiy s l r i ikturav iy  qisni i  boMib. 

loyihalovchi  t a shki lo tning  lashki l iy  s t rukturas i  b i l an  ch a m b a rc h a s  
bog ' l anad i ;  ularda ix t i sos la shgan vosi t alar  k o r np l cks i  y o rd am id a  
Al . Tn in g  funksional  tugal  inasala l ar  ke tma- ke t l ig i  yech i l adi .

Vazi lasi  h o ’y icha n imt iz im la r  loy iha lov ch i  va xi/ .mat 
ko" r sa luvch i larga aj rat i ladi .

Loyi lndovcl i i  n i m t i z i m l a r .  U l a r o b y c k t g a  y o ' n a l g a n  ho ' l ad i  va 
loyiha lashning  m a ’lutn b o s q i c h i m  yoki  o ' z a r o  b c v o s i t a  bogMangan 
loyihalash masa la la r in ing  bi r  guruhini  a m a l g a  osh i rad i .

* I .oyihalovchi  n imt i / . imla rga ntisol lar:  buy u in la rn i  eskiz 
los iha lash.  ko rpus  dcla l l ar ini  lo \ iha lash.  m c x a n i k  ishlov berish 
(cxnologik ¡ara>oninrini loyihalash.

Xiztmi l  k o kr s n l u v c h i  n i m t i / i n i l n r .  I î u n d a y  n imt iz imla r  
un iu mi y  t iz imda ishlat i ladi  va loy iha lovch i  n im t iz i m la r  o7 .  
l i inksivalarini  bajar isl ida ularni  q o ' l l a h - q u vv a t l a sh n i  h a m d a  ularda 
o l ingan  nat i ialarni  shakl lant i r i sh ,  uza t i sh v a  chiqar ishni  
t a 'minlayd i .

* Xi/ .mat k o ' r s a tu v c h i  n i in t iz im l a rga inisollar:  
avtomat l asht i r i lgan m a ' l u m o t l a r  banki ,  huj jat lasht i r i sh 
mmt iz imlar i ,  gral ïk k ir i t i sh-chiqa r i sh  n imt izimi .

AL Tn in g  t iz imiy bir l igi  bir-hiri  bi lan o ' z a r o  b o g l a n g a n  
modul l a rn ing  mav jud l ig i  h a m d a  o ' / a r o  b o g ' l a n i s h n i  amalga  
oshi ruvchi  intcrfcyslar  t iz imi  kornplcksi  b i l an  t a 'm in lanad i ;  
modu l l a r  io\  iha lanad igan  obycktni  b u t u n l i g ic h a  bclgilaydi.  
Loy ihalovch i  n imt iz imla r  ichidagi  t iz imiy bi r l ik  u s h b u  n imt iz imd a  
loyihaviy yechimi  ol ini shi  kcrak  b o i g a n  o b y c k t  q i s m i n i n g  yagona  
inrormals ion model i  mav jud l ig i  bilan t a 'm in la n a d i .

A mal  IV masa la la rda  loy iha lanad igan o b y e k t  modc lla rini  
shakl lant i r ish va u la rdan  foydalanish av tomat l a sh t i r i lgan  
ioyihalash t izim (yoki  n im t i / im ) l a r i  vosi talari  k o rn p lc ks i  ( A L T V K )  
bi lan am alga  oshiri ladi .

A L T V K  (i/ . imining s t ruk tu rav iy  q ismlar i  b o ' l i b  turl i  vosi talar  
kompleksla r i  h a m d a  ta shk i l iy  t a 'min lash  k o m p o n e n t l a r i  xizmat  
qi ladi .  V osita lar k o m p le k s i  A L T n i n g  mos  loy ih a lo v c h i  va  (yoki)



\ i / .ma t  ko T sa t u v c l i i  n im t i / im la r id a n  loydalan i l adigan .  lirajlasli 
uchun  m o ' l j a l l a n g a n  va  m a ' l u m  k lass  (tur,  i i i rkum) obyekt lar ini  
loy iha lashga  yo 'n a lg a n  va (yoki )  uni l ikats i \a l as! igan 
p ro t sedu ra la r n i  bajar is l iga m o ‘I j al langan k o m p o n e m la r  va  (yoki)  
vos i t a la r  k o m p l e k s i  ma jmuidi r .

V os i t a l a r  ko mp le ks i  t ayyor lanad igau ,  l i raj lanadigan va Л1.1 
l a rkib ida  q o i l a u i l a d i g a n  sanoa t  buyumlar iga  kiradi va 
spe t s i i ïk a t s iya la nad ig an  buy um la r  kab i  hujjatkinlirt ladi .

A L T  vos i  t a l a r i  k o m p l e k s i  v a  ko in p o n e n  H a r m i n g  tu r í a  ri 
( L l - r a s m ) .  V o s i t a l a r  komp lek s i  ikki turga:  bir lurdagi  t a 'min las l i  
vosi t alar i  k o m p le k s ig a  ( t exnikaviy ,  dasturiv,  in tbrmat s ion)  va 
ko m b in a t s i y a la sh g a n  vosi t alar  k om pl e ks ig a  ajratiladi.

1 . 1 -  r a s m .  A L T  v o s i t a l a r i  k o m p l e k s i  v a  k o m p o n c m l a r i n i n g  t u r l a r i



Bir turdagi  t a 'n i  inot  vosi lalari  k o m p lc k s la r i  bir  turdagi  
ta in in lash k o m p le ks la r i d an  va (yoki)  k o i n p o n c n t l a r i d a n  tarkib 
topadi ;  ko inb in a l s i ya l as hga n  vosi ta l ar  k o m p le k s la r i  e sa  har  xil 
turdagi  t a ’min lash  k o m p lc k s l a r i  va k o m p o n e n t l a r i  m a jm uk la n  
tashktl  b o i a d i .  Vaz i fas i  i sh lab -ch iqa r i s l i - t exn ikav iy  b o i g a n  
mahsulo t l a rga  taalluc|li k o m b m a ts i v a la s h g a n  A L 1  V k l a r  ikki turga 

b o l i n a d i :
das tu r iv -metod ik  k o m p le k s  ( D M k ) ;  
d a s t u r i \ - t e \ n i k a v i y  ko m p le k s  (1)1 k ) .

D a s t u r i y  111 c t o d i k k o  in p 1 e  k s loyihalash 
obyekt i  (o byek tn ing  bir y o k i  bir  neeha  qi s im y o k i  h i r  bt i tun obyekt )  
b o ' x i eh a  tugal loviha yec l i imini  olish yok i  un i l ika t s iyak i shgan  
protseduralarni  bajar ish u e h u n  za rur  b o ’lgan das t u r i y .  inlormats ion 
va rnetodik t a ’tn ino t l a r  ( m a t em a t ik  va l ingvi s t ik  ta ininot lar  
ko mponen t l a r i  bi lan b i r ga )  ko m p o n e n t l a r i n i n g  o z a r o  bogMangan 

inaj imi idan iboral.
Vazifasi  b o ’y icha  D M K l u r  u m u ni t i z  i m  i y D M K la r g a  va 

b a z a v i y D M K la r g a  b o l i n a d i :  bazavi> D M K I a r  o ‘z navba tida  
in u a m m ou a  v o 'n a l g a n  \ a  o b ye k tg a  y o ’na lgan D M K l a r g a  bo ' l inadi .

I) a s t u r i v - t e x n i k a v i y k o m p 1 e  k s
D MK Iar n i ng  t exn ikav iy  t a ’min o tn in g  k o m p lc k s l a r i  va  (yoki)  
komponent la r i  bi lan o ' z a r o  bo g ' l a n g a n  m a j im i i da n  iborat .

Vazifasi  b o ’y icha I) 1‘Kla r  a v t o m a t 1 a  s h t i r i I g a n 
i s h j o y i (AIJ )  va in a r k a z  i y h i s o  b I a s h 
k o m p l c k s l a r i  ( M l  lK)g a  b o l i n a d i .

Vosi ta lar  ko mp lc k s la r i  o ' z l a r i n i ng  h i s ob la sh  va  inlormats ion 
resur slar im bir lasht i r ib n in i t i z im yoki  butui i  t iz in i l a rn ing  lokal 
hisoblash ta rmoqlar in i  t a sh k i l  qi t ishi  n iumkin .

Dasturiy in l o rm at s ion ,  metod ik .  m a t e m a t i k .  l ingvist ik va 
t exmkav iv  t a ’minot  tu r la r in ing k o m p o n e n t l a r i  vosi t alar  
kompleks la r in ing  t a rkib iv  q i s m i  l i i soblanadi.

A I . T V k  funksiyalar ini  sam ara ü  ba ja r i l i sh i  vosi talar  
komplckslar i  t a rk ib iga  k i ruvchi  k o m p o n e n t l a r n i  sotib 
ol inadiganlar i  bilan o ' z a r o  mos las lmvin i  t a ’m i n l a g a n  ho l da  ishlab 
cliic]ish hisobiga er ishi l i shi  kcrak



U m u n u i / i m i y  D M K l a r  das tu r iv .  informats ion,  me tod ik  va 
bosh qa  tu rd ag i  t a 'm ino t l a rn i  o ' z  ichiga oladi .  IJIar boshqaruv.  
nazoraL  h i s o b l a s h  j a rayon in i  reja lashl i r i sh,  AI I resurslarini  
t a qs imlashn i  ba j a r i sh  va n im t i / im  vo k i  butun A U  uchun  u m u m i y  
b o ' l ga n  b o s h q a  funks iyalarni  a m a l g a  oshir ish uchun mo ' l j a l l angan .

I I m u m t i z i n u v  D M K  larga ni i so  llar: moni  toi t iz i inl an,  
m a i u m o t l a r  b a / a l a r i n i  ( M B )  boshq ar i s h  t i / i nda r i .  in lbrmats ion-  
q id i ruv  t i z im la r i .  m a sh in a  g ra f ikas i  vosi talari .  dialogli  rej imni 

t a 'm in l ovc i i i  n im t iz i m la r  va h.k.
A l.T d a  te x n ik a v iy  v o s ita la r  fu n k s iv a la n m  ba ja rish in i 

b o sh q a riivc h i m o n ito r  tiz im la r i. M o n i t o r  t iz jmlar ining asos iy 

funksiyalar i :
t a l ab  q i l i na d i ga n  va mavj iu l  resurshir  masalalari  paketini  

nazorat  q i lu v c h i  topshi r iq lar  ustuvor l igi  va navbat  nomeri  
o ' rn a t i l ga n  ho lda  nia lu ino t l ar  bazas iga  kirish huquqini  

shakl lant i r ish ;
lops h i r i i | l a r  va  masala la rn i  boshqar i sh  t i l lar ining yo ' r iql ar igu  

ishlov b e r i s h  h a m d a  uzi l ishlarga boshqari shni  ilib olib,  u/di s l i  
s abab in i  tahl i l  qi l i sh  va  uni loy iha loveh iga  lushunarl i  a t ama la rda  
i zoh lab  r e a k s iy a  ( s c / i b  t a ' s i r )  qi l i sh;

n i m t i z i m l a r  paral lel  i sh lagan  sl iaroit larda dialogli  \ a  
in t e rak t iv-g ra f ik  ham roh l ig in i  t a shki l  qi luvchi  masala la r  oq imiga  

x i zm at  k o ‘r sat i sh;
-  a v t o m a l i k  r e j i ml a rd a  loy iha lash  operats iya lar ining bajai i l ishi  

s i lat ini  tahl i l  q i lgan.  bosq ieh  yok i  marsh ru tn ing  dav om  ctishi 
mczo n la r i  t ekshi r i lgan ,  m a rs h r u tn i n g  al ternat  iv qaWanl i sh i  
va r i ant la r in i  t a n l ag a n  ho lda  lov iha la shn i  boshqar ish,

t i z im ni  cks p lua ta t s iya  q i l i sh  stat ist ikasini  ol ib bor ish va

op t ima l l a sh t i i  ish;
- top sb i r iq la r ,  m as a l a l a r  va  n im t iz imla r ,  rejali t opsh ir iq lar  va 

jo r iy  k o ‘r s a t m a l a r  va s o ‘rov la r  ustuvor l ig ini  hisobga oigan holda  
A L T  res u r s l a r in i  taqs imlash :

r esu r s l a r  va  m a ’lumot la rn i  ruxsat  e t i lmagan ki r ishdan va 
na za rd a  t u l i l m a g a n  t a ' s i r l a rdan  b i m o y a  qilish.

A l / f d a  in fo rm a ts io n -q id irn v  liz itn la r  (1 Q I )  quy idagi



f u n k s i y a l a r m  b a j a r a d i :

i nlormats ion loud ( in lo t ek a )n i  m a  lumot la r  h i l an  to Idirish;
-  r aqaml i  m a ' l u m o l l a r g a  ar i l inet ik ishlov bc r i sh  va  ma tn la rga  

Icksik ishlov bcrish;
-  in lo rmat s ion  so ' r o v l a r g a  za rur  bo  igan m a ' l u m o l l a r n i  qidir ish 

m a q sa d i d a  ishlov bcrisli;
ch iquvch i  m a ’lu m o t la r ga  ishlov bcr isl i  va  chiquveh i  

hu j j a t l ami  shakl lant i r ish.  I Q T n in g  \u su s iy a t i  s h u n d a k i ,  ularga 
kc lgan  so ' rov la r  das tu r iy  y o l  hilan cn ias ,  ba lk i  bevos i ta  
loyda lanuvchi  tom o n id an  shakl lant i r i ladi  va in o n i t o rg a  tushunarl i  
b o i g a n  I 'ormallashgan t i lda  em as ,  balki  t a y an c h  s o ' z l a r  ketma-  
ket l igi  ko ' r in i sh ida  «d c s k r i p t o r  »lar d eb  n o m l a n u v c h i  tabiiy 
t i lda shakl lanadi .  Saqlash  u c h n n  qabu l  q i l ingan  h a m m a  bay on la rda  
b o i g a n  deskr iptor l ar  r o kyxat i  dcskr ip to r l a r  lug ' a t i n i  t ashki l  qiladi 
va q idi ruvchi  \ o kr iq lami shak l l an t i r i shga  m o ‘l ja l langan.

Deskr iptor l iga  n i sba tan  anc ha  m u r a k k a b  b o ' l g a n  I Q l l a r  ham 
mavjud .  I )larda in tbrn ia t s ion-q id i ruv  lili kat ta a h a m i y a t g a  ega;  hu 
ti lda inlormats ion o b y ek t  lar  orasidagi  se m a n t  ik n u mo sa b a t l a r  
h i sob ga  olinadi .  Hu esa n o t o ”g kri t an ianad igan  til q u r i lm a la r i  sonini  
kamayt i r i sh  imkonini  berad i ,  so ' ro v la rg a  ishlov be r i sh  e s a  nia  no 
inos  kel ishi  mezonlar i  a s o s id a  bajar i ladi .

M a ' l u m o t l a r  banki  kat t a  A L T l a r d a  in lb r m a t s iy a n i  tashkil  
q i l i shn ing vuqori  shakli  h isob lanad i .  Ular  — m u a m n i o l i - y o ' n a l g a n  
in fo rm at s io n -m a ' lu in o tn o m al a r  t iz imlar idi r .  B u  t iz imlar  
k ir i t i shn ing muayyan vaz i l a l a r iga  b o g l i q  b o ' l m a g a n  za rur  
in lbrmats iva la rni  kir i t i shni .  i n lormat s ion  n ia s s iv la r  saqlani shi  
h a m d a  fovdalanuvch il ar  yok i  das tur l ar  s o ' r o v i  b o ' y i c h a  zarur  
b o ' l ga n  informats iyani  ch i qa r i shn i  t a ' n i in layd i .  M a  lumot lar  
bank id a  taktograf ik k o kr in i sh da g i  in lbrmat s iyadar .  foyda lani ladi .

M u  '¡am ollar b a za sm i h o sh q a n s h  liz i/n i  ( M B B T )  
m a ' l u m o t l a r  st rukturasi  k o ' r in i s h id a  tashki l  q i l in gan  in lormat s ion  
baza bi lan ishlashni t a ’m in l a y d ig a n  d a s tu r i y - m ct o d i k  kom pleksd i r .

M B B  1 quyidagi  a sosiy  lunks iya la rn i  bajaradi :
m a ' l u m o t l a r  b az as m i  an iq lab  ol ish,  y a ’ni s x e m al a r n in g  

konsep tual  tashqi va  icliki dara ja la r in i  bayo n  q i l i sh ;



m a ' l u m o t l a r n i  bazaga yozi sh:
m a ' l m n o t l a r g a  o ' zga r t i sh  va  qo ' sh imc l i a l a r  kiritisli,  u t ann 

qay ta  t a s hk i l  qi l i shni  baja rgan  h o ld a  ularning saqlani shim tashkil  
qi l ish:

m a ' l u m o t l a i g a  kira o l i s h m  ta min lash  (qidir ish va ch iqar ib

ol ish) .
M a ' l u m o t l a r n i  tanib ol ish va a l a r g a  kirish ueluin M B B T d a  lil 

vos i t a l a r i  m a v j ud .  Masalan ,  m a ' l u m o t l a r  striiktura.si bayonidan  
tashki l  t o pg an  m a ' l u m o t l a rn i  t an ib  olish tili yo rdamida  
t a 'm i n l a n a d i .  M a ' l u m o t l a r g a  ki r i sh  lunksiyasi  m a  lumot larni  
m a n ip u ly a t s iy a  qi l i sh tili va s o ' r o v  qil ish tili yo rd ami da  amalga  
oshad i .  Q o i l a b  ( tul ib)  tu r i lad igan  s t ruktura la r  bo 'y ich a  M B B T n i n g  
ivc ra rx ik .  l a rm oq l i  va ni sbiy  tur lar i  bo ' l adi .

M a sh 'm a  g ra fika s in iu g  d a s tu r iy -n w to ch k  ko m p le ks la r i ( l ) M k )  
l o \ d a l a m i v c h i n i n g  HIIM b i l an  mul oqo t  ida grat ik in lo rm a t s i \ a  
a l m a s h in u v i ,  gcom et r ik  m a s a l a l a rm  yechish.  tasvir larni  
sh ak l l a n t i r i sh  va grallk in lo rmat s iyan i  avtomntik ravislula 
t ayyor las lmi  t a 'min layd i .  l o y d a la n u v c l i i n in g  ! HM bilan gralik 
m ul oq o t i  («ki r i shn ing  g r a h k  melodi»)  kir ish-chiqish 
n i m d a s t u r l a r i g a  a soslanadi :  bu  n inuiastu rla r  kir i l i sh-ehiqar ish 
q u r i l m a la r id a n  ol inadigan  k o m a n d a l a m i n g  qabul  qi í inishini  va 
u la rga  i sh lov beri l ishini  hanu la  ushbu  qur i lma larga boshqart iv 
t a ’s i r l a r i n in g  chiqar i l i shini  t a ’minlayd i .  Gcome t r ik  masala la r  
\ e c h i m i  (grafik modc l l a sh )  gral ik inibrmatsiyani  qayla 
o ' z g a r t i r i s h g a  kel t iradi;  bu oV.garl irish surLsh, burash,  
m a ss h ta b la s h  va sh.k.  tur la rdagi  e l em e nt a r  gral ik operats ivalarni  11 

voki  bu  ke t ma -k e t l ik da  baja r i l i shida  i fodalanadi .  Gra l ik  mode l la sh 
uchun  D M K l a r d a n  foydalani ladi ;  u l a rda alohida e l em en ta r  gralik 
op e r a t s iy a la rd an  íashqari  uch o ' l c h a m l i  tasvir larni  g ra l ik qayla 
o ' zga r t i r i s h la r ,  proyeksiya .  kes im  va h.k. larni  qur ish protseduralar i  
a m a l g a  oshir i l isl i i  m um ki n .  G r a h k  o ' zga r t i r i shlar  D M K s id a  ba zi 
tez- t ez  foydalani lad igan  t asvi r larni  shakl lant i r ish.  graí  ik 
m a ' l u m o t l a r  b a / as i n i  boshqar i sh ,  g raf ikaviy  mmdas tu r l a rn i  sozlash 
uc hu n  v os i t a l a r  odatda naz a rda  tnl i ladi .

Dialosili  rej im g ral ik  va  (yoki)  belgi (s imvol) l i

l l



m l o r m a l s ^ a l a r n i  kiril ish,  naz ora t ,  tahr i r lash,  qay ta  o ' z g a r l i r i s h  va 
d i iq a r i s lm i  am alga  osh i r ad ig an  das tu r iy - inetod ik  k o m p l e k s l a r  
\ o r d a m i d a  am alga  oshir i ladi .  T op sh i r i q la r  bajar i l i shini  pake t  
r e j imida va u /o qd a g i  t e rm in a l l a r g a  nat i jalarni  ch iq a r i s hn i  a l o q a  
kana lla ri  orqal i  la’minlavdi .  A l . T d a  va/.ilasi u m u m i y  b o i g a n  
dialoul i  D M K la r  bilan bir  q a t o r d a  ixt i soslashgan  D M K l a r d a u  bain  
Ibyda lan ish  mumk in .  Vaz i t a s i  u u u i m i y  b o ' l ga n  D M K I a m i  A l . l  ni 
yaral ish  va  ekspluatats iya q i l i s h n in g  b o sh la ng ‘ich b o s q ic h la r id a  
q o i l a s h  m a qsa dg a  m u v o i i q ;  bu D M K d a n  loy iha lash  
me io d o lo g i y a s i m ,  m a ' l u m o t l a r  va anial iy das lu r l a rga  i sh lov ber i sh  
i cxn o lo g iy as mi  islilab ch i q i sh  va  Ickshir ish uchun  fo yd a lan i l ad i .  
Kcv incha l ik  A l . I d a  d ia logni  tashki l  qi l ish b o ' y i c h a  m a x s u s  
la lablarni  h i sobga  oigan h o l d a  DMKIarn i  mo di f i k a t s iy a la sh  
m u m k i n .  B u n da  soTov la rga  d ia lo g l i  yoki  pakctl i  r e j i m d a  i shlov 
ber i l ishini :  t i / i mn ing  da.sturchi  b o ' l m a g a n  Ib y d a l a n u v ch ig a  
v o ’nal ishini ;  y u q o n  dara ja t i l l ardag i  dialogli  a m a l i y  d as tu r l a r  
kiriti lish i (qo ' sh i l ish i)  y o i i  bi lan l izim kcn ga y t i r i l i sh i  
imimkin l ig in i :  «Memo» va d irek t i  va la r  y o r d a m i d a  d ia log n i  
boshqar i sh  imkonini  h i sobga  o l i sh  zarur.  AU  ruknlar i  u ch un  
u i n u m l i / i m i y  D M K lar n in g  t av s iy a  qi l inadigan t o ‘p la m i  1.1- 
j advalda  kel t ir i lgan.

M u a m m o  I i y o ‘ 11 a  1 g  a n D M K la r  o ‘z  ichiga 
b o s h k m g ' i c h  ma 'h imot la r ,  b u tu n  loyiha lash  obyek t iga  yo k i  iming  
\ i n ' m a  bi r l iklar iga b o i g a n  t a labla r  va eh e k la n i sh la rn i  
a \ to m a t l a sh l i r i lg a n  ravislula t a r l ib ga  solish uchun m o i j a l l a n g a n  
das tur iv  vosi talar;  loyiha lash  ob yek t i n in g  fi/ . ikaviy ishlasli  
p r ins iptni  tanlash.  t exn ikav iy  y e c h im l a r  va loy iha lash  obyek t i  
s tm kl liras ini lanlash:  k o n s t r u k s i y a la rn in g  si fat ko*rsatkichla r i  
( t exnologikl ig i )n i  baholash va de ta l l a r g a  ishlov ber i sh  m ar sh r u t i n i  
lov ihala.shni olishi mumkin.

O  b v e k t I i y o ' n a 1 g  a  n D M K la r  loy iha lash  
obvekt l ar i  xususiyat lar ini  p r e d m e t  sohasi  ma j tnu i  s i f at ida  aks  
et t iradi .  Bunda> DMKIarga ,  m a s a l a n .  \ i g ‘m a  bir l iklar ;  s t andar t  
yoki  q ' tbul  q i l ingan yech imla r  a s os id ag i  detal lar;  shakl  c l en ien t l a r i  
s in te / i  a sos idag i  detal lar;  d e t a l l a r g a  ishlov berish tur lar i  b o ' y i c h a



t ex n o lo g ik  j acayon la r  va h .k . la rn i  loyihalashni  aviomal la sh t i i  islini 
q o ' l l a h -q u v v a l l a y d ig a n  D M K I a r  kiradi.

Y u q o r i ( ) ‘ r l n

D M  K  n o m i i m u m d o r u n u i n d o r  i

A U A I J

M o n i t o r l i ,  d i a l o g l i  t i z i n i j

D i a l o g l i  r e j i m n i  l a ' m i n l a s h 1

M a ’ U i m o t l a r  b a / a s i n i  b o s h q a r i s h  t i / i m i +
( M B I J T )

7

D a s t u r l a s h  t i l l a r i n i n g  t r a n s l v a t o r l a r i  v a .4
i n t c r p r e t a t o r i a r i

M a s h i n a  g e o m c l r i y a s i  v a  g r a f i k a s i n i n g

v o s i l a l a r i :

p c o m e t r i k  p r o l s e s s o r

g r a f i k  p r o t s e s s o r +

M a t n l a r ,  l u i j j a t l a r n i  s h a k l l a n t i r i s h

C ' h i / m a - g r a f i k a v i y  h u i i a t l a r n i  s h a k l l a n t i r i s h +

U n u i m t e x n i k a v i )  h i s o b l a r ' r f

A U  A U ,  V I H  K  A U  a l o q a l a r i m 4
t a ’ n u n l a s h

T

K o m p o n o v k a  v a  l o p o l o g i y a n i  l o y i h a l a s h

O p t i m a l l a s h t i r i s h . : . '

I . l - j a d v a l  

Iv;< 111 | 
mumriur i

AU
i

* I z o h  « t »  t c x n i k a v i y  v o s i t a n i n g  b o ' t i s h i  / . a m r l i g i m  b i l d i r a d i .  «  •> 

k o m p o n e n t l a r n i n g  k o m p l e k s  t a r k i b i d a  b o ' t  ¡ s h i l l i n g  m a j b u r  e m a s l i g i n i  

b i l d i r a d i ,  « i »  u s h b u  t u r d a g i  q u r i l m a  b i l a n  k o m p l e k t a t s i v a l a m s h  / a r u r a l i  A U  

y a r a t i s h  b o ' l g a n  t c x n i k a v i y  t o p s h i r i q d a  b c l g i l a n i s h i  k c r a k .

S a v o l l a r v a  t op sh ir iq l ar
1. A L T n i  yarat ish p r ins ip la r in i  hayon qiüng.
2. A L T n i  yara t i shdag i  a s o s iy  holatlarni hayon qil inu.
3. A L T  s trukturas ini  t a sv i r l a b  bering.



2 -  B O B .  A L T  T A ’M I N O T I  T U R L A R I N I N G  
K O M I ’O N K N T L A R I

2.1. A L I ’ r n a t e n u i t i k  {a’ m in o l i  ( M l ’)
AL T  matc m at i k  t a 'm in o t i  asosini  a l g o r i t m lar  tashki l  qi laüi :  bu 

alp.oritmlar b o A i e h a  A L l n i n g  das tur iy  t a ' m i n o t i  i shlab chiqi ladi .  
A L  I da  ma t cm at i k  t a 'm i n o t n i n g  c l cment l a r i  b a r  \ i î  b o i a d i .  L la r  
ichida invariant  c k m e n t l a r  - funks iona l  mode l l a rn i  tu / i s h  
pr insiplar i .  a lgebraik  va d if ï ercnsial  t e n g l a m a l a r n i n g  sonl i  yech imi  
mc todla ri .  eks t r emal  ma sa la l a rn i  q o ‘yish,  ek s t r i nu jm ni  qidi r ishlar  
nia \  jud. Ma tcma t ik  t a 'm in o tn i  ishlab cl i iqish A L  I' yara l ishdagi  cng  
nui rakkab  bosqichd ir ;  A L T  u n um d o r l i g i  va  i sh lash imng  
samatador l ig i  k o ’p j ih a td a n  unga bog ' l iq .

Al I DTsi  va / i f as i  va  am alg a  oshi r ish  usu l l a r i  bo 'y ic ha  ikki 
q i sm ga  bo' l inadi :

!)  ma tcmat ik  mc lo d la r  va ular a s o s i d a  lu/ . i lgan Knihala^h 
obvck t i ann i  t avs i l lovchi  m a tc m at i k  mod e l l a r ;

2) a \ tom at l a sh t i r  i lgan loyiha lash t c xno log iyas in ing  
lo rmal la shgan  bayom.

Matcmatik  t a ’mino t  bir inchi  q i sm in i  a m a l g a  oshir is l ining 
usullari  va vo.sitalari turli A L Ï Ï a r d a  o V i g a  xo s l ig i  bi lan aj ra l ib  
turad i va loyihalash obyek t l a r in i ng  xu su s i ya t l a r i ga  bogMiq. 
Matcmat ik  t a ’m in o t n in g  ikkinchi  q i s m i g a  kclsak,  
a \  t omatla sht i r i lgan loy iha lash  j a ra y o n l a r in i  formai  lashtirish 
majimii ,  a lohida loyiha lash  masa la la r in i  a l go r i tmlash  va 
das tur i ashga nisbatan h am  m u r a k k a b  m a s a l a  c k a n .  Bu mas a lam  
yechisl ida lov iha lashur i sh  t e x n o lo g iy a s in in g  mant iq iy  
butunl igicha,  juin latían av tomat l a sh l i r i sh  v os i t a l a r i da n  foydalanish 
asos ida  lov iha loveh i la rn ing  bir-biri  b i lan m u loq o t i  niant  iqi, 
Ibniial lashl ir i l ishi  kcrak.  l i s hb u  turdagi  m a sa l a r n i  vech i sh ga  tnos 
kcladiuan t i / im la r  u m u m i y  na / .a riyasining m e to d la r i  va holatlari  
k ^ ’ri lavotean sohada  hoz i rcha  qoMlan i l i sh ini  topinadi .  
Lovihalashni  avtomat l a sh t i r i sh  b o 'y ic h a  isl i lar  k o ’p hola t la rda 
lovihalash mc todo log ivas i t i ing  t a k o m i l l a sh m a g a n l ig in i  namoy on  
qildi va bir vaq tn ing  oV.ida loy ih a la sh  j a rayon la r in i



t akomi l l a sh t i r i sh  b o ‘y icha  masala la rn i  yechi sh  zarurat iga ol ib 
kelcli. l . oy ih a l as h  me todo log iyas in i  takomil l asht i ri sh \ a  
nvo j l an t i r i sh  ko nsc ps i yas iga  turli  mua ll i  f l aming  qarashlar i  bir 
na r sada b i r -b i r iga  o ‘xshash :  loyiha lash  asos ida  t i / imli  yondashuv  
yot ishi  ke r ak .  A L T n i n g  m a te m at i k  t a 'mino t i  loyihalashni  
av t o m a t l a s h t i r i s h m n g  obyckl i ,  j a ray o n i  va vositalarini  o ' z a ro  
b o g l i q l i k d a  b a y o n  qi l i shi  lozim.  Hozirgi  pay tda ushbu masa lan i  
yechi sh  u c h u n  tay in l i  nazar iy baza b o ' lm ag an l ig i  uchun.  am ald a  
turli  m a t e m a t i k  m c to d  l am ing  in ur akk ab  t izintlarini mode l  lash 
vosi talar i  y a g o n a  k o m p le k s g a  inlegratsiyalashisht  j a rayoni  
bor mo qd a .

Ush bu  j a ra yo n  r ivoj ida ikki t a ist iqboll i  yo ' nahs lmi  aj ral ish 
nuunkin:

-  o p t i m a l  loy ihav iy  yec l i imla rni  ol ish mctodlar ining,  ju m l a d a n  
av to ma t l a sh t i r i lga n  loy iha lashga y o ' n a lg a n  me tod ia rnm g rivoji;

loy i l i a l anayo tgan  oby ek t l a r u in g  turlariga invariant  
av to m at l a sh t i r i lg an  loyiha lash  jarayoi i l ar in ing o 'z in i  
t ako mi l l a sh t i r i sh  va t ipiklasht i r ish.

Dav la t  s t an dar t l a r i n ing  « С А П Р ,  I i imobuc фу н к ц н о и а . ш ы е  
сх е м ы  п р о е к т и р о в а н и я  и ш е л и й  в у сл о в и ях  фу н кц ио ни ров ани я  
с и с те м »  m e t o d i k  ko ' r s a tm a la rn i  islilab chiqish lovihalash 
jarayon larini  avtomat l asht i r i s l in i  takomil lasht i r i sh va 
t ip ik lasht i r i shda  ahamiya t l i  nat i ja  bo ' ld i .  Unda  loyihalashni  
av tom at l a s h t i r i sh  j a rayon i  tarkibi  va  protsedi iralar  ketma-kct l igi .  
l oyihaviy h u j j a t l a rn in g  m a z m u m  va  shakl lari  bo 'y icha  an anaviy 
loy ihalash  j a r a y o n i d a n  keskin farq qiladi .  Shu bilan birga 
av t on ia t l a sh t i r i lgan  loyihalash j a r a y o n id a  loyihalash obyekt l ar iga  
invariant  boMgan m a ’lum sondag i  p rotscduralarni  ajral ish mumkin .  
Lo y ih a la sh n i n g  n a m u n a v iy  j a ra yo n in i  mode l l a shn ing  ma temat ik  
appara t in i  mark az la sh t i r i l gan  ho ld a  ishlab chiqish va bunday 
mode l l a rn i  a m a l g a  osh i ruvch i  bazaviy das tur iy-mctodik 
k om pl e k s l a rn i  chiqa r i sh  av ton ia t la sht i r i lgan loyihalash ja rayon la r i  
t cxno log iya s in i  t akomi l l a sh t i r i sh  va t ipiklasht i r i shda ist iqbolli  
yo 'nal i s l id i r .



2 .2 . ALTninK d as lur iy  l a ’ m in ot i  ( l )T)
Al i n i n g  das luriy l a ’mino t i  av t omat l a sh f i r i lgan  l o y ih a la s h m  

ba j a r i sh  uchun  / a rm  b o i g a n  h a m m a  das tu r l ar  va  c k s p lu a t a t s i o n  
h u j j a t l a n d a n  iborat.  Das tu r iy  t a 'm i n o t  u m u m t i / i m i y  va  m a x s u s  

( ama! iy ) !a rga  bo ' l inadi .
( h n tim tiz im iv  D T  l e xn ikav iy  vosi ta l ar  funksiyalai  ini t a shki l  

qi l i sh uchun ,  y a m  h i s ob la sh  j a r a y o m m  rc ja l a sh l i r i sh  va 
boshq ar i sh .  mav jud  rcsur sla rni  t a q s i m la sh  u ch u n  m oM ja l l ang an  va 
L I I M  h a m d a  hisoblash k o m p le k s l a r i  ( I l K ) n i n g  op cra t s i o n  l i / im la r i  
k o T in i s h i d a  namoy on  bo ' l ad i .  U m u m t i z i i n iv  D T  o d a t d a  k o  p 
i lova la r  uchun  yaral i ladi  va  A L T  spe l s i t ikas ini  aks e l t i rmayd i .

M a xsu s  (a m a liy ) D T  da  lov iha lash  p ro t sedura la r in i  b ev o s i t a  
ba ja ra d ig a n  ma temat ik  t a ' m i n o t  r ea l iza l s iya  qi l inadi .  M a x s u s  D I 
u d a l d a  am al i y  das tur l ar  pakc t i  ( A D I ’) ko ' r i n i sh id a  b o ' l a d i ;  u l a rd a n  
ha r  biri lovihalash j a r a y o n m i n g  m a ' i u m  bosqichini  y o x u d  lu rh  
b o sq ic h la r  ichidagi  bir lurdagi  m a s a l a l a r  guruh in i  b o sh qa ra d i .

A1 I in tashki l  qilish h a m d a  uni  yarat ish  va  unda n  foyd a la n i s h  
sam ar ad o r l ig ig a  t a ’sir q i luvch i  D i n i n g  pr insipial  x u s u s i y a t l a n .
| | | M  r ivoj lanishi  va t a k om i l l a s hg a n i  sari u m u m t i z i m i y  D i n i n g  
opcr a t s ion  t i / im  ( t )  I ) kabi  k o m p o n c n t i n i n g  aha m iy a t i  t o b o r a  o rt ib  
bo r m o q d a .  / a m o n a v i y  h i sob lash  t iz imi  (U I )ning fo y d a la n u v c h i l a r  
ixl iyor iga bcrayotgan imkon iya l i  t cxn ikav iy  qu r i l m a la r g a  n i s ba ta n  
k o ' p r o q  opcra t s ion  l i / im la r  b i lan an iq la n m oq d a .  O T  L H M d a  turli  
m a sa la l a r  yeehi l i shini ,  m a ' l u m o t l a r n i  u / a t i s h  kana l l a r in i  va  ta shq i  
q ur i lma la rn i  masa lal a r  o r as id a  d i n a m ik  t a qs im lashn i .  m a s a l a l a r  
oq im iu i  rcjalasl i l i rishni va u la rni  bc l g i l angan  m c / o n l a r n i  h i sob ga  
o lgan  ho lda  yechi l i shining ke t ma-kc t l ig in i ,  h i sob lash  k o m p l c k s i  
xo ti r as ini  d i na mi k  t aqs imlashn i  bir  vaq tn ing  o ’/ i d a  t a shk i l  q i ladi .  
Lckin C)1 o ’/, faoliyati uchu n  m a ' i u m  rcsurslarni :  p r o c e s s o r ,  ta shq i  
va a sosiv  xol i ralarni  t alab q iladi .  O l n i n g  imkoniyat i  q a n c h a l ik  
k o ‘p bo ' i sa ,  unga s lnmcha lik  k o ' p  r csur s la r  talab qi l inadi .

B a za v iy  />7Timumtizimi> D T  n in g  ahamiya t l i  k o m p o n c n t i d i r .
Al  l' das tu r iy  t a 'm ino t i  ya ra t i l a y o tg an da  bazav iy  D T  ishlab 

isli lab ch iq i l adigan obvc k t l a r  qa to r i ga  k i rmaydi .  ( i c o m e t r i k  va 
gral ’ik inlornia ts iyalarga i shlov ber ish,  m a  lu m ot la r  baz as in i



sh ak l l an t i r i sh  va uiulan I b sd a la n i s h  uchun m o ' l j a l l a n ga n  ba /a \ i>  
H I  b u n m i s o l  b o ' l a  o ladi .  (x)uruvcl i ining a\ tot t i a l l ash t i r i lunn 
isl ichi joyi (C,)Al.i) m a s h i n a  g raf ikas in ing b a / av iy  1)1' yarat i ldi  va 
t a s d iq la nd i .  l i n i n g  asos ini  g ra l l k  kirit isii-cti iqarish am al i )  das turl ar  
pakc t i  lashki l  qi ladi ;  bu p ak e t  amal iy  das tur  bilan va gra l lkaviy  
qu r i ln ia l a r  to 'p l a in  i o r as id a  I 'unksional intcr lcvsni  qur i lma la r  
d rayvcr i  va g ral lkav iy  d r ay v c r l a r  yor dam id a  l a 'm in l ayd i .  l ining 
a s o s id a  ishlab ch iq i lgan  g r a l l kav iy  l iuj jat lasht ir ishning amaliv 
d a s tu r l a r  pakct i  c sa  m a x s u s la s h g a n  dasturiv t a 'm in o t  tarkibiga 
ki radi .  ( i r af ikaviy hui jat  lasht  i r i shning amal iy  das tu r l a r  pakcli  
tran si vat s iva  qil i sh.  v izual l ash t i r i sh .  c h i / m a l a r  nanuinaviv 
c l em e u t l a r i  U ' h N L )  bay on i n i  saqlash  ucluin a lohida  masala la r  
t o p l a m i  hatrnla a m a l i \  d as tu r l a r  pakcti  (Af )P)n i  yaia l i sh  uchun 
m o d u l l a r  ku tubxonas i .  k u t u b x o n a d a n  (ChN L)  bayonla r ini  tanlab 
o l i sh  va u la rn ing  tasvir ini  o l ish  to ' p l amla r idan  iborat.

S tandart l asht i r i lgan loy ihalash  p rot seduralar in i  amalga  
os h i ra d ig an ,  tarkibiga shunda >  ba /a v iy  DT kir it i lgan AP.IIaridan 
lov d a la n i s h  A L T  das tu r iy  t a 'm in o t i n i  yarat ish mc hna t in i  sc/.ilarli 
d a r a j a d a  vcngi l la tadi .  Lck in  h a m m a  hol larda h am  ALTni  
y a r a tu vc h i l a r  amal iy  D T n i  ishlab chiqishlari  lozim bo' ladi .  
H i so b la sh  tcxnikas i  qo ' I I an i l ad iga n  soha kengay ib  borishi  va 
lov iha lash  jara>on)arini  avtomat lasht ir ish  niasalalari  
m u r a k k a b l a s h i b  bor ishi  b i l an  das tu r l a sh nm g murakk ab l ig i  niehnati  

o r t ib  boradi .

2 .3 .  ALTnin»» i n r o r m a l s i o n  f a ’mino l i
Loy iha l ovc h i l a r  loy iha lash  j a rayo n ida  loyihaviy yec h imla rm 

b cv o s i t a  i shlab chiqi sh  u ch un  Ibydalanadigan in a ' l um o t l a r  AL T  
in lb rm at s io n  t a 'm ino t i  ( IT)  asosini  tashkil  qi ladi .  L shb u  
m a ' l u m o l l a r  turli t a sh uv ch i  (nocmejn>)lardagi  u soki  bi; 
k o ' r i n i sh da g i  huj ja t lar  k o ‘rinisi i ida t aqdim qi l inishi  m u m k i n :  bu 
t a shuv ch i l a r da  ma tc r i a l l a r  komplck t lovch i  (but loveh i)  buvumlar .  
na n u i n av iv  lovihaviy y c c h i m la r .  e l cmen t l a r  paramet r la r i  haqidagi  
m a ' l u m o !  tavsi l ldagi  a x b o r o t l a r  hamda  oral iq \ a  nat i javiy 
lov ihav iy  vcchimlar .  lov iha lanayotga i i  obyekt l ar  st rukturasi  va



parametr la ri  va  shu kab i l a r  k o ' r i n i sh id a g i  j o r i y  i si 1 lama l am ing  
holati  haq idagi  m a ’lumot la r  b o l a d i .

Ihinda hir  o ’/ .gansh nat i jasi  b o ' l g a n  m a ' l u m o l l a r  boshqa  
jarayon uchu n  b o sh la n g ' i c h  m a ' l u m o t  b o ' l i s h i  m u m k i n .  A L I n i n g  
h a m m a  kon iponcn t l a r i  l om o n id an  t o y d a la n i l a d i g a n  itia iumol iar  
majimii  A L I  in l b rmal s ion  londini  t a shk i l  q i l adi .  A L I  l i n i n g  
asos iy lunksiyas i  in lb rmal s ion  jon d n i  bos hqa r i shd i r .  ya ni 
m a ' l u m o l l a rg a  kira ol i shni  hosil  q i l i sh ,  q o ’l l ab -quvva l l ash  \ a  
tashkil  qi l i shni  t a 'm in la y d i .  Sh un d ay  q i l ib  A L T  lT- in fbrmals ion  
tbnd va uni boshqar i sh  vos i t a la r in ing m a jm u id i r .

AL T  in lb rma l s ion  fondi  tarkibiga q u y id a g i l a r  kiradi :
das lur iv modul l a r ;  ular  belgi  ( s i m v o l )  obyekt  ma in  

k o ' n n i s h i d a  saqlanadi .  A L I n i n g  hayo t iy  sikl i  d a s o m i d a  bu 
ina ' l um oi la r  kam o ' / . ga radi ,  bclg i l angan  o ’l c h a m l a r g a  cga b o l a d i  
\ a  inlbrmals ion lbnd yaral i l i shi  b o s q ic h id a  p a y d o  boMadi. Bu 
mn' lumol larninLi  isle molc lu la r i  A L I  turl i  n in i l i / i m la t i nm g 

inoni torlar idir ;
bosh la ng ' i ch  va nat i javiy inodul l ar ;  u l a r  b i r  ko ' r in i shdan  

ikkincli isiga o ' / . gans l i  j a rayon ida das tu r iy  m o d u l l a r n i  bajar ishda 
/a rur .  Loyiha lash  j a rayon ida bu m a ' l u n i o t l a r  le/.-tc/. o ' / g a n b  
tniaili.  Ickin u t a rn m g turi  o ' / g a r i n a s  b o ’lib. b u  lur  mos  dasturiy 
modul  hi Ian amq lana d i .  Ora l iq  in a ’ lumot la rn i  t a shki l  qi l i shda lurh 
turdagi  m a ’lumot larn i  o ' / a r o  nnivo l iq la sh t i r i sh  j a rayo n ida  lalovull i  
s a / iva t l a r  vu judg a  kel ishi  muir .kin;

- m e 'v o r i v  i n a ' l u m o t n o m a v  iy lo>il iaviy l iu j j a i i ioma  (MMLI1)  
o ’/, ichiga ma tcr i al la r .  s x e m a l a r  c l ement l a r i ,  un i l ika t s iya lashgan  
u/.cllar konsl ruksiya lar  haq idag i  so ' r o v  m a ' l u m o t l a r n i  oladi.  
Od a t d a  bu m a ' l u m o t i a r  yaxsh i  s t ru k tu r l a n g au  va laklogral ik 
ma ' l un io t l a r  qa to r iga  kir i t i sh mu m ki n .  D a v la t  va t armoq 
standarl lari .  ama l  q i l inad igan  matc r i a l l a r  va  y o ’r iqlar .  nam una v iy  
lovihaviy yech imla r ,  qa t ' i y  bclg i l angan  ( r e g la n i e n l l a n g a n )  hujjat lar  
( b o ' sh  s t ruk tu r langau hujjat l i  m a ' l u m o t l a r )  h a m  M M L I l g a  kiradi .

loyiha lashning b o n s h i d a  dia logni  t a sh k i l  q i l i sh  maqsad ida  
ln lbnnal s iyan i  d i splcy  ek r a n id a  tasvir lash m i k o n i n i  bc radigan va 
kadr  shakl ini  belgi  lay d ig an  o' / .aro b u g ’ la ng an  m a ’luniot lar



ina jmuin i  i l b d a l a y d i g a n  d i sp lcv la r  e k ran la r in ing  n ia /mu ni .  Od a l da  
hu m a i u m o t l a r  A L T  hayot iy  sikli d a v o m id a  o ' / g a r m a y d i ;  q a f i v  
belg i l angan  o i e h a t n g a  ega  b o i a d i l a r  va o ‘zlar ining 
xarakter i s t ika la r i  b o ‘y icha  dastur iy m od ul l a r  va b o s h l a n g i c h  
m a i u m o t l a r  o r a s i d a  o ' r in  egal laydi ;  ber i lgan d ia log  grail  
real izats i>asi  j a ray on i da  A L T  dialogl i  t i / im  lomonidan  
I 'oydalanitadi;

- joriy lo y ih a v iy  informats iya;  loyiha liolati va  bajar i l i shining 
bor ishini  a k s  e t t i r adi .  O d a td a  hu informats iya b o ‘sh 
s t ru k tu r a langan .  loy iha lash  j a ra y o n i da  t ez- tez o ' / .garadi  va matnl i  
huj jallar s h a k l i d a  i fodalanadi .  A L T  informats ion Ibnd ini 
boshqar i sh  usu l l a r i n i  t anlashda  pr insiplarni  ( a' ri l lash \ a  
info rmat s ion  fond,  m a i u m o t l a r n i  s t rukturalash \os i l al ar ini  
aniqlash,  m a i u m o t l a r  niassivlar ini  boshqar i sh  usullarini t anlab  
o l i shning a h a m i y a t i  kat ta.

A L T  i n f o rm a ts io n  fondini  bosh qa r i s hn i ng  quyidagi  usulhiri  

farqlanadi:
-  fayl t i z im i d a n  foydalanish;
-  k u t u b x o n a l a m i  qurish:
-  m a i u m o t l a r  b an k i da n  foydalanish;
-  a d a p te r l a r  in fo rmat s ion  das tur l ar ini  yaralish.
I - a y  Mi  t i z i m  l a r d a n  v a  k u t u b x o n a l a m i  

q u r i s h d a n foyda lan i sh h isob lash t iz imlar ining 11 ni tashkil  
q i l i shda k c n g  t a rqa lga n .  chunk i  O T  vosi talar i  to tnonidan q o i l a b -  
quvval l anad i .  A L T  i lovalar ida  bu usul l ar  das turiy modull arni  
s imvol l i  va o b y ck t l i  kod la rda  sa( | lashda,  loyihalash j a rayon in i  
q o i l a b - q u v v a t l a s l m i n g  dialogli  ssenar iylar ini ,  b o s h l a n g i c h  
n i a i u m o t l a r n i n g  yir ik niassivlar ini  b t r l amchi  kir i t ishda.  ma tnl i  
huj jat iarni  sa q l a s h d a  q o i l a n i l a d i .  Lekin ular  so ' rov l i  
ma Mumot la rga  t ez  kir ishni t a i n i n l a s h d a .  o ' zga r ib  turuvchi  
m a i u m o t l a r n i  sa q la shd a ,  jo r iy  loyihaviy hujjat iarni  boshqari shda,  
za rur  b o i g a n  m a tn l i  huj ja t iarni  qidi r i shda .  liar xil tilli mod u l l a r  
o ras ida  o kza r o  m ul oq o t n i  tashkil  q i l i shda  ishga kam yaraydi .

I Jzluks iz o rt ib  borayo tgan infbnnat s iya  hajmini  
u m u m l a s h t i r i s h n in g  maq bu l  b o i g a n  usul lar ini  qidir ib topish



b o ' v i c h a  ol ib bori lgan i shlar  60-  vi l lar  bo sh i da  « M a 'lu m o tla r  
h a zits in i hoshqarisfi liz im lari'»  ( M B B T )  de b  a t a l uv c h i  inax sus  
das iu r iy  kom plcks la r  yara t i l i sh iga  o l ib  keldi.

M B B i m n g  asosiy x usu s i ya t i  -  nafaqa t  m a T u m o t l a r  o ' z in i ,  
baiki  u l a r  s t ruk tu ras imng  b a yo n in i  h am  kirit ish va  saqlas l i  uchun  
p ro t sed ura la rn in g  ma v ju d l ig id i r .  U larda sa q la n a y o tg a n  
m a ' l u m o l l a r  bayoni  hilan j iho z la ng an  va  M B B T  b o sh q a r u v i  os l ida  
b o ' l g a n  layl lar  « M a ' l u m o t l a r  bank i»  deb ,  s o ' n g r a  esa 
« M a  iu n io i/a r  bazash>( M B )  d e b  a t a l a  boshlandi .

M i s « ! :  S a r n o l y o t l a r  l i a r a k a t i n i n g  j a d v a t i n i  v a  a e r o p o r t  i s h i n i  t a s h k i l  q i l i s h  

h i l a n  b o u ' l i q  b o ’ l g a n  q i i t o r  b o s h q a  m a ' I u m o t l a r n i  s a q i a s h  t a l a b  q i l i n s i n .  

B u n i n a  u c l i u u  / a m o n a v i y  M B B T I a n i i n g  b i r i d a n  f o y d a l a n i b  j a d v a l n i n g  

q u v i d a g i  b a y o n i n i  t a y y o r l a s h  n i u m k i n :

J a d v a l  J a d v a l i  t u z i l s i n

( R e v s  n o m e r i  l U i t u n

H a f t a  k u n l a r i  M a i n  ( 8 )

J o ’ n a s h  p u n k t i  M a m  (2- 1)

H e l l i s h  v a q t i  V a q t

I J o r i s l i  p u n k t i  M a i n  ( 2 4 )

B o n s h  v a q t i  V a q t

S a m o l y o t  t u r i  M a i n  ( S )

C ' h i p t a  nar . v i  V a l y u t a

\ a  u  m a ' l u m o t l a r  h i l a n  b i r g a  « A e r o p o r t »  M B s i g a  k i r i t i l s i n .

I ' ng  t o ’ liq var iantda M B B T  quy idag i  tarkibiy q i s m l a r g a  ega 
bo ' l i sh i  kerak:

fo y ila la n iivch i m u h ili - k l a v ia tu ra  y o r d am i d a  m a ’ Iumot la rn i  
I v v o s i t a  bosiu |ar i sh inikonini  beradi :

inle rpre ta tor  si lat ida r e a l i / a t s iy a  qi l ingan.  m a M um o t l a r g a  
ishlov ber ish amal iy tn / i l i s h i n i  das lu rl ash  uchun a lg o r i tm  tili: 
mte r p re ta to r  daslurlarni  tez tuz i sh  va  sozlash  imkon in i  be rad i ;

k o m p ilv a io r  t ayyor  b o ' l g a n  das turga  mu s t aq i l  kX K -fa y l  
sha k l i da  t ayyor  k omm crs iya  m ah su lo t i  ko ' r in i shin i  beradi ;

u tilit-tla siu rliir  o ' z g a r t n a s ,  odd iy  oper a t s iv a l a rn i  tcz 
da s t u r l a shga  x i /m a l  qiladi  (h i sobo t l a r ,  ekraniar ,  m e n y u  va  b o s h q a  
i lovalar  generatorlar i ) .



M B B  I bu iby d a la n u vc h i  q ob ig ’idir. Bundav  muhit
i b y d a la n u v c h in in g  so T o v l a r i n i  (c/ l ik bilan qoniql  in^hga 
\ o ' n a l g a n l i g i  sababli ,  bu doin i  interprc tator- t i / imdir .

M B B I d a  das tur l ash t i l i n ing  ma v ju d  b o i i s h i  mu a yy an  masa la  
va ha l l o  mua yy an  f o y da la nu v ch ig a  m o ’ljal langan m a i u m o t l a r g a  
i sh lov  be r i sh  m u r ak ka b  t i / im la r i n i  yarat ish imk<"»nini bcradi .  l aqa t  
l i l ga e g a  b o ' l i b  ibyda lanuvch i  q o b i g ' i  b o i m a g a n  M B B T I a r  ham 
m a v ju d .  I Mar laqat das l u r  t i i zuvchi larga m o i j a l l a u g a n ;  ular 
ko i np i lya l s iya lovch i  turdagi  ti/ . ini lardir.  Bundav pake t l a r  taqat  
shar t i i  r av i shda  M B B  I d e b  atal i shi  mumkin.  O d a t d a  ular 
k o m p i l y a t o r l a r  deb aialadi .

M B B  I so 'ro v la r  l ih  t n a ' l u rn o t l a r  bo 'y icha  ham da s tu rg a  va 
h a m  Ic rmin a l ga  nuirojaat  q i l i sh imkon in i  bcradi  (2.1-rasm).

L ek i n  M B B T  orqal i  m a ' l u m o t l a r n i  almasht ir ish uchun.  u yoki 
bu i lova la r  uchun m a x s u s  varat i luan layl lardan shunday  
m a ' l u m o t l a r n i  a lmash t i r i shga  n i sba tan,  ko 'proq  vaqt  l alab qii inadi.

M a ' l u i n o t l a rn i  ma n ip u ly a t s iy a  q i h n e h i  nl lar  yara t i lgan:  ular 
r c lya t s ion  a lgebraning h a t n t na  opcrals iyalar ini  am al ga  oshir ish 
im k o n i n i  bcradi .  Ular  o r a s i d a  e n g  k o ' p  larqalganlar i  - SQL 
( S t r uc t u r e d  Q uer y  Lan gu a g e  s o r o v la n u n g  s in ik /iir la n g a n  l i / i ) va 
Q B L  ( ( , ) ue re -B y -L \a m p lc  -  n a n tu n a  b o 'y ich a  so 'ro v la r ) . Ikkaia til 
h a m  juda yuqor i  da ra jada g i  t i lga kiratli: ular  yo rd ami da  
Iby da la nu v ch i  ularni  ol ish p ro l seduras tn i  aniq lamay  lur ib ol inishi  
/ .arur  b o i g a n  ma ' l u in o l l a rn i  k o ‘rsatadi .

M B B T  h a m m a  I b v d a la n u v e h d a rg a  jumladan:
- m a ’ h imot larn ing  xo t i r ad a  f i / ik  joylashuvi va ularning 

bayon i ;
- so ' r a l a v o tg an  m a ' l u m o t l a r n i  qidir ib top;sh m c x a n i / m i ;
- bit xil m a ’lumot la rn i .  amal iv das tur l arni  ko*p 

tb y d a la n u v e h i l a r  bir  v a q t n in g  o v i d a  soTaganda  hosi! bo ' l ad igan  
m u a m m o l a r ;

m a ' l u m o t l a r n i  n o to ‘g ‘ri yangi lashlar  va (yoki )  ulan.Ni 
r u x s a l s i /  k i r ishdan h im oy a la sh n i  t a 'm in l as h  usullari:

- m a ' l u m o t l a r  bn/.asini do l / ’a rb  holda u^hlab turish va h.k.lar 
h a q i d a  tus hu nc hag a  ega  b o i m a g a n  >oki ega b o i i s h n i  istnmagan

2-1
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?  I -  l a s m .  M B B T d a n  l o y d a l a n g a n d a  d a s t u r t a r  v a  m a ' l u m o t l a r  o r a s i d a g i

b o g ' l a n i s h

S o ' r o v n i  s h a k l l a n t i r i b

l A X L A N G  К  с  > s  n o m c r i ,  l i a f ' t a  k u n l a r i ,  I ' c b i s h  v a q l i  

J  A  l ) Y  A I . D A  N  J a d v a l

H I ’ Y H R D A  J o ' n a . s h  p u n k l i  ’ T o s h k c n l '

\  A Q o ' n i s h  p u n k t i  ' ’K i y e v '

\  A I ' c h i s h  v a i | t i  t 7 ;

■><



k e c h k i  v a q t g a  « T o s h k c n l  K i y e v »  j a d v a l i m  o l a m i z ,  q u y i d a u i  s o  i o v  

b o ' y i c h a  e s a

S ONI NI  T A N L A N G  (Keys  noinc ri )
J A D V A L D A N  J a d v a l
Bll Y l iR DA  J o ' n a s l i  p u n k t i  ’ I ' o s h k e n t '

\ ' . \  Q o ' n i s h  p u n k t i  • ’ M i n s k ’

« l o s h k e n t  M i n s k »  r e y s l a r i  s o n i n i  o l a m i z .

M B B T  o ‘z i n in g  ushbu  funksiyalar idan asos i \ la r in i  
bajarayot  g an d a  m a ' l u m o t  l am ing  turli  bavonla r idan Ibydalanishi  
kcrak.  Bu b a y o n n o m a l a r  t | anday  yaral i ladi?

M a ' l u i n o t l a r  ba za  si l oyihasim prcdmct  ( inavzu)  sohasim tahlil 
qi l i shdan va  a l o h id a  f oy da la nuv ch i l a mi ng  ( t ashki lot  xi/ .niatchilari:  
m a ' l u m o t l a r  baz as i  u l a r  ucluin yaral i ladi )  unga qo 'v ad igan  
talablar ini  a n i q l a s h d a n  boshlash zarur.  Bu  j a ra y on  keyinchal ik 
batafsi l roq k o ' r i l ad i ,  bu  yerda  esa quyidagini  qayd q i lamiz 
oda l da  lo> ihalash b ir  o d a m g a  (bir guruh o d a m la r g a )  -  m a 'lum ol'ar  
b a za si a d m in s lr a to r la r ig a  ( M B A )  topshir i ladi .  I 1 tashkilot 
lom o n id an  m a x s u s  a j r a l i lgan xodini  yoki m a ' l u m o l l a r g a  ma sh m a 
islilovi ber i sh  bj Ian  yaxs l i i  tanish b o l g a n ,  m a ' l u m o t l a r  ba/ . isulan 
ke la j akda  f o y d a la n a d ig a n  o d am  boMishi mu in km .

M a ' l u m o t l a r  b a z a s in in g  ma zm un t  haq i da  Ibydalamivchi lar  
l lkrini  j a m l a s h  n a l i j a s id a  ol ingan haimla boMajak i lovalarda z. itur 
boMib qol ishi  m u n i k i n  bo ' lga n  m a ' l u m o t l a r  liaqida o ' z in i ng  
tushuneha lar in i  b ir la sht i r ib ,  M B A  das l l ab  yarat i layotgan 
m a ' l u m o t l a r  b a z a s i n i n g  um u m la sh ga n  no fo nn a l  bayonini  \ a i a l ad i .  
M a ' l u m o t l a r  b az as in i  lovihalash ustida i shlayotgan l iamma 
od am lar u ch u n  tus h un ar l i  b o l lgati tabiiv til, ma lem at i k  iormulalar ,  

jadvallar ,  g ra f ik la r  va  bo sh q a  vosi talardan fovdalanib bajai i lgau bn 
b a y o n n o m a  m a '/u m o l/a n i in g  in fo logik m o d e  I i deb  ataladi  (2.2- 

rastn).
B u n d a \  in so n g a  yo 'n a lg a n  mode l  m a ’lumot la r  saq lanadigan 

muhi tn ing  fizik pa ra ine t r l a r idan  b a t am o m  mus taq i l  bo ' ladi .  Borib-  
bor ib  b u n da y  m u h i t  l .U M  emas ,  balki  inson xotirasi  b o l i s h i  
munik in .  S lu m in g  u c h u n  real dunyodagi  q an da yd i r  o ' zga r i shlar  
infologik m o d e l d a g i  qa nd ay d i r  o ' zga r i shn i  t aqo zo  q i lmaguncha.  bu
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m o d e l  o ' / . gannasl ig i  ke rak ;  q a n d a v d i r  o ' / . g a r i sh da n  m u r o d  -  mode l  
p r edm et  soha^im aks  c t l i r i shni  d a v o m  ettirisli i  l o / i m .

2 . 2 - r asm da  ko ' r s a t i l g an  b o s h q a  m o d e l l a r  k om p y u te r g a  
yo 'n a tg a n .  I liar v o r d am i d a  M B B T  das tu r l a r  va Ibydalanuvcl i i l a rga 
saq lanayo tgan  m a i u m o t l a r g a  u la rn ing  f i / ik  jo y l a s h i s h i n i  o 'v l a b  
o ' l i n n a s d a n ,  taqal  u l a rn ing  n o m i  bi langi t ia k ir ish  in iko n in i  beradi .  
/ a r m  b o i g a n  m a i u m o l k i r n i  M B B I  t ashqi  x o t i i a d a  saqlash 
q u n l m a l a r i d a  n ia 'h tm tU la n u n g fiz ik a v iy  m odellc ir i b o ' y i c h a  qidir ib 

lopadi .

i  ’ I ♦* <1 l i t  t> t  j  :l  I) l l  w s \ 
l i n n  l i i m o i l . u -  ; i l < s  r i i t i l l n . v o l s n i i  m i l  < l m i > » i > i n i ;  h i t  < | i s m i )

?
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2 . 2 -  r a s r a .  M a ' l u m o t l a r  m o d d l a r i n i n g  d a r a j a l a r i  
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K o ' r s a t i l u a n  kirish nn iayynn M B B T  vordamida  am alga 
os h i r i lgan i  uchu n ,  modc l l a r  u s h b u  M B B T n in g  m u '/u m o tla n u  
b a yo u  ( jilish  til id a  i fodalangan bo ' l i sh i  kcrak.  Vla' IuniolIarnini .  
i n lb log ik  m o d e l i  b o 'y ic h a  M B A  yara tayo lgan  bia iday b a y o n n o m a  
m u 'lu m o l la n i in g  d a ta lo g ik  m o d u li d e b  ataladi.

U c h  da ra jad ag i  a rx i t ckui ra  ( in fo iog ik ,  datalogik va lizik 
d a r a j a l a r )  sa q la n a y o lg a ii m a  'lu m o ila r  m iislU i/iH i^ini n lardan 
fo v d a l a n av o tg a n  das lu r l a rdan  sa q la sh  imkonini  beradi .  Zarurat  
b o ' l g a n d a  M B A  saq lanayo tgan  m a ' l u m o t l a r n i  boshqa inlormat s iya  
t a s h u v c h i l a r ^ a  k o ' c l n r ib  yo z i b  be r i sbi  va (yoki)  u l a mi ng  f izikavi \  
s t ru k tu r as in i  qay ta  tashkil  qi l i shi  ( rna ' l um ot l a rn in g  laqat  f izikaviy 
n iode l in i  o ' / t i a r t i r i b )  man ik in .

S o d d a  tashki l  q i lmgan l ig i ,  mohi>a t la r  oras ida o ld indan  
be l g i l a rman  bog* lan ish l a m in g  mavjud l igi .  ma  h i m o t la m in g  
i i / . ikaviy m o d d l a r i  bi tan o vxshash l ig i ,  xot i ra hajmi  chck langan ,  
sekin  i sh layd igan  I TI Ml ar da  iverarxik M B B I  lar unumdor l ig i  
qabu l  q i l s a  b o l a d i g a n  da ra jad a  bo ' l i sh i  imkonini  beradi .  I.ekin 
ag a r  m a ' l u m o t l a r  da ra x t s im on  struktural i  h o ' lm a g a n  holda 
ive ra rx ik  mo de ln i  qu r i shda  va  za ru r  b o l g a n  u nu m do r l ikk a  
e r i sh i s lu la  t a l ay  q iyinch i l ik l ar  li ig"ilardi.

" P a r a d o x "  (Bor land  l i r m a s i n in g  ciastu ri\  mal isulot i )  
m a ' l u m o t l a r  bazas ini  boshqar is l i  ti/ . imlari bozor ida  tan o l ingan 
l idcr.  O x i r g i  besh vil d a v o m i d a  (3,0 vcr siyasidan boshlab)  
" P a r a d o x "  mutaxa ss i s l a r  t o m o n i d a n  per sonal  k o i n p u i t e r l a r  uchun  
e n g y a x s h i  r elyats ion M B B  T d e b  tan ol inmoqda.

T a r a d o x ” n ing  k o ‘p xu sus iya t l a r i  oras ida juda sodda lig i  va 
sha f i o 11 igin ing,  m a ' l u m o t l a rn i  b os hq a r i s h m n g  f tmksional  tuga I 
t i z im i n in g  u lkan  imkoniyat l ar i  unika l .  han iohang  ekanl igi  ajrat i ladi  
( « p a r a d o k s »  h am  ana  shun da ) .  Bunday  pa radoksl i  b i r ikma 
na t i j a s ida  baquvva t  M B B T  nafaqa t  professional  das turchiga ,  balki 
d a s tu r l a sh  yoki  ko mp >u tye rda  in fo rmal s iyaga ishlov bcr ish haqida 
t u s h u n c h a g a  ega  b o l m a g a n  foyda lan uvc h iga  ham bo 'ysunad i .

I lgar i  t a rmoql i  mode l l a r  h a m d a  kam resursli  Ivl lMlar  yarat i lar  
cdi .  U la r  « t o ' p l am la r »  d e b  nomlangan  ikki darajal i  
da ra x t  l a rdan  t arkib to pga n  \ e ta r l i  darajada inurakkah
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sli uktu ra lardi r .  « 1'o‘p lamla r»  « y o z u v - b o g l a m l a r »  y o r d a m u l a  
hir ikib / a n j i r l a r  Itosil qi ladi .  T a r m o q l i  m od e l l a r  i s h l ang an da  
M B B T  unumd or l ig i n i  oshir ish im ko n i n i  be r a d i ga n  k o ‘p « k ic h ik  
nyyorl iklar» o ' y l a b  ch iqi lgan  cdi ,  l ek in  u la r  M B B I n i  sezi l ar l i  
da ra jada  nu i r akkab lash t i rgan  edi lar .  A m a l i y  das turchi  k o  p 
a t amala rn i  bil ishi  va M B B T n i n g  bi r  n cc h ta  ichki t i l lar ini  
oTgan i sh i .  11.1 r 11 nusxalar ,  t o 'p l a m la r ,  y o z u v l a r  va  h.k. o r a s i d a  
navigat s iya  u ch un  m a i u m o t l a r  bazas in i  m a n l i q i y  s t rukturasini  ikir-  
c l i ikirmacl ia k o 1/  ok l iga  kel t i r ishi  lo/ . im.  U N I X  opcra t s ion  t iz i inini  
i shlovch i l ardan  bt r i : « l a r m o q l i  b a z a  -  m a  lumo t la r n i  

\ o ' q o t i s h n i n g  e n g  ishonchli  usul i» d cg a n .
lye ra rxik  va larmoql i  M B B T d a n  a m a l d a  foyda lan i shdag i  

qiyi i ichi l iklar  ma* lumot larni  i f b d a l a s h n in g  boshqa  usui lar i i i i  
q idi r ishga n ia jb ur  qildi .  60-  yi l lar  o x i r i d a  invent i r l angan l ay l l a r  
asosidagi  M B B  l i a r  pay do  b o i d i ;  u l a r  l a sb k i l  q i l i shning oson l ig i  
\ a  m a i u m o t l a r n i  manipulyats iv  a q i l i s h n i n g  j u d a  qulayl igi  b i l a n  

laii j lanadi.
I.ckin b u n d a v  M B B T Ia rd a  m a i u m o t l a r n i  saqlash,  m a i u m o t l a r  

orasidagi  b o g l a n i s h l a r  miqdor i ,  y o z u v  uz un l ig i  va l ining n i a y d o m  
miqdori  uchu n  layl lar  miqdor i  c hc k l a ng an .

Modu l l a ra ro  inter leysni  t a sh k i l  qi l i sh m u a n i m o s i  
adap lcr l amini :  i n lb rmat s ion  das tu r l a rn i  ya ra t i l i sh iga  sabab bo  Idi,  
bu ixl i sos la slman (m ax su s )  t i / im la r  v a  da s tu r i y  t cxno log iya  i sh lab  
chiqi l i shiga  o l ib  kcldi.  T ayy or  m o d t d l a r d a n  yirik da s t u r iy  
komplcks la rn i  luz ishga y o ‘nal t i r i lgan l i z im l a r  bula rga kiradi .  B u  
t i / im d a  o ral iq m a i u m o t l a r  ya g o n a  p r o t s c s s o r  va  ixt i soslasl igan 
mo dc l l a ra ro  intornui t sion d a s tu r - a d a p te r l a r  y o r d a m u l a  
uni f ikat s iya lanadi :  das tur  -  a d a p tc r l a r  q uy ida g i  iunk s i ya l a rm

a m alg a  oshiradi :
] ) h a r  bir  a loh ida mo du l  u ch un  b o s h l a n g ' i c h  m a i u m o t l a r

mavjud i igin i  na/ .orat  qilish;
2) y e t i s hm a y d ig an  b o s h l a n g ' i ch  m a i u m o t l a r n i  bcrish;
3)  m a i u m o t l a r  turlari ,  s tn ik tu ras i  va  ke t ma -k e t l ig in i ng  

chaqi r i l ayo tgan  m od u ld a  qabul  q i l ingan  m a i u m o t l a r n i n g  o ' x s h a s h  
xarak tcr is t ikalar iga  muvof iql igini  t cksh i r i sh ;



4)  luí lar m u v o f iq  b o ' l m a g a n  holda m a i u m o t l a r n i  qaytadan 
tashki l  qilish;

5 ) a l ma sh in i sh  lu r i ga  m o s  ravi shda chaq i r i l avo tgan  modulg. i  
m a ’lumol la r  uza t i l i sh in i  t a i n i n l a s h ;

6 )n io d u l n i  d a s tu r l a sh  lili belgi la>digan nuihi tni  tashki l  qilish;
7j  nat i ja larni  t eksh i r i sh ;
8 )o ra l iq  nat i j a l a rn i  saqlash  uchun qabtil q i l ingan ko' rini í .hda 

m a i u m o t l a r n i n g  q a y t a d a n  o k/garl i r i l ishini  bajar ish;
9 ) m o d u l  ishi nat i j  al ar ini  keyinehal ik  l 'oydalanish uchun 

saqlash.
Dasturlar i  kat t a  tn iq d or da  ki ruvchi ,  o ra l iq  va nat i javiy 

oV.garuvchi lar  h i l an  i sh laydigan yirik A l . T l a rd a  j lmashi>h 
jabhasini  q a n d a y d i r  m a i u m o t l a r  banki  k o ‘r in ishida  tashkil  qilish 

qulay.
Bu adap te r  b a j a r a d ig a n  funksiyalarning bir  q ismiui  MB BIY; '  

yuklash  imkon in i  be r ad i ;  nat i jnda A l . I  i n fo rmats ion va da s i un y  
l a 'mino t in i  i shlab c h i q i s h g a  sarf lanadigan vaq t  q isqaradi .

Shundav q i l ib  a d a p t e r  das turiy n iodul l ar  o ras ida informats ion
o za ro  t a ' s i rni  t a shki l  qi l i sh bo ' y ic ha  operats iyal . i r  inajnuiini  

bajaradi .

2 .4 . A k T n i n g  t ex n ik a v i y  ta ’minoí i
A l . Tn in g  t e x n ik a v i y  t a ' i ninot i  avlomat l ash t i r i lgan

lovihalashni  ba ja r i sh  uclnin i n o i j a l l a n u a n  o ' / .aro b o g i a n g a n  va 
o ' / a r o  tí)‘sir q i luvch i  t e xn ika v i y  vosi talar  inajniuidi r .

A L l n i n g  i s l a lgan h isob lash komplek t l a r i  qu \ id ag i l a rn i  ye t a111 

iniqdorda o ' z  i ch iga  ol ishi  kerak:  inforinats iyani  kirilish va 
ch iqar ish  per i f e r iya  qurÜmala ri .  gratík plan.shetali  va el ckl ron 
peroli ,  grafikli  va  a l íav i t l i - r aqami i  d i sp lcy la r  ( ( ¡ D  va AIM.)) luir xil 
íbrmall i  yu(]ori a in q l ik da g i  ' i i lonli  va  p ianshetal i  gralquruvchi lar .  
grafik info rmat s iyan i  kod lovchi la r ,  skancr lar ,  pr imeriar ,  magnii l i  
d i skla rda  t o ' p l o v e h í l a r  (M D T) ,  la /er l i  d i sk la rda  to 'p lovchi lar .  
200. . . 500  G b a y t  h a j ml i  «Vincheste r»  l ipidagi  disklardagi  
to ' p lo v c h i l a r  (2 0 03 -y i l g i  Imlat),  t unksion;4 klaviaturaiar .



inlbr inals ivani  m ik r o i ï l m  va mikro f i sh  larga cl i iqaruveli i  
qur ihnala r .  yuqori  da ra j ada g i  Li IM bi lan bogManish qur i lma la r i .

2.5.  A I , T i l ing l in ^ v i s l i k  l : t*ni ino l i
A L !  linu vistik t a ' m i n o t i  a sos ini  m a x s u s  til vosi lalar i  

(loy ihalash lil lari) l a shk i l  qi ladi :  ular  av t omat l a sh t i r i lg . ' n  
loyihalash protseduralar ini  va  loyihaviy yech i in la r n i  bayo n  qil ish 
u ch u n  m o  Ijal langan. L ingv i s t ik  t a 'm in o tn in g  a s o s iy  q i sm i  -  
in s o n m a g  1 .1 IM bilan im i lo q o t  qi l i sh l i l laridir .  L o y i ha la sh n i n g  
inu . imniol i -yo 'nalgan t i l lar i  ( M Y T )  lo y ih a l as hn ing  a lgori tmik 
lil lari {V isua l Hasic. V isua l C' * ¡ , D elp h i, Java , V isu a l F o x  P ro  va 
•'h k. )ga o ’xshash.  Ila' /. i m a sa l an i  ycchi sh  to p s h i r i g ' i  a sosan 
f i / ikav iv  \ a  funksional  m a / m u n d a g i  or iginal  a t a m a la rn i  o kz  ichiga 
oladi  Masalan ing f izikaviy v a  funksional  b a y o n i d a n  EMM uchun 
das lu rl arga o ' t i sh  s o ’n g ra  t r ans lyator  y o r d a m i d a  av t omat ik  
r av ishda ainalga oshadi .  l i o s h q a  hol larda inasa lan ,  mu ha nd i s l ik  
t ip idaui  masalakirni  ycc h i s l u la .  D Ï  o ' z id a  hisobiy ma te m at ik  
masala la rn i  ycchish uchun  y u q or i  darajal i  a lg or i tmik  til vos i l ala rini  
va geometr ik  ohyck t l arni  m o d e l l a s h n in g  m a x su s  til vosi l alar ini  
bir lashl i radi .  Yuqor i  da r a j a l i  a lgori tmik til I rnnslyator i  za ru r  
b o ' l ga n  maxsus  das lur l ar  b i l a n  loMdiriladi

DTla r  t il lar deb  n o m l a n s a  h am  am a ld a  l ingvi st ik  va dastur iy 
vosi ta l ar  komplcksini  ifoila et ad i .  U la r  quy idagi  vosi t al arni  
ichiga olishi  kerak:  M Y T  te rmina l  s im v o l l a r in in g  t o p l a m i ;  
VI Y T d a n  inlc rprc ta l s i \a  q i iu v c h i ;  s intaksis t ik tahl i l  vosi lalari ;  
( i i r ekl ivalanu pakctlush vos i l a l a r i ;  M Y T  bazaviy  fu nk s iya la r in ing  
ku tubxona la r i ;  M B H T  b i l an  b o g ' l a n i s h  interfeysi.

S a \  o l l a r  m i  t o p s l i i r i q l a r
1. AI I ma temat ik  l a ’m i n o t i n i n g  asosini  bayon  qi l ing .
2. A L T  dasturiy t a 'm in o t i  m a jm u in i  bayon  i zohlang .
3. A L l  inlbrmats ion t a ' m i n o t i  s t rukturasi  va  tarkibini  

•ushunlir ing.
4. Al l texnikaviy t a ' m i n o t i n i  i / h o r  qiling.

AL l him'  istik t a 'm i n o t i  mohiya l in i  yor i t ib be r ing .



3 -  BO H .  A L T  K L A S S I K I K A T S I Y A N I

3.1.  A L T  Ivlassi 11 ka l s iyasi
A L T n i  k lass i i ikat s iyalash a s o s id a  quyidagi  asos i \  masalal ar  

v ig ' i ladi :
-  o ' r n a t i l g a n  klass i f ika ts iya  belgilari  ma jmui  bo 'y ic h a  

A L T n i n g  y i r ik la shgan  fo rm al i a shg an  bayonini  shakl lant i r ish:
-  sa n o a t  va  qur i l i sb t a rm oq la r i  tashki lot lar ida yarat i l ayotgan  

A 1 T l a r n i  belgi la sh :
-  A I . T n i  yarat ish va r ivoj lant i r i sh  j a rayon ida  k n i h a l a s h n i  

a v t om at l a sh t i r i s h  darajasi .  l oyihalashnini i  avtomat lasht ir i l i shi  
ko in p le ks l i l ig i  va A L T n i n g  bosl iqa  koTsatkichlar i  q iyinat la i ini  
osh ir i s lmi  r ejalasht i r ish;

- Al . ' l ' n i  yaral ish.  i sb lashi  va rivoj lanishi  j a rayon in i  
m u ta xa s s i s l a r .  texnikaviv vos i t a l ar ,  cncrgiya.  informats iya.  mol iya  
va b o s h q a  resu rs l ar  bilan l a ' n i in la s l im ng  texnikaviv a sos langan  
m e ’y o r l a r in i  i shlab chiqish uchun  shart larni  berish.

G O S  1 2.15 01.1 OS— 85 ga  nu ivof iq  ALTn ing  formal  la shgan 
bayon in i

-- s t a nd ar t  o ' rna t i lgan  k las s i l ikat s iva  bclgilari  b o ' v i ch a  A I , I 
k l a s s i f i ka l s i on  guruh lar in ing  kod la r in i ;

k la ss i f ika l s ion  guru h la r  nomlar in i  (kcl t i r i lgan kod la rga 
tnuvof iq l ig in i ) ;

b a r  bir  klassif ikats ion gu ru h  kodi  qaysi  klassi l ikator ,  s tandar t  
yok i  m e t o d i k a g a  muvof lq an iq langan l ig i  b o ’vicha ko ' r sa lma la rn i  
o 7  i c h i ga  oladi .

A L T n i  quyidagi  bclgi lar  t a vs i i l ay d i - turi, xili.  loyihalash 
o b y e k t i n i n g  mnrakkabl ig i ;  l oyiha lashni  avtomat l asht i r i sh  ning 
ko i np leks l i l ig i ;  t ayyor lanad igan loyihaviy huj ja t larning xarakteri  
va soni  hamcla Al ,T t exn ikav iv  t a ’mino t i  turidagi dara ja la r  soni.

I Jcb ta  b ir inchi  belgi lar  loy iha lash  obvekt ining  xusus iyal la rmi  
aks  e t t i r ad i .  keyingi  lo ' rt tas i  t i z im n i n g  imkoniyat lar ini .  sakf  i / inchi  
bclgi  c s a  -  A L T  texnikav iy  ba z as in in g  xususiyat lar ini  i fodalaydi .  
M u a y y a n  A L L  haqida  u m u m i y  tus hunchaga  cga bo' l is l i  uchun u 
sa n a lg a n  bc lgi la r  bo 'y ic h a  b ah o l an g a n  bo 'h sh i  kerak.  U k r n i



bataf.sil k o ' r i b  chiqamiz.
L o y i h a l a s h  obyck l i  n i n^  i n r i .  D av la t  s tandar l i  A l , T i n  m i  

quv idag i  guruh la r ua  b o Lladi:
1) m a s h i n a s o / l i k  buyumlar i  A L T ;
2) a s bo bso z l i k  b i n u m l a r i  AI T;

) n i a s h in a  va a sbobsoz l ikda  I cx no l og i k  j a ra v o n l a r  A L  I ;
*1) c|iirilish obyckt lar i  ALT;
:: ) qu r i l i shd a  tcxmilogik j a r a y o n l a r  A L T ;
6) das lu r iy  buyumla r  Al .T;
7) tashki l iy  l i / imia r  A l . I .
( . ' oigan (8 v a 9)  gnruh iar  / a x i r a v i y  u ch un  b o l i b ,  yuqo r i da  q a y d  

qi l ingan gu ru h l a rg a  a loqas i  b o i m a g a n  ALTlar t i i  a j r at ish  va  
kod lash uchun  ino ' í ja l langan.

Lo viha lash  o lm?ki lar in¡»n  \ l l l a r i .  Davla t  s tandar t i  l oy iha lash  
obvck t l a r iga  ma x su s  bclgilani.sl i lar o ‘rna tmayd¡ .  balki  u l a m i  
sa n o a lm n g  liar bir t a m i o g ' i d a  a m a l d a  b o i g a n  t i z inu la  
Un i lu l a n a v o tg a n  ob\  ckl lar  hu j j a t l a n i s h in in g  be lg i l an i s h  
l i / i n i la r iga  m uv o t l q  ravislula ko ' r s a t i l i sh in i  va kod lash in i  t a l a b  
qitadi .

Lo viha lash  obyektininj» m u r a k k a b l j g i .  ALTni  q uy id a g i l a rg a  
aj rat ish nu n n k in :  I) tarkibiy q is inlar i  soni  10” gacha  boMgan o d d i y  
obyck t l ar ;  2 )  o ' r t a cha  m u r a k k a b l i k d a g i  oby ck t l a r  ( 1 0 '  - 1 0  );
o) m u r a k k a b  obyck t la r  (10 3— -10*); 4 )  o ‘ta m u r a k k a b  o b y c k t l a r  
( !04 ••• 10"); 5)  o ‘ta vuqori  m u r a k k a b  o b y e k t l a r ( 1 0 6 dan yuqor i) .

Lov iha lash  obyckl i  t c xn ikav iy  kom ple ks ,  in shoot  y o k i  
buv innn in g  t arkibiv qi smi  bo ' l ad i .  A g a r  loyihalash ob y ck l i  
icxno log ik  j arayon bo’ lsa. u n i ng  t a rk ib iy  q i smla r in i  a j r a t i sh  
qiy inroq bo ' Indi .  Bl inda ikkita y o n d a s h i s h  mav jud ,  b ir inchis i  -  
icxno log ik  j arayonni  e l em e nt a r  i c xn o lo g ik  op era t s i ya la r ga  
aj ra t i shga asos langan ,  ikkinchisi  esa - ch i qa r i l ayo tgan  t e xn o lo g ik  
huj ja l lar  nom e n k la tu ra s i ga  m u v o f lq  obyek tn i  shartl i  r av is lu la  
b o l a k l a r g a  bo ' l i shdi r .

L o v i h a l a s h n i  a v l o m a t l a s h t i r i s h  d a r a j a s i .  Loy iha lash  t i z imi  
av tomat l a sh l i r i sh  darajasi  b o ' y i c h a  q u y id a g ig a  b o i i n a d i :

I) k am  av tomal la sh t i r i lgan  ( loy iha  p r o t se du ra la rm in g  2 5 %



gacha) ;
2 )  o ' r t a ch a  av to ma l l a sh l i r i lga n  (25---50 %);
3)  yuqor i  av to ma t l a sb t i r i lga n  (5 0 %  dan yuqor i )
AI . I  uchinchi  guru l tga  taal luql i  b o i i s h i  uc lum linda ko 'p  

var iant l i  opl imal  loy iha lash  me todia r ida  I b 'd a la n i lg a n  bo ' hs lu  
kcrak.

L o y i h a l a s h  ni a v l o i n a t l a s h t i r i s l m i n g  k o m p k  ksli l igi.
1) bir  bosqichl i ,
2 )  k o kp bosqichl i ;

ko m pl e ks  Al l lar  farqlanadi .
Ag ar  av to mal l a sh t i r i sh  l iz imi  i ro s  obvek l  Ion ihalaslmk-g 

bosq ic b la r idan  faqat  bir ini  q a m r a b  oigan bo ' l sa .  u bir inchi  guni i iga 
taal luql i  b o i a d i .  Loy iha lash n in g  l i amm a bosq ich lan  
avtomat l a sh l i r i lgan  b o ‘ lsa. ko m p lc k s  Al  I h isoblanadi .

C l i i q n r i l n y o tg u n  lo y i h a v iy  h u j j a í l a r n i n g  luvsifi.  
C h iqa r i l ad igan lui j ja t larning xaraktcr i  bo 'y ic h a  Al . l ' n i ng  5 ta 
k la ss i f ikats ion guruhlar i  o ‘rnat i lgan:

1 ) q o g ‘oz. lenta va ( yo k i )  varaq;
2 )m as h i na l ¡  l a s hu v eb i  {nocís i cjn»)lar:
3)  loto ta shuvebi  (m ik ro l i l m .  mikrot l sh.  ío toshablon  va 

boshqa) l ar :
4 )k o n ib in a l s iy a la n g a n  (huj jat larni  ikki yok i  uncían ortiq 

ma ' l un io t l a rn i  o l ib  y ur uv ch i l a r d a  bajaiadi) .
Beshinch i  guruh  zax i r a  u ch un  saqlangan.
L o y ih a v iy  h u j j t t t l a r n i u g  c i i iqa r i l a yo tg a i i  s*mi . Katn,  o rla va 

\ u q o r i  u n um do r  A L T I a r  mav;jud.  Bunda bir yikla ehiqar i lavotgan 
loyihaviy huj ja t la rn ing  soni  A4 fbrmatga aylan t i r i luamia 10’ dan 
i()6 gacha  o ' zga rad i .

T e x n i k a v i y  t a T n i n o t  s l r u k í u r a s k l a ” i d a r a j a l a r .  Bir. ikki va 
uch  darajal i  AI .TIa r  inavjud .

B i r  d a r a j a l i  t e x n ik a v i y  vosi lalar  komp lck s i  ( I V k )  asosini  
o ' r t a c h a  yoki  yuqor i  k l a s s  l i l lM Iar  va per i lcr iya  qur i lma lar ining 
shtat i  taslikil qi ladi :  H H M la r d a  ma ' lu ino t i a rga  das turiy islilov 
bcr ish bajar i ladi  h a m d a  u la m i  saqlash am alg a  oshir i ladi .  Mini- 
l íH M d a n  foyda la n i lga nd a  I V k  a v ío m a íla s litin /g a ii ishc /n  ioyi



( AU)  deb  ataladi .
Mini-  va  m i k r o H l l M I a r  inikoniyai  lar in ing  te/. o' sisl i i  

t c m u n a l l a r  bilan,  balki  mikroHI  IMla rdan h a m  qu r i sh  a f / a l l ig iga  
ol ib ke l mo q da  MikroHI  IM mavjudl ig i  k o m p l c k s  t c rminal l ar  

kes km ko ' pa y t i r i s h  im kon in i  beradi  va  nat  i jada b i r  vaq tn ing  
o ' / t d a  i s h l o v c h ih r  soi i ini  or l l i r ish imkon i  tug ' i l a d i .  Albal ta.  
ibyda ianuvch i l a r  s o n m i n g  or t i shi  va ba ja r i l a y o t ga n  loyihaviy 
prutsei iuralar  d o i r a s i n in r  kengayi sh i  I V k l a r d a  ancha  
t akon u l l a shg an  mi ni  L l l M l a r  q o i l a n i l i s h m i  l a q o / o  qiladi .  
S h u n da \  qil ib b i r  da ra ja l i  A L TI a rd a  k o m p l c k s n i n g  asos iy 
| .1 IMiar iga m e / l j a l l a n g a n  das iu r l a r  p ak e t l a r i d an  fo \da lan i l ad i .  
¡ e. initial mikroLI  IMIari  a s os iy  L1IM bi lan d as tu r i y  inos  keladi  va 
masalal arni  a sos i \  I I I Md a  och i sh  i ichnn l ay yo r l a sh  yoki  od d i \  
masalal arni  o ' s h a  das tu r iy  va  in f on na l s ion  v o s i l a l a r  y o r da m i d a  
\ L’d i i s h  ucliun \ i / m a t  qi ladi.  Bir  d a i ajali  A l  I l a rn in g  imkon iya l l a i i  
ehok langan.  Sim sahab l i  yi i ik k o r x n n a la rn i n g  AI.TIar ida  
i t innndorl im kat la  b o ' l g a n  H H Ml ard an  loy da lan i s l iga  inli lmadi .  
Al  1 darajal ar idan  bir ini  b ir  yok i  bir nocl i ta H U M  hosi l  qi ladi .  Bu 
ilaraja m a r k a / i y  h i sob las h  ko mpleks i  ( M H K )  d e b  ataladi .  
/ a m o n a v i v  AI .TIa rn ing Ml  Ik lar i i l a  yuqor i  un un u l o r l i  1.1 IMlardan 
ibu la lan i lad i .  Ular  juila ka t l a  h i sob lash  rcsur s l a r in i  t a lab q i l adigan 
en g  m u r a k k a b  das tur iy  p r o t sedura la rn i  ba ja r i sb d a  m a ’lumot larga  
das tur iy ishlov ber ish Junksiyas ini  samar a l i  baja rad i l a r .  Lekin 
f oydalanuveh ining  AL I b i l an  samara l i  bogManish  va  ko  p sonli  
uncha  q is in  b o ' l m a g a n  masala la rn i  y e e h i s h  uehu n  A l . I d a  
interakt iv-gral ïk k o m p l e k s  ( I l k )  d eb  n o m l a n u v c h i  ikkmchi  
da ia j aga  ega bo ' l i sh  m a q s a d g a  m u vo lk |d i r .  M11K va  I l k l a r n i n g  
har  bir  dara jal ar ida  m a / m u n i  b o ’y icha  o ' x s h a s h  loy iliaviy 
p rotscduralarni  bajar ish u c h u n  o ‘/ in i n g  A D Pl a r i  bo ' l ad i .

I k k i d a r a j a l i  A I / l l a r  radial  va  ha lq as i i n on  s t ruk turaga  ega 
bo ' l i sh i  mumk in .  I l a l i | a s in ion  s truktura h a l q a s i m o n  hisoblash 
t a rm o g ' ig a  bi r ikkan A lJ g a  m o s  keladi .  B u n d a y  A L  I d a  moni tor  
ti/.imi va  S UBI )  funks iya lar i  h isoblash t a r m o g ' i n i n g  u /e l l a r i  

b o 'y la b  taqs imlanadi .
I ; c h d a r a j a l i  A L T I a r  ikki darajal i  t i z i m n i n g  texn ikaviy



vos i t a l a r id an  t a shqar i  pori leriyal¡  da s uu iy -bo sh qar i l a d ig an  j ihozn i ,  
masi l lan,  e h i z m a  a v t o m at l a sh t in sh ,  roloshahlonlarni  tayyorlash 
uchun  qu r i l m a la r in i .  r aqam -da s lu r iy  boshqari l adigan dastgoi i lar  
das tur l ar in i  n az or a t  qilisli uchu n  komp lek s la rn i .  o ' /  ichiga oigan 

b o l i s h i  ke rak .

3.2.  A I . T n i n g  boslup i  i i v t o m a l l a s l i t i r i l g a »  ( i z im la r  b i lan 

o ' z a r o  t a ' s i r i
Real  i sh lab  ch i qa r i sh  sha ro i t ida  av to ma t l a sh t i nsh  t r / . imlarimng 

(A T )  h a m m a  tur lar i  u yoki  bu d n ia ja d a  bir-biri  bi lan o ' z a r o  ta sirda 
b o i i s h i  K«zim, AI T '  csa bevos i l a  i lmiy- t adqiqoi l aming 
av to mat l a s l i t i r i lgan  t i / un l a r i  (I l A D .  ishlab chiqar ishni  lexnologik 
t a y yo r l a s h n in g  ATlar i  ( I C h T T  AT),  ishlab chiqar ishni  
b o s h q a r i s h n in g  A Tla r i  ( K ' h B A T )  bi lan nmlo qo t da  b o i i s h i  kerak.  
K o T sa t i lg an  t i z iml a rn ing  o ‘zaro t a ’siri  oddiv huj jat lar  va mash ina  
kodlari  vok i  m a sh in a l i  ol ib yur uv ch i l a r ga  yo / i lgan  k o ’rinisl' .dagi 
in f o rm at s iya la rn i  ahnash t i r i sh  y o l i  b i lan ania lga  oshadi.

A v to m a t l a sh t i r i l ga n  loyiha lash  r ivoj lani shining  N.shqa 
aha miya t l i  yo ' na l i s h la r i :

-  o p t i m a l l a s h u a n  lovihalash mc tod la r in i  r i \o j l an t i r ish \ a

t akon i i l l a sh t  irish;
- \ u s u s a n  ko ns t ru k s iv a l as hn in g  o ' z in i  avlomat l asht i r i shni

r ivoj lant i r ish ;
- av to n ia t l a sh t i r i lgan  loyiha lash t exnnlogiyas in:

t akoini l l a sh t i r i sh .
A T  integra t s iyas i  M B  tarkibini  sczi lar l i  kengayt ir ish va ularni  

in t eg ra l l a shg an  t iz i tnning yag o n a  bazas iga  bir lashtir ish;  nie yoriy- 
t exn ikav iy ,  l e xn ikav iy - iq t i sod iv  va i lmiy- tcxnikaviv 
in f o rm at s iy an in g  t ar tnoq va t a rm o q la r a r o  m a  lumol lar  ba / as in i  
varat ish;  l - H M l a r n i n g  har  xil tur lari  b o l g a n  j a m o a  foydalanadigan 
k o ‘p bo sq ic h l i  h isoblash  t i z imla r ini  yarat ish.  uza t i l ayotgan 
in tb rm a t s iy a  mass iv la r i  s tn ik tu ra lar in i  uni l ikats iyalash;  opera t s ion 
t i z imla rn i  r ivo j l an t i r i sh  va am al i y  das tu r iy  ta m m o t  ( AI ) I  ya  ni 
n imt iz i tn l a r  b i l an  bir ikti r ish u ch u n  k o ‘p sonli  inter lcyslar  bi lan 
to ' ld i r i shn i  t a l a b  qi ladi .

U)



Optnna l l a sh t i r i lgan  loy iha lash  m e to d la rm i  r ivo j l an l i r i sh  va 
laKomil lasht i r ish vangi m a t e m a l i k  me to d l a rn i  ishlab ch i q i sh .  m o s  
A D I  va A L T  hisoblash k o m p l e k s i  umi mdor l ig in i  osh i r i shn i  t a l ab  
qi ladi .

X usu sa n ,  konsi ruks iya lashn i ,  av t oma t l a sh t i r i shn i  r ivo j l ant i r i sh  
av va lo  A L T d a  a i'll n 1 i o V ga r t i r i s h l a r n i  anialga  oshi r ish.  vuq or i  
ununu lo r l i  r a/ ryadl i  p r o t s e s so r l a r  {¡n le l P en tiu m  IV, A M D  
A th lo n . In te l  A 'eon  va bo sh q . )  baz as ida  yoki  64 r a / r y a d l i  
p ro t sesso r l a r  {hue} Itan ium , A M D  O p le r o n ), graf ik d i s p ley la r ,  gral '  
qu ru v eh i l a r  va bu la rga m o s  das tu r iy  ta mino t  b a z a s id a  
o b y c k l l a m i n g  proveksivalari  va  fazav iy  ko ' r i n i sh i m ol ish im k on i n i  
he ra d ig an  ikki  va uch o ' l c h a m l i  ob ye k t l a r  haq idag i  g eo n i e t r ik  
mlbrm at s i> a l a rg a  ishlov her i sh  vo s i t a l a r in ing  r ivo j l an i sh iga  o l ib  

keladi .
A \  tomat l asht i r i lgan loy iha lash  t e x n o lo g iy a s i n in g

tako in i l l ashi shi  loyil ialashni b o s q ic h la r g a  b o ’l ishning oV.ga r i sb iga  
va loyihav iv  i sh larnmg b o sq ic h la r  o ras id a  qayta t a qs iml a t i i sh ig a  
o l ib  keladi .  Xtisusati,  u m u m i y  ma sa la la rn i  yee h i sh  da s t l a bk i  
bosq ie h la rda .  loyihaviy yec l i imla rn i  shakl lant i r i sh  b o ' y i e h a  i sh la r  
esa oxi rgi  bosq ichda ba jar ihsh i  lozini .  L o \  iha lovchi l ar  1:1 IM b i l an  
but i imel ia  interakt iv r e j imda i sh layadi la r .  j l a m m a  oral iq loy ih av iy  
y e e h i m l a r  1:1 IM xot i r asida sa q la n a d i ,  nat i javiy y e e h i m l a r  e sa 
i shlab ehiqa r i shga  mashina l i  l a s lu ivch i l a rda  uzati ladi .

L o s i h a la s h  t e xno log iya s in ing  takomi l l ash t i r i l i sh i  A L 1  
t cx n ik av i y  vosi t alar ining larkibi ,  das tu r iy  va lashki l iy l a ’m in o t in i  
se / i l a r l i  oV.garl ir ishni t alab q iladi .

A L T  r ivoj lanishi  av to ina t la s l i l i r i lgan  loyihalash i s h la r i n i ng  
m a / m u n i g a  t a ' s i r  qiladi.  Ln g  t a ko m i l l a sh g a n  A L l l a r  q a r o r  q a b u t  
qil i sh.  ularni  ham i j rochi lar  b i l an  n iuvofiqlasht i r i sh ,  tu s hu n t i r i sh  
xat lar ini  tuzish va sh.k. i sh l a rdan  bo sh q a  h a m m a  loy ih a v iy  
opera t s iya larn i  aviomat la sh t i r ad i .  l l a l lo k i ,  ba zi ho la t l a rd a  q a r o m i  
t i / i m n i n g  o ' z i  shaki lant i r adi  s a  loy iha loveh i  ixl iyoriga bu q a r o r g a  
ro/.i b o l i s h  yoki  lovihaning b i r  q i sm in i  qay ta  ishashtii t a lab  q i l i sh  
qoladi .

M



S a v o l l a r  va lops l i i r iq lar
1. A L T  k lass i f ika t s ivas in ing  as os iy  belgilarini  ayt ib be r ing
2. Loy iha lash  obyck t i  a s o s iy  Uislumehalarini  hayon  qil ing.
3. I 'exnikaviy t a ’mi no t  s t rukturas idagi  dara ja la r  haq t da  ayl ib 

ber ing.
A. A L T n i n g  bosht ja av l om al l a sb l i r i lgan  t izi inlar  bi lan o / a ro  

t a ' s i r i  pr insiplar ini  l a ' r i l l ang .



U I U ) I J .  L O Y I I IA L A N 1 I  J A K A Y O ' N I N I  
K O R M A L L A S J I T i m S I l

4.1.  L o v i h a l a s h  ni nj> d a  r a  ja la ri,  a s p e k l l a r i  v a  b o s q i e h l a r i  
í c xn ikav iy  oh vek tn i  lovihalasli  qabu l  q i l i n g a n  shak l ida  ushbu 

obyck t  obra/. ini ya ra t i sh ,  qayta  o ' / .gart i r i sh v a  t a q d im  el ish hilan 
bou' l iq .  O b vekí o h ra zi v o k i w iin g  la rk ib iy  (¡i.sm larin ing  obrazi 
i jodiv j a ra \ on  nat i ja sida  inson t a savvur ida  yara l i l i s l i i  yok i  inson va 
Id IMla tn ing  o V a r o  t a ' s i r i  j a ravo n ida  q a n d a y d i r  a lgor i tmla r  
b o ’vicha paydo  b o ’ lishi muinkin.  I s t a lgan  ho lda ,  qandayd i r  
t c xm kav iv  b i ivumni  ol ish uchun j a m iy a l  eh t iy o j in i  aks  el t iruvchi 
lovihaiash uchu n  topsh ir iq  mavj iul l igida lo v ih a la sh  boshlanadi .  
i'opxh iriq  u voki bu ko ' r in i sh d a  t aqdim cl i ladi .  l .o y ih a lu sh  n a ti/a s i 
va / í la s in i ,  oda tda .  be r i lgan  sharoi t larda o b y e k t n i  t ayyor lash  uchun 
vctarl i  m a 'h u n o t l a r g a  cga  bo ' l gan  h u j j a l l a rn in g  t o ’la komplek t i  
bajaradi .  Bu h u j i a tn om a  obye k tn ing  na t i j aviy b a y o n i n i  i todalasdi  

Bi rlamchi  hayon  na t i j aviy o ' /g a r l i r i s h  o ra l iq  bayon larm 
tug 'd ir ad i ,  oral iq bayon  bu loyihalashni  tuga t i s hn i  yoki  uni 
d avo m ellirisli voT in i  l anlash maqs ad i da  k o ' r i l a d i g a n  narsadir .

ln!brniatM\a miqtavi  n a / a r id an  lov iha lash  -  bu lovihalash 
obu*kli ,  k o ’r i l ayotgan j a b h a d a g i  b i l i m la r n in g  holal i .  maqsadi  
(vaz i las i)  o 'x s h a s h  b o ' lg a n  obyekt l arni  loy ih a l as h  lajribasi 
haqidagi  k i ruvchi  in fbnna t s iyan i  m a T u m  s h a k l d a  bajar i lgan va 
obyek tni  h u v u m d a  rca l i / a t s iva  qi l i sh u c h u n  un ing  havoni  
kch 11 i lgan lo \ ih av iy -k o ns t r u k to rh k  yoki  t e x n o l o g i k  huj ja lnoina  
ko ' r in i sh idag i  chiquvcl i i  i n lb rmats iyaga ay l an t i r i sh  j a rayonid i r .

I .on i h a la s h  j a  r a y ó n  ¡«a h l o k l i - i y e r a r x i k  y o n d a s h u v .  
Loviha lanavo tgan  t i / im  iyerarxik da ra ja l a rg a  bo ' l ina d i .  Yitqori  
dara jada  lov iha lanavo tgan t i / i n ining  faqat  u m u m i y  xislat  va 
xusus iya i l ann i  aks  el t i ruvchi  k a m  detal l as lui r i lgan 
tushuncha lardan loydalani l ad i .  Kcyingi  b o s q ic h  larda k o ’rish 
batafsi l l iui  darajas i  or t ib boradi ;  hunda  ti / . im b i r  bu tun ich a  emas ,  
balki  a lohida b lo k la rg a  b o ' l i n ib  ko' r i l adi .  Bu  h a r  b i r  da ra jada  inson 
anglab  va tushun i b  o lad igan va m a v ju d  loy ih a l as h  vositalari  
vo r dam id a  vech i l ad igan  darajadagi  m u r a k k a b  masalalarni



shakl lantirisli va  yech i sh  imkon in i  beradi .  Bloklarga bo ' l i sh  
shunday  b o ' l s i n k i .  istalgan dara jadagi  blok hu j j a lnomas im bir 
odain k o ‘rsin v a  qa bu l  qi la olsin.

L oy ih a l ash g a  blok li - iyerarxik  yon d as hu v da  kal ia hajm 
nu i r akkab  m a s a l a  k e t ma -k e t  yeeh i l ad igan  k ichik hajmli  niasalalar  
guruh la r iga  b o ' l i n a d i ;  bl inda guruh ichidagi  lurli masalat ar  parnllel 
>echilislii  m u n i k i n .  I l ar  bir  da ra jada  ti/.im va c i cmcni l a r  haqida  
o ' / i n i n g  tu s h u n c h a s i  bor.  Yuqor i  / -da ra jada  e l cmcnl  deyi lgau 
narsa.  kcy ing i  (/-1 Vdara jada  t i / im  h i soblanad i .  Ko'pinel i a  eng  quyi 
daraja e l e m e n t l a r i  bazav iy  e l e inenl la r  yok i  komponcn t l a r  deb  
atakadi. L o y i h a l a s h d a  ishl irok e t ayo tgan  muhand i s t a rn ing 
ko 'pehi l ig i  q a u d a y d i r  darajadagi  t i / im la r  va eleinenl lar  bilan 
ishlaydi:  u l a r  loy iha lavotgan  ob ye k t l a r  i loim hani nui rakkab  
t i / i ni la r  b o * l av e rm ayd i ,  garchi  u la rn ing  ko pchil igi  m u ia k k ab  
t i / im la r  t a rk ib ig a  ki r sa liani.

M u r a k k a b  t i / im la rn i  loyiha lashda b a ' / a n  baravar iga ikki 
iverarxik d a r a ja .  m as a l an ,  / va (/•* I)  ishl irok ctgan bay onnomala r  
bilan i s h la sh ga  t o ' g ' r i  kcladi.  Bu  ho k la  lizim . n im iiz im  va 
c ic m c n ila r  a l a m a l a r i  qo ' l l anad i ,  u la rni  ( rnos r avishda)  /-darajadagi  
l izim, t i / i m l a r  v a  ( / H  ) -darajadagi  e lu men t l a r  de b  qaraladi .

S h u n d a y  q i l ib ,  iv e ra rx ik  d a ra ja la r  obyekt i  xossalari  aks  
e l t i r i l i shin ing  imi fassa l l igi  darajasi  bi lan farqlanadigan obyekt l ar  
bayoni  da r a ja s i n i  ifodalaydi .  B os hqa cha s ig a  ular y o r izo n ia l  
dara ja la r  yo k i  a b s tra k s iy a la sh  d a ra ja la r i  de b  ataladi .  Oandavdi r  
dara ja b ay o n l a r in in g  ma j inu i  m a sa la l a ru i ng  qo 'yi l i sh i  \ a  ularning 
bayonlar in i  o l i s h  me tod la r i  bi lan lo y ifia la sh n in g  iverarx ik d a ra ja s i  
deb ataladi .

G or izon ta l  da r a ja l a rda  sxemalar .  konst ruksiya la r  va 
t exno log iya la rn i  loyihalash bi lan b o g i i q  bo ' lgan  niasalalar  
guruhlar i  u l a rn i  yech ish  uclnin Ibydalani ladigan modc lla r ,  
me todla r .  h u j j a t l a sh  shakl lari  b i lan hirga lo v ih a la sh  a sp c k lla r i  
( loyiha lash as pek t l a r i  b a ’/ a n  lo y ih a la s lm in g  vcrtika l d a ra ja la ri)  
deb  ataladi .

L o y i h a l n s h  a s p e k t l a r i .  Iverarxik darajalarni  lug ' r i imvehi  
obyek t  \ o s s a l a r i  a k s  et t i r i l i shining nuifassal l igi  darajasi  bo 'y icha

• H )



bavon l a rn i  ajrat isl idan l a shqar i  turli  a spek t l a r  b o ' y i c h a  bay on l a r  
deko tnpoz i t s iyas idan  ham fovda lan i l adi .  I -unksional ,  kon s t r uk to r l ik  
va t exno log ik  aspekt l ar  yir ik a s pe k t l a rg a  kiradi .  I J sh bu  as pe k t l a rg a  
t aaüuq l i  bayonnomala rni  o ' z ga r t i r i s b  yok i  ol ish b i l an  b o g l i q  
m a s a l a l a m i  \ e e h i s h  inos r a v i s h d a  funksional .  k on s t r uk to r l ik  va 
t c xn o lo g ik  loyihakish deb a t aladi .

1; u n k s i o n a 1 a s p e  k l o b y e k t d a  r o ‘v be r a d i g an  f l / i k a v iy  va 
m f o n n a l s i o n  j a ra>on laming  xa rakter i  va  i sh l ash in i ng  asos iy 
p r insip la r in i  aks etliradi va pr ins ipia l ,  funksional ,  s t ruk tu rav iy ,  
k ine tnat ik sxemala rda  va  u l a rg a  i lova q i l i nad igan  hu j j a t l a rda  o v/  
i fodasini  topadi.

K o n s t r n k t o r i i k a s p e k t i funksional  loyiha lash  
nati  jalar ini  am alga  osh irad i .  y a ' n i  o b y e k t l a r n in g  g eo m et r ik  
shakl la r ini  va  ularning l azoda  o ' z a r o  joy lash i sh in i  t a 'm in la y d i .

T e x n o l o g i k  a s p e k t  kons t r uk t o r l ik  loy iha lash  na t i j a la rmi  
a m al g a  oshir ish bilan,  y a ' n i  o by ek t l a r n i  t ayyor lash  m e t od la r i  va 
vosi t al ar ini  bayon qilish b i l an  b o g i i q

O b v e k t  xossalar ini  d i f f e i en s iy a l l ab oq  ( t abaqa l as h t i r ib oq) ,  y a ' n i  
utulan bir  qa lo r  nimt izini lar  va s h u n g a  m o s  as pe k t l a r  son in i  aj ra t ib  
bayon qi l i sh inunikm.  M a sa la n ,  funksional  a s p ck tn i  bayon  
q i l inayo tgan  hodisalarning t l z ikav iy  a sos la r iga  k o ‘ra elektr ik.  
m e xan ik ,  gidravl ik.  k imyoviy  va  sh.k.  a spek t l a rga  b o ' l i s h  n m m k i n .  
l îu n d a  e l ekl romexanik  tizini  b ay o n i da  e lektr ik  va m e x a n ik  
n in i t i / im la r  bayonlat i ,  v ad ro v iy  r cak to r  bayon l a r i da  g a / o d i n a m i k .  
issiql ik,  i ' izika-neyronli  nini t iz i inl ar ,  optik,  - e l e k t r o n  pr ibori  
bay on la r i d a  csa elektr ik va  op t ik  n imt iz in i l a r  bayo n la r i  aks  
et t ir i ladi .

L o y i h a l a s h  j a  r ayon  i n i n g  ( a r k i b i y  c j i smla r i .  Lo y iha lash  
vaq t ida  r ivoj lanuvehi  jarayon davr .  bosqieh ,  loy ihav iy  p ro t sed ura  
va  opera t s iya larga ajraladi.

M u r a k k a b  t izimlarni  lov iba las l ida  loy iha lasho ld i  tadqiqo t l a r i .  
t c xn ika v i y  topshir iq va t c x n ik a v i y  takl i f lar ,  eskiz ,  t exn ikav iy .  
ishehi  loyihalash,  sinash va t a tb iq  qi l i sh d a  v r  1 a r i a j ra t i ladi .

I.o v ih a la sh o /d i tadq iqo tla ri, tc x n ik a v iy  to p sh ir iq  va  fe x n ik a v iy  
ta k lif la r  d a v rk la  j a iniyatning yang i  b u y u m la r  o l i sh ga  eht iyoj i ,



sa no a t  va  uii ing q o ' s h n i  soha la r idag i  i lmiy- lexnika\  i\  yutuqlar .  
m a v j u d  resu r s l ami  o ' r g a n i s b  a sosida  l exnikaviy o l n e k t n i n g  
va/ . ifasi  va uni q ur i sh n in g  as os iv  pnnsiplar i  an iq lanad i  va uni 
loy iha la sh  uclnm te xn ikav iy  topshi r iq  ( I I ) shakl lanl i r i ladi .  Bu 
d a v r l a r  ih n iy - la d q iq o t ish i (1T1) ila v r i  dcb liam ataladi.

i'.sk iz lo y ih a s i d a v r id a  ( b o sh qac has ig a  lair iba-konst ruktor l ik  
ishi ( T K I )  davr ida )  b o T a j a k  obyek t  funksiya qila olisliini 
be l g i l a vd ig an  asos iy p r in s ip la r  va  qoidalarning t o ‘g lriligi va 
a m a l g a  osh ir i la  ol ishi  tckshir i ladi .

ï ’e x n ik a v iy  lo y ih a  d a v r id a  loyihaning h a m m a  qi smla r i  har 
t o m o n l a m a  ishlab ch i q i l a d i .  texnikaviy yec h imla r  
konkre t l a sh t i r i l ad i  va deta l l ash t i r i l ad i .

Ish c h i lo v ih a  d a v r id a  b u y u m n i  tayyorlash ucimn / a r u r  b o l g a n  
h a m i n a  hn jja t lar  t ayyor lanad i  (shakl lanl i ri ladi) .  S o ’ngra tajriba 
q i l i sh uc lum m o T ja l l a ng an  n a m u n a  yoki bir nccliia nam una la r  
t a yy or l ana d i  va  s in a la d i. S ino v  natijalari  bo 'y ich a  loyihaviy 
hu j j a t l a rga  za rur  b o i g a n  lu/ . at ishlar  kiriti ladi va taqat  shundan  
key in  t an lan ga n  k o r x o n a d a  i shlab cl i iqarishga u ith iq  i/Hish 
bos l i lanadi .

L o y i h a l a s h  b o s q i c h i  bitta yoki bir ncch ta  iycrarxik 
d a r a ja l a r  va  a spek t l a rga  taa l luql i  obyek tn ing  lalab q i l ingan hamina  
bayo n la r in i  shak I lant i r i shni  o ' z  ichiga olgan loyihalash 
j a r a yo n in in g  bir  qismidir .  K o ' p i n e h a  hosqich noini  inos iyenuxik 
d a r a ja l a r  va  a spekt l ar  no m i  bi lan bir \ i l  bo ' l ad i .  Masalan.  
t e x no lo g i k  jarayonlarni  loy iha lash  ni tcxnologik j a rayonning 
pr ins ip ia l  sxcmala r in i  i shlab ch i q i sh ,  marshrut  t exno log i sas in i  va 
o pc r a t s io n  texno logiyan i  i shlab chiqish va  das turaviy-  
bo sh q a r i l ad ig a n  t exno log ik  j iho / .  uchun  niashinali  la shuvehi l arda 
b o sh q a ru v c h i  inlornia ts iyani  o l ish  bosqichlariga b o i i n a d i .  Katta 
in tég ra l  sx e m a  (KlS) la rn i  loy iba lashda  komponen t l arni  loyihalash.  
s x e m o t e x n i k .  fu nks iona l -n i an t iq iy  va topologik loy ihalash 
b osq ic h la r i  aj rat i ladi .  Bi r inchi  uch ta  hosqich o ' x sh as h  nornga ega 
b o ' l g a n  fnnksional  a spekt l i  uch  iycrarxik darajal i  masalala rni  
y e c h i s h  bi lan bogTiq.  T o p o l o g i k  loyihalash bosq ich i  KISni  
loy ih a l as hda g i  ko ns t ruk to r l ik  aspcktdagi  ha n n n a  iycrarxik



daraja ia rga t aal luql i  b o ' l g an  ma sa la la rn i  o kz  i ehiga oladi.
I .ovihalash bus q ie h in ing  t arkibiv q i sm la r i  l o y  i h a v  i y  

p r o l s e d u r a l a r  d eb  ataladi .  L o \ i h a \ i y  p ro t sedu ia  
bosq iehn ing  bir  qisni i  bo" lib. l ining ba ja r i l i s lu  loyihaviv y e c h im n i  
olish bilan tugaydi .  l i a r  bir lov iha v iy  p r o t s edu ra ga  ush bn  
prol scdura d o i r as i da  yech i l ad igan  l oy ih a la sh n in g  q a n d a y d i r  
masalas i  rnos keladi .  Loyil iaviy p r o l s c d u r a  t arkibiga k i rnvch i  
|o\  ihalash j a ra y on in m g ma vd aro q  t a rk i b iv  q i smi  l o y i h a v i v
o p e  r a t s i y a 1 a r deb ataladi .  Hu>uin ch i / .mas in i  shakl lant i r ish ,  
kuchavt i rgich  paramel r l a r in i  h i sob lash ,  e l e k l r  dvigalel ini  q u r i sh  
uctum n a m u n a v i y  konst ruksiyas in i  t a n la s h  -- [oyihav iy  
p rot seduralarga.  na m u n av iy  g raf ikaviy  t a sv in i i  (tisliii i lashit ia,  
c h i / m a  ramkas i  \ a  sh.k.)  ch i / i s h .  k u e h a y t i r g ic lm in g  statik hola l ini  
bayon q i tuvchi  a lgebraik  t e ng l am ala r  t i z imin i  yeehi sh .  e l ek t r  
dviua te ln ing  nav ba idag i  var ianl ini  qu r i s h n in g  e i l ek t iv  
k o kisa tk ichlar ini  h isoblash  -  loyi l iaviy o pe r a l s iy a la r ga  nuso l  b n ' l a  

oladi.
I’a s a y u v c h i  v a  k o ‘ t a r i l u v c l u  l o y i h a l a s h .  A g a r  yuqo r i  

iverarxik da ra ja l a rdag i  masala la rn i  y e e h i s h  pas lroq  iye ra rx ik  
darajal ardagi  masala l a rn i  y e e h i sh d a n  o ld  in kelsa.  bundav  
ioyihalasli  p a s a v n v c h i  d e b  ataladi.  A g a r  qu y i  iyerarxik da ra ja l a r  
bilan bog ' l iq  b o i g a n  bosq ieh la r  bilan ba j a r i l sa .  bunday  loyiha lash  

ko ‘fiir ilitvch i  deyi ladi .
1 ov ih a l as hn in g  uslibu ikki m r in in g  h a r  b ir ida a l za l l ik lar  va 

kam chi l ik la r  m a v j ud .  Pasayuvch i  lo y ih a la sh da  t izim e l ement l a r i  
hali an i q la n m ag a n  sluiroitda i shlanadi ,  y a  ni un ing  imkon iya t l a r i  
va \o ss a la r i  haq idag i  m a ' l u m o t  i a x m in iy  l avs i tga  ega  bo ' l ad i .  
Ko ' t a r i luvch i  loy iha lashda  aks ineha ,  e l c n ie n t l a r  t i z imdan  o ld i n  
loyihalanadi .  na t i j ada  e l eme nt l a rga  bo '  Igan t a labla r  taxrnmiy 
t avs i tga  ega  b o l a d i .  Ikkala ho lda  h a m  to h q  b o sh la ng  ich 
in to rmats iya  y o 'q l ig i  tufayl i  o p t i m a l  t e x n i k av iy  na t i ja l arga 
e r i sh i shning  po tensia l  imkon iya t idan  e h e tg a  o g ' i s h  bo  ladi. l e k i n  
loyiha lashga b lokl i - iyerarx ik  y o n d a s h u v d a  b u n d a y  o g ' i sh l i k l a r n in g  
bo' l ichi  inu qar ra r  va inu rakkab  o b ye k t l a r n i  loy iha lashda  blokl i -  
iyerarxik yond as l iuvg a  boshq a  muq ob i l  y o n d a s h u v  ma v ju d  em as .



Shu sabnbli ,  b lo k l i - i ve r a r x i k  loyihalash na t i j a la r in ing  opl imall igini  
t exn ik- iql isod iy  k o ‘r sa tk ich la r  (ular.  xusus an .  o ' z  iehiga 
loviha lashga k e t a d i g a n  m od d iy  va  vaqt  sar t l arni  o iadi )  nm]l:i>i 
nazar idan k o ' r i s h  loz im.

T a s h q i  v a  i c h k i  loyil ialasl i .  Pasayi ivelu loyihalaslula k- 
i yerarxik d a r a ja da g i  e l cment l a rn i  ishlash uclnin T I  ta rili ushbu 
dara jadagi  loy ih a v iv  p ro t sedura larga kiradi .  Yuqor i  iyerarxik 
da ra jadag i  t i z im yok i  k o ’p q o ’l lanisblarga mo ' l j a l l angan  
uni f ika t s iya lashgan  c l e m e n l l a r  t i / i ini  uchun 1 1 ishlash boshqacha  
bo ' l adi .  Bu y e r d a  I T  ishlash loyiha lashning  mustaqi l  bosqichi  
b o i a d i  va k o ' p i n c h a  ta sh q i lo y ih a la sh  de b  ataladi .  I I ni ng 
t a ' n f l a r i  b o ' y i c h a  o by ek tn i  lovihaiash bosq ich la r i .  undan  farqli 
ravishda.  ic h k i lo y ih a la s h  deyi ladi .

I 'ashqi lo v ih a la sh n in g  asosi  -  l exn ikan ing  / a m o n a v i y  holatini .  
t ex no log iya n in g  imkon iva t l a r in i  to 'g ' r i  h i sobga  olish hamda  
oby ek t n ing  h ay o t iy  s ikl idan kam b o l m a g a n  vaqt  davo mid a  
ularning r iv o | l a n i s h m i  to 'g ' r i  bashora t  qi l i shdir .  lc .xuologik 
omi l la r  bi lan bir  q a t o r d a  iqtisodiy ko ' r s a tk ich la rn i  loyihalash va 
t ayyor la shn ing  na rx i  va  mudda t l a r in i  ham h i sobga  ol ish / arur .  
Mas a la n in g  hola t i  va  i l tniy-lexnikaviy p rogress  is t iqbol lai im 
o ' rga n i s h  ( t adq iq  qi l i sl i )  a sosida  eksper t la r  gun ih i  t iz imga 1 I rung 
b i r l amchi  va r i an t in i  sl iakl lant i radi lar .  Shakl lant i r i lgan T T  bajari la 
ol ishini  ba ho la sh  va  uni tu / a t i sh  b o ’y ieha  lavsiyalar  ichki 
loyihalash p r o l se du ra la r i  yo r dam id a  olinadi.

Lo y i l i av iy  y e c l i i m l a r  va  p r o t s e d u r a l a r n i  m i i f i k a t s i ya la sh .  
Obyck l l a rn i  un i l lka t s iya la shd an  ma qsad  od a tda  ishlab
ch iqa r i shn ing  t exn ik - iq t i so d i y  koTsa tk ieh la r in i  va buy uni 
cksp lua tat s iyas in i  yaxsh i la shd i r .  N a m u na v i y  va uni t ikals iyalanuai i  
l oyihaviy y e c h i m l a r d a n  foydalanish loyihalashni  sodda lasht i r i shga 
va  t c / l a s h t i r i shg a  h a m  o l ib  keladi:  masalan.  na m u n av iy  eleinenl lar  
bir  maria  i sh lanadi .  l ek in  turli l oyihalarda qayta -qay ta  ishiat ihuh.

L o y i h a l a n a y o t g n n  o b y e k l l a r  b a y o n l a r i n i n j i  l u r l a r i  \ a  
p a r a m e t r l a r m i n f »  k las s i f ika t s i ya s i .  Loy il i alanayotgan obyektning  
nat i javiv bav on i  konsl ruk lo r l ik  huj ja t la rining yagona  ti/.imi 
( KI I Ya T)  b o ' y i c h a  shakl lant i r i lgan sxemaviy ,  konst ruklor l ik va



t exno log ik  huj ja t lar ining t o i i q  k o m p le k t i d a n  iborat  b o ' l i b .  u shbu  
obvek tn i  tayyorlash va ck s p lu a t a t s i y a  qi l i sh j a r a y o n i d a  foyda lan i sh 
uclnin m o i j a l l a n a d i .  B a ’zi o ra l iq  loy ihaviy y c c h i m l a r  h am  
T I I Y a T g a  muvo i l q  sh ak l l a t i t i r üa d i . Lckin  l o y ih a la sh n i ng  o ‘zida 
Ibydalan i shga  1 1 1 0 ' I jal langan o ra l iq  y c c h im l a r  u ch u n  u l a m i  ushbu  
loyiha lash t i / . imida qabu l  q i l i n g an  m a x su s  s l i aklda i foda et ish 
xarakter l idi r .  Xususan.  b a y o n l a r  turl i  t i l lar  shakl ini  q a b u l  qi l i shi  va 
A I T n i n g  turli xot i rani  s a q l ov ch i  qur i lm a l a r i da  jo y l a sh i sh i  
mu m k in -  l ïu bayon la rda  loy iha lash  obyck t l a r i  m a te m a t i k  
mu d c l l a r in in g  salohiyat i  kal t a ,  chunk i  av to ma t l a sh t i i  i lgan 
lov iha lashda  loyihaviy p ro t sedu ra la r n i  ba jar i sh  m a te m a t i k  
mo d c l l a r  bi lan ish ko ' r i sh ga  as os l ang an .

Te.xuikaviv o h ye k in in g  m a le m a tik  n itx /e li (M M )  • t c xn ika v i y  
o b y ck tn in g  b a ' / i  xossa lar in i  a k s  et t i ruvchi  m a t e m a t i k  oby ck t l a r  
( soidar .  o ' / ga r uvc h i l a r .  m a t n t s a l a r .  k o ' p  hol la r  va sh.k . )  t iz imi  \ a  
ular  o ras idag i  munosaha t l a rd i r .  1 . oy ihalashda o b y c k t n in g  m u h a n d i s  
nucitayi nazar idan ahamiya t l i  h i s ob l an g a n  xossa la r in i  a k s  ct t i ruvch i  
m a te m a t i k  modcl la rdan foyda lan i l ad i .

O b yc k t n i ng  m a i u m  iyc ra rx i k  da ra jadagi ,  j u m l a d a n ,  M M d a g h  
bayon la r ida  aks  c t t i r i ladigan xossa lar i  o ras ida t iz imla r .  t iz imlar  
c l cmcnt l a r i  va obyek t  funksiyas in i  bajar ishi  loz im b o i g a n  tashqi  
mul i i t l ar  farqlanadi.  U s h b u  x o ssa la r n i ng  m iq d o r iy  ifodasi  
p o ru m c ir la r  deb no in l a nu v ch i  kat t al ikl ar  y o r d a m i d a  am a lg a  
oshir i ladi .  ï ï / i m ,  t izim c l cm c n t l a r i  va  tashqi  m u h i t  xossa la r in i  
t a \ s i l 1 o \c h i  kat tal iklar  m o s  r a v i s h d a  ch iquvchi ,  ichki  va  tashqi

pa ra mc l r l a r  deb ataladi.
• l . o y i h a l a n a y o t j i a n  o b y e k t l a r  p n r ; i n i e t r l a r i i > n  m i s o H a r  

P o r s h c n l i  k o m p r c s s o r l a r  u c h u n :

c h i q u v c h i  p a r a m c l r l a r  -  k o m p r e s s o r  u n u m d o r l i g i ,  d v i g a t e l  q u v v a t i ,  

v o n i s h n i n i i  m a k s i m a l  b o s i r o i .  s i k l l a r  s o m ,  y o n i l g  i s a r f i ,

i c h k i  p a r a m c l r l a r  k l a p a n l a r d a n  o q i b  o ' t i s h  k o d l i t s i y e n t i ,  i s h q a l a n i s h  

k o e f i ï t s i y o n t l a r i .  i d i k i  b o ' s h l i q i a r n i n g  g e o m e t r i k  o M c h a m l a r i ;  ^

t a s h q i  p a r a m c l r l a r  i i t r o f - m u h i t  h a r o r a l i ,  s o ' r i s h n i n g  b i r i n d i i  b o s q i c l u d a  

l i a /  b o s i m i ,  c h i q a r i s h  t i z i m i d a g i  q a r s h i l i k .

1-: I e  k  t r  o  n  k  u  c  h  a  y  t  i r  g  i c  h  1 a  r  u c h u n :
c h i q u v c h i  p a r a m c l r la r  o ' r t a  d i a s t o t a i a r d a  k i r i s h  q a r s h d i g i ,  y o y i l i b



k c t i s h  q u v v a t i :
ichki parametrlar r e z i s t o r l a r  q a r s h i l i g i .  k o n d e n s a t o r l a r  s i g ' i m i ,  

i r a n z i s t o r l a r  p a r a m c t r l a r i ;
tashqi parametrlar y u k  s i g ' i m i  v a  q a r s h i l i g i .  l a ’m i n l a s h  m a n b . i i a r i

k u c h l a n t s b l a r i .

O p t i k  p  r  i b  о  r  il с  h  il il :

chiquvchi panimetrlar s f c r i k  a b h c r a t s i v a ,  k o m a .  a s t t i m a t i z m ,  t i z i m n i n g  

t b k u s  m a s o f a s i ;
ichki parametrlar l i n / a l a r  s i r t l a r i n i n g  r a d i u s l a r i  v a  u l a r  o r a s i d a g i  

m a s o f a ;

tashqi parametria/ a t m l - m u h i t  h a r o r a t i  v a  s h . k .

C h i q u v c h i .  ichki va t a shqi  pa r amet r l a r  sou ini ш, n, I orqal i .  bn
p a ra n i e t r l a rn in g  \ e k to r l a r i n i  e sa  m o s  ravishda ) iu¡. и ; .......
\ '-< x , ,  y •, .... x r), g  ( i l (¡2........ <it) deb b d g i l a y m iz .  Ti / . imning
xossa la r i  ichki \ a  tashqi  p a r a m et r l a rg a  bou' l iq.  \ a ' n i

Y I ; ( X , Q )  <u >
( ] . l )  bogManishlar  t i / i mi  obyek ln ing  ma tcm at i k  mode l iga  

mis o l  bo ' l ad i .  Bun da y  M M  ma vj ud h g i  X va Q vek to rl arning  
m a ’luni q iymat la r i  b o ' y i c h a  ch i q u v ch i  p a ram et r l ami  oson l ik  bilan 
b a h o l a s h  imkon in i  bcradi .  Lek in  (1. 1)  b og ' l an i shn ing  mavjudl ig i  
u n in g  ishlab ch iq uv ch i ga  m a ' l u m l i g in i  va V vek to rga nisbatan 
xu dd i  sh u n d a y  ochiq  k o ' r i n i s h d a  t aqdim qil inishi  mumkin l igin i  
b i l d i n n a y d i .  O d a t d a  ( 1. 1)  ko ' r in i shd ng i  ma tcmat ik  mode ln i  faqat 
juda  s o d d a  o b j e k t l a r  u c h u n g i n a  olish i numki n  b o ‘lac!i. 
I . oy iha l an ayo tg an  ob yc k td ag i  j a ra yo n la m in g  matcmat ik  
b a y o n i n in g  fazaviy o ‘zga r i sh l a r  vektori  V i shl irok etadigan 
t e n g l a m a l a r  l i / im in i n g  m o d e l i  bcr i l ad igan holat  tipik bo ' l ad i :

/ .V(Z)--(p(Z) (1-2)
b u y c r d a :  1. - qan dayd i r  op e ra to r .

Z  mustaqi l  o ' / g a r u v c h i l a r  veklori ;  u n u i m iy  vcktor;  
u m u m i y  holda  vaq t  va fazoviv koordinalalarni  o ' / ,  ichiga 

oladi :
(p(Z) -  mustaqi l  o ' / g a r u v c h i l a r n i n g  ber i lgan lunk>iyasi.

l- 'u zoviy o 'z g a ru v c lu la r  o b y ek t n i ng  i i / ikav iy  yoki  intor inats ion 
hola t in i  tavsi l laydi .  u l a rn in g  vaq t da  o ' /g a i i s h i  esa obyek tdag i  
o ' / . g a ru v c h i  j a ra y o n l am i  i lbda layd i .



♦ i a z o v i \  n ‘ / j i s j r u v c ) i i l s i r } > i i  i n i s o l h i r

l: a / o \ i v  i) ' / g a r u v c h i l a r g a  m e x i t n i k  l i / i m l a r  b a y o n l a r i d a g i  k u c l i l a r  v a  

t c / l i k l a r .  g i d r a v l i k  v a  p n o u n a t i k  ( i / i m l a r  b a y o n l a r i d a g i  b o s i m l a r  v a  i s h c h i  

[ i s m  s a r t l a r i  v a  h . k .  k i r a d i .

I ,o\ iha lan av o tg an  obyekt l ar  m o d e l l a r i  pa ramct r l a r in ing  
Misusiyal lan:

1. / i - iverarxik daraja m od e l l a r i da g i  ichki pa ra me t r l a r  
( c l enien l l a rn ing  paramcl r l ar i )  pas t roq  ( A+l  )-iycrarxik dara ja  
mode l  lai'iihi chiquvel i i  pa rametr  bo" lad i. Masalan,  e l ek l ron  
kucl iavt i rgich ucluin yuqor ida k o T i l g a n  m is o ld a  t r ai l / i s tor  
parametr la ri  kuchayt i rg ichni  I o n  i l i a l a shda  ichki ,  t r an / i s to rn ing  
o ' / i n i  I o n  i l ialashda esa c h i q m c h i  p a r a n ic l r  boT ad i .

2. N i m l i / i m l a r  b i n n in g  mode l ida  ( b a y o n l a r  a spek t in ing  bi r ida )  
ishtirok c t ayo lga n  chiquvchi  p a r a m e t r l a r  yoki  fa/.oviy 
o ' / g a r u v c h i l a r  bo sh qa  n im l i / im la r  ( b o s h q a  aspek l l a r )  bayon la r ida 
k o kp incha las lup paranie t r la r  bo' ladi .  M a s a l a n ,  e l ekt ron pr iborl ar i  
ko rp us la rmin g  mak s im al  harorat i  kuc ha y t i rg ic l in ing  e i ek t r  
modc l l a r ida  t a shqi  pa rametr  larga,  o ‘s h a  oby ek tn in g  issiqlik 
mode l l a r ida  e sa ch iquvch i  pa ramel r l a rga  ki rad i .

>. Ob yck l  ch iquvch i  pa r a m el r l a r i n in g  k o ' p  qismi  V ( / )  
bo g ' l a n i sh la r m n g  funksional lar i  h i s o b l an a d i .  y a ’ni ularni  an iqlash  
ucliuii bcr i lgan X va Q larda (1.2)  t e n g l a m a l a r  t i / imini  yec h i sh  
lo / i m va o l ingan  nnti jalar  bo"yicha Y ni b i s ob la sh  / an i r .  Y oy i l ib  
kct ish quvvat i ,  tebran ish  ampl i tudas i ,  s i gn a l  tarqal ishi  tut i l i sh in ing 
d a \ o m i \ I i g i  va sh.k. lar  chiquvch i  pa r a me l r l a r - f un k s io n a l l a rg a  
misol  b o i a d i .

I o n  i ha lanayo tgan  obyek l l a rn in g  b o s h ia n g ' i c h  bayoni  
ko 'p inc ha  loyihalaslula texn ikaviy  to ps h i r iq  vaz i l a s in i  oMaydi. Bu 
b ay o n no m al a rd a  v, chiquvchi  p a r a m e t r l a r d a  te xn ik a v iy  ta la h la r  
(b oshqachas i ga  ch iquvch i  paramctr l a r  n o r m a l a r i )  deb  a t a luvchi
kat tal iklar  i sht irok etadi.  Texn ikaviy  t a l a h l a r  77'  =  (77 / ,  77 ’: ........
77, )  vekforni  hos i l  qiladi.  bu verda:  7 7 ’ -  q iy ma t l a r  ch iquvch i  
pa ra tne t i l ar  it, o ‘/g a r i sh i n in g  ruxsat  e t i l g a n  d i a p a / o n i  chegaras in i  
i fodalaydi.

77, va v, o ras ida  talab qi l inadigan m u n o s a b a l l a r n i  ish c h a n lik  
q o h iliva ti sh a ro itla r i  del* alalruli. I s h ch an l ik  qobi l iyat i  shart lar i

•17



( 1 . 1 )

v o k i

v ,  H (1.4)
Bl inda 1”!' va  Y  vek tor l ar ining  o l e h a m l a r i  t cng (r m). Lckin 

ba ' z i  ch iquveh i  p a r a m e t r l a r  uclnin ¡shchani ik qobi l iyal i  sliartini 
ikki t a ra i l ama  c l i ek layd i :

• I T  l a r d a  c h i q u v c h i  | > : t r n n » c i r l a r j i n  r n o s  k e l : i d i j : ; m  ¡ s h d i a n l i k  

q o h i l i y a l i u n  i n i s o l l a r :

( 1 . 3 )  k o ' r i n i s h d a  e l e k t r o n  q u r i l m a d a  v o y i l i b  k c t i s h  q u w a t i .  

t r u b o p r o v o d d a  b o s i m  y o ' q o l i s h i ,  d v i g a t e l d a  y o n i l g ‘ i s a r f i ;

( 1 . 4 )  k o ' r i n i s h d a  l : l k ,  d v i g a t d  q u w a t i .  k u d i a y i i r g i c h n i n g  

k u c l i a y t i r i s l i  k o e l l l t s i y e n t i ;

( 1 . 5 )  k o ' r i n i s h d a  o p t i k  l i / i m n i n g  i ' o k u s  m a s o t a s i .  t a n l a s h  

x u s u s i y a t i g a  a s o s l a n g a n  k u c h a y t i r g i c l i n i n g  r c / o n a n s  d i a s t o i a s i .

4.2.  N a m u n a v i y  loy ihav iy  prutsedurahu*
Lo y i h a la s h n in g  na mun av iy  p ro l s e d u ra  (masala,  

va / . i fa )lar in ing klass i f ikal s iyas i .  I iar xil turdagi  obyekl tarni  
loyiha lashda k o kp qay ta la b  q o ’ l lashga m o l j a l l a n g a n  loyihaviy 
p rot sedura n a n u m a v i y  d c b  ataladi.

A n a l i /  va s in l e z  loyihaviy p io l scdura la r i  inavjud.  Obyck t  
bayonini  tu / i sh  -  sin lez, obycktning  bayon i  bo 'y ieh a  uning 
xossalar ini  an iq la s h  va  ishchanl ik qobi l ival ini  t adqiq  qil ish ;iihiliz  
hisob lanadi .  y a ' n i  s i n t e / d a  yarati ladi .  a n a l i / d a  csa obyckt  
loyihalari  b a h o l an a d i .

A n a l i /  p r o  t s e  d u r a I a r i bir va  k o kp variantl i  anali/ .  
p ro l scdura la r iga  b o klinadi.

B ir v a r ia n tli a n a lizd a  ichki \ a  tashqi  parainct r larning 
qiymatl ar i  bc r i l ad i ,  ob yck ln in g  chiquvchi  pa r amel r l a r i  q iymatlarini  
aniqlash t a lab q i l in ad i .  Ichki paramctr la r  n i ak on i  tushunchasi  bilan 
bo g ' l iq  b o i g a n  u s h b u  masalai i ing gcom et r ik  sharhini  qo ' l la sh 
foydali .  Bu  / / -oMchaml i  makon  b o i i b .  unda ichki n 
pa ra me t r l a rn i ng  b a r  biri .y , ga koordina ta  o ' q i  aj ral i lgan.  Bir 
variantl i  a n a l i / d a  ichki  paramct r la r  m a k o n i d a  qandaydi r  miqta

(1.5)



beri ladi  va ushbu mic](ada eh i q u v ch i  p a r a m e n  l a rn ing  q iymat l a r i n i  
hir ma r ta  yech i shga  kel t i r i ladi ,  bu b un day  tu rd ag i  a n a l i / n i n g  
nomin i  belgi laydi

A o'¡> Yctnanili a n a lizú a  ¡chki pa ra me t r l a r  m a k o n i n i n g  
q an da yd i r  / o n a s i d a  obyek t  xoss a l a r i  tadqiq qi l inadi .  B u n d a y  a n a l i /  
lení’ l amala r  t izimini  bir n e c h a  m a r t a  yech i shn i  (b i r  var i an t l i  a n a l i /  
bir necha  marta bajar i l i shin i )  t a l a b  qiladi.

S i n t e /  p r o t s e d u r a 1 a  r i s t rukturav iy  va  p a r a m e t r ik  s in tcz 
protsedura lar iga  bo ' l inadi .

S tru k tu ra v iy  .sintcz m a q s a d i  obyek t  s t m ktu ras in i  -  obyek tni  
tashktl  q i luvchi  elemeiUlar  tur l ar i  r o ly \a t i n i  va  o b y e k t  la rk ibidagi  
d e m u i t l a r n i n g  o ‘/.aro b o g ' l a n i s h  usul lar ini  aniqlashd ir .

P a ra m etr ik  .sintcz m a q s a d i  ber i lgan s t ruk lura  va  i shchanl ik  
qobil iyat i  sharoi l lar ida e l e m e n t l a r  paramet r la r i  son q i y m a t l a r i n in g  
obyekt  eh iquvch i  p a r a m et r l a r i g a  ta ' si r ini  an iq la sh da d i r ,  y a ' n i  
pa rametr ik  s in te /da  ¡chki p a r a m et r l a r  m ak o n id a  s h u n d a y  nuq ta  
yoki  zona lopi lsinki ,  u y e r d a  u yok i  bu shart lar  ( o d a t d a  i shchanl ik 
qobi l iyal i  shart lar i)  bajar i lsin.

A n a l i /  va s in te /  loy ihav iy  p rot seduralar i  o r as idag i  bogManish 
shundayki ,  unda  an a l i /  p ro t se du ra s i  op t ima l l a sh  p r o t sed ur as iga  
(paraine lr ik  s in te / )  va o p t i m a l l a s h  p rot seduras i  s t ru k tu rav iy  va 
pa ramet r ik  s inte/ l arni  b i r l a sh t i ruveh i  s in tcz p r o t s edu ra s ig a  
so l inganl ik t a \ s i f iga  ega b o ’ladi .

S o /in g a n lik .  b ir ineh idan ,  a n a l i / n i  op t im a l l a sh t i r i shg a  tarkibiy 
q ism b o i i b .  opt i inal l asht i r i sh  e s a  sintezga t a rk ib iy  q i sm  b o ' l ib  
kir ishini ,  ikkinchidan,  o p t i m a l l a s h  p ro t se dur as in i ng  b i r  marta  
bajar i l ishi  anal iz p r o t s e d u r a s in m g  bir  necha  m a r t a  bajar i l i shin i ,  
sinte/.  masalas ini im bir n e c h a  m a r t a  yechi l i shi  -  op t im a l l a sh t i r i sh  
masa las in i ng  bir  necha m a r t a  yechi l i shini  t alab q i l i sh in i  bi ldi radi .  
Shu bha s iz  an a l i /  p ro t sedura la r i  ham shunday t avsi fga  e ga  bir 
martal i  k o ' p  var iant l i  a n a l i z  k o ‘p martal i  bir  var i an t l i  anali / .ga 
asos langan.  Loy iha lashn ing  nav ba tdag i  b os q ic h id ag i  loyihav iy  
vech im sintezi  ana l i zning  j u d a  k o ’p miqd or da g i  v a r i a n t l a r i n in g  
bajar i l ishini  ta lab qilishi m u m k i n .  A gar  j  p r o t se du ra g a  so l i ng an  i 
p rotseduras i  ba jar i l i shlar ining son iga  teng/, ' ,  koef f i t s iyent i  kirit iIsa,



/  p r o l s e d u r u s in m g  bir ma r ta  bajar i l i shida .  sintez.  óp t i m a  1 lashlirish,  
b ir  var i an t l i  va  k o kp var iant l i  ana l iz  mus ra s i shda  1. ?.  -I 
no inc r l a r i  b i lan bclgi lansa,  u ho lda

. A i  \ / j i 4 !

♦ O b y c k t l a r  s i i U e z i g a  m i s o l l u r

O b y c k t n i  s i t u e z  c | i l i s h d a  u n i n g  s l r u k t u r a s i  j u  v a r i a n t l a r i  k o ' r i l m o q d a .  

s t r u k t u r a n i n g  h a r  h i r  v a r i a n t i  j u  o p t i m a l l a s h  q a d a n i L i r i i m i g  h a j a r i l i s h i  b i l a n  

o p l i m a l l a s h n i o q d a ,  o p t i m a l l a s h n i n g  h a r  b i r  q a d a m i  c s a  -  a n a l i / n m g  f a  

v a r i a n l l a r i n i  t a l a b  q i l u v c h i  o b y c k l m  b a h o l a s . h d a d i r ; / i |  f y . ' j n  40 b n ' l s i n  l 

h o l d a  / 11= 6 , 4 1 0 '  a n a l i z  v a r i a n t l a r i  o b v c k t  m a t c m a t i k  m o d c b  

t e n g l a m a l a r i n i n g  y e c l t i m i  t a l a b  q i l i n a d i .  A g a r  t e n g l a m a l a r  t i z i m i n i n g  t a r t i b i  

y c t a r l i  d a r a j a d a  y u q o r i  b o ’ l s a ,  z a m o n a v i y  t ' l  I M I a r n i n g  k u c h i  h u n d a s  

m a s a l a n i  y e e h i s h g a  y c t m a s l i g i  m u m k i n .

♦ T e x n i k n v i v  o l n e k t l a r r i i  l o y i l i a l a s h  n i a r N h r u i l n r i u a  m i s o l l a r

O b v e k t n i  l o v i h a l a s h  m a r s h r u t i  - b o s q i e h l a r  \ a  ( y o k i )  u s h b u  o b y i k l n i

l o y i h a l a s h d a  f o y d a l a n i l a d i g a n  l o v i h a v i y  p r o t s c d u r a l a r  k c t m a - k e t ü g i d i r .  

M a ' I u n i  k l a s s g a  t a a l l u q ü  k o ‘ p  o b y e k t l a m i  l o y i h a l a s h d a  q o ' l  l a u d a d l a . !  

i n a r s h r u t  -  n a i n u n a v i y  n i a r s h r u i  d e y i l a d i .

♦ I . o y i h a l a s l i  l u m u n n v i y  m a r s h r u t l a r i g i i  m i s o l l a i

N o o r i g i n a l  d e t a l l a r  u c h u n  t e x n o l o g i k  r e j a l a s h t i r i s h  o r i g i n a l  d e t a l l a i  u c h u n  

t e x n o l o g i k  r c i a l a s h t i r i s h d a n  f a r q  q i l a d i .  N o o r i g i n a l  d e t a l l a r  u c l i u n  t e x t m b g i k  

¡ a r a y o n  k o ' r i l a y o t g a n  d e t a l l a r  k l a s s i  u c h u n  o l d i n  y a r a t i l g a n  n a n n u . a v i y  

u m u m l a s h g a n  t e x n o l o g i k  j a r a y o n n i  k o n k r c t l a s h i i r i s i i  v a  m o s l a s h t i r i s h  y o ' l i  

b i l a n  l o v i h a l a n a d i .  O r i g i n a l  d e t a l l a r  u c h u t t  t e x n o l o g i k  j a r a y o n n i n g  p a s a y u v c h i  

l o y i h a l a s h i  b a j a r i l a d i ;  u  l o y i h a l a s h n i n g  p r i n s i p i a !  s x e m a .  n i a r s h r u i  v a  

o p c r a t s i o n  t e x n o l o g i y a .  u s k u t i a  v a  a s b o h l a r n i  l o y i l i a l a s h  v a  s o n l i  d a s t u r i y  

b o s h q a r i l a d i g a n  d a s t g o h l a r  u c h u n  b o s h q a r u v c h i  s i m e /  q i l i s l i  b o s q i c h l a r i d a t i  

t a r k i h  t o p a d i .

A L T d a  loy i l ia l ash  r e j i n i l a r i .  Q  a ti d a y d i r ni a r s h r u t n i 
b a j a r i s l u l a  i n s o n  i s h t i r o k i  v a  I J I M d a n  
l ' o s d a 1 a  n i s 11 n i n g t a v s i f i v a  i s h l i r o k c  t i s h 
d a r a j a s i  b o 'y ic h a  lo \  iha lashn ing bir qar .eha rej imlari  

f a rq lanad i .
A v lo m a tik  re jim  y e c h i m g a  inson a ra la shmas idan  1\1 IMda 

fo rma i  a l gor i tmla r  b o ' y i c h a  loyil ialash ba j an l ga nda  qo ' l lanad i .
Q o 'l  (a v to m a tla sh tir ilm a g a n ) re jim  marsh ru t  l i l l M  yor dan i i s i /  

ba ja r i l i shi  bi lan tavsif lanadi .
A v to m a tla sh tin lg c m  lo v ih a la sh d a  agar  marshru tdagi  losihaviy



pr o t sed i i r a l aming  bir q ismin i  inson q o ' k l a ,  qo lgan  q ismin i  e s a  
I-I I Md an  foyda lan ib  bajar sa .  b u n d a y  lo>ihalash q i s m a n  
a\ tomntlashl i ri l<zan b o i a d i .  IJunday  r c j im  loyiha lash past  d a r a j a d a  
av tomat l a s h l i r i ig am m aks  et liradi.

D ia lo g /i ( in lt'ra k iiv / re /u n  ancl ia  t a k o m i l l a s h g a n  rcj im b o i i b .  
unda m a rs lm i td a g i  hani ina  p r o l s e d u r a l a r  I H M  y o rda in  ida 
bajar i ladi .  i nson ishtiroki e sa  lo y ih a v iy  p rot scdura la r  vok i  
opc ra t s iva iar  nat i jalar ini  operat iv b a h o l a s h d a .  davoin e t t i r i sh  
yo' l la r ini  t an las hda  va loyihalash b u r i s h in i  ko rrck t i rovka  q i l i s hd a  
na m oy o n  h o i a d i .  Agar  d ia log  in i t s ia tor i  inson b o i s a .  u n g a  
I H M da g i  av to ma t i k  h isoblarni  i s t a lg an  paytda  u/.ish im k o n i  
hcr i luan boi->a.  bunday  d ia log  a k t iv  dey i l ad i .  A gar  h i sob l asb n i  
n/isli  1 I IM da bajai  i layotgan.  o l d i n d a n  n a / a r d a  luti lgan m a i u m  
m om e nl la rd a  da.stur buyruqlar i  b o ' y i e h a  a m a l g a  oshir i lsa,  ya  ni 
lo\ ihalov chi  d ia log  initsiatori  ho* la o l m a s a .  u holii i d i a log  p a s s iv  

dc \  iladi.
AL. I r ivoj i  xususan,  toy i h a l a s h n i n g  a \  tomal l a sh t i r i l i sh  

darajasininu,  orl is lu yo i i a l i sh id . i  b o n n o q d a .  I .ckin A L I  b i l a n  
dia log  re j imida  ishlashda za rura t  q o h n o q d a ,  chunki  m u r a k k a b  
l i / ini larni  h n  ihalash j a ray on i n i  toMi g ' i e ha  formal  lasht i  r ib 
h o l m a s a p l i  va b a ' / i  ho llarda inson i sht i rok i  qa r o r  qabu l  qilisti . i i  
lc/ . lashti rish imkon ini  be r moqda .

Savolh ir  va  topsh ir iqlar
1. I ,o\ i ha lashn ing  darajalar i .  a s p e k t l a r i  va  bosqiehlar ini  a y t ib  

boring.
2. Loy iha lash  j arayoniga b lo k l i - i y e ta rx i k  yon das huvn i  b a y o n  

qiling.
_V Pasayuvch i  va ko ' t a r i Ui \ ch i  lo y iha la sh l a rn ing  m o h iv a t i n i  

i / oh lang .
A. l a sh q i  va  ichki loyiha lashlar  m ol i iya t i n i  tushunt ir ing.
5. A L T d a  loyihalash rej imlar ini  a y t ib  ber ing.



5  H O B .  A V T O M  A T L A S I I T I K I L O A N  L O Y I I I A L A S H M N O  

I K X N 1 K  V O S I T A L A R I :  P R O T S K S S O R L A R

5 . 1. U nn n n iy  h u la l la r
I exn ikav iy  vo s i l a l a r  ( I V )  va innu tnt i / imi> d a s tu n y  t a 'mino t  

( D T )  A l . T n i n g  ins t rum en ta l  ba / as in i  tashkil  qi ladi .  Ular  h / ika v iy  
muhi tni  hosi l  q i l a d i ;  hu muhi t da  A L T n i n g  boshqa turdagi 
t a 'mino t l a r i  ( m a t e m a l i k .  l ingvist ik.  i n fo rmat s ion va h k.) 
rea l izats iya q i l inadi .  M uh a n d i s  ushbu muhi t  bilan o ‘/ a ro  
mu lo q o t da  b o ' l i b  va  lov ihalashning turli masala la r in i  yeelnb.  
texn ikav i )  ob v ek i l a r n i  avtomat l asht i r i lgan  loyiha lashni  amalga  
oshiradi .  Lo y ih a la sh  j a rayon ida  texnikaviy  \os i t a l a r  va 
umumdastu r i>  t a ' i n i n o t  in fo rmat s ion qayta shakllantir isl i  va uni 
m a so ia d a  va v a q t d a  uzat ishni  t a ’minlash  b o ' y i c h a  Unli. lekin 

o ' z a r o  b o g ' l iq  funks iya la rn i  bajaradi .
I cxnikaviN vo s i t a l a r  AI . Td a  quyidagi  ma sa la i a rn i  yechadi :  

loyihalash o b y e k l i  bavon in ing  b i r l amch i  ma ' l un io t l a nn i  

kiri tadi;
kir i t i lgan info rn ia t s iyan i  nazoral  qi l i sh va  muharr ir lash 

inaqsadida  uni  a k s  et t iradi:
in lo rmat s iya in  qav la  shakllaiHiradi (nia lumot la r  t aqdim 
qi l inishi  sha k l i n i  o ' / ga r t i r i sh .  qay ta  ko d i rovka  qilish.  
t rans lvat s iya  q i l i sh,  ar ifmet ik  va m a n t iq iy  opera t s i \a l a i  m 
bajar ish,  m a ' l u m o t l a r  st rukturasini  o ’/ g a n i r i s h  va sh.k.); 

turli i n fb rm at s iya la rn i  saqlaydi :
ye e h im n i n g  11 at i | av in \ a  oraliq nat i ja larmi  aks  e l tnadi ,  
inasalani  y e c h i s h  j arayonida loy iha loveh in ing  t i / im  bilan 

opera t iv  n iu lo q o t i n i  ta ' ni inlaydi .
Ushbu  vaz i f a l a rn i  bajar ish uehun A I . T n in g  t exnikavi \  

vosi t alarni  o ‘z  i ch iga  protsessorl ar ,  ope ra t i \  xo ti r a (OX) ,  lashcp 
\o t i r a d a  saq lo vch i  q u r i l m a la r  (TX Q ) .  in fo rmat s iyan i  kir i tuvehi-  
ch iqaruvchi  q u r i l m a l a r  ( IK Ch Q ) ,  insonn ing  I I IM bi lan operat i \  
niuloqot ini  t a ' m i n l o v e h i  qur i lmalar .  11 IM ni ng  maso tadag i  
t erminal l ar  va  b o s h q a  m as h in a l a r  bilan a loqasin i  t a ' i n inlayd igan  
qur ihnala rn i  o ladi .  A l . ' l n i n g  ishlab chiqnri sh j i h o / i  bi lan bevosi ta

5 ?



aloqasin i  varat ish za ru ra t i  t u g ' i lg a n da  t e x n i k a v i y  vosi talar  
t a rkib iga  loyiha lash  nal i ja lar ini  das tgoh la r ,  t e x n o l o g i k  ko mp le ks l a r  
va av l omat l a rn i  b os h q a ru ve h i  s igna l larga 0 ‘zga r t i r ad igan

q u r i lm a la r  kirit i l ishi kerak.
Y u q or id a  q a \ d  q i l i n g an  masala la rn i  t e x n i k a v i y  vosi talar  

uimimt i / . imiy H T  bilan b i r ga l ikda  yechadi .  U n m m tiz im iy  d a s tu n v  
fa 'n iin o t  deg an da  k l l M n i n g  o p era ts io n  liz i/n i  ( O I ) nazarda 
tut i ladi .  I-.I1M texn ikav iy  vosi t ala ri  \ a  un in g  d a s t u r a v i y  t a 'mino t i  

ma juu i i  h iso h la sh  liz itn i ( 1 1 1 )  d e b  ataladi .
( ) l  \ a / i l ' a s i  11 I d a  h isoh lash j a ra y o n in i  t a s hk i l  q ihsh;  

yech i l av o tg an  alohida n ias a la l a r  o ras ida  h i s o h l a s h  re sws la r in i  
r al s ional  tat )simlash;  f o yda la nuv ch i l a rg a  dasUi rlash j u r a s on ini va 
u la rn ing  masalalar ini  soz las hn i  yengi l l a tuvehi  l iar  xi l  s e r \ i s  

vosi i ala rini  t aqd im qi l i shdir .
O pera t s ion  t izim qayd  q i l ingan  tunksiya la rni  II I n i n g  o tkazish 

qobi l ivat ini  oshir ish.  loy iha lovch i  s o ' u n i g a  t i z i m reaksiva 
q i l ad igan  vaqtni  kam ayt i r i sh  va H I  r c su r s l a r i dan  l 'oydalanish 
saniaras in i  oshir ish m a q s a d i d a  bajaradi .  A L T d a  o d a t d a  l i isoblash 
t e x m k a s in in g  kcng  t a rq a lg an  universal  vos i t a la r i  va vazi tasi  
u m u m i y  h o i g a n  opera t s i on  l iz ini l ardan lov da lan i l ad i .  I e x n i k a v i y  
vos i t a l a rn ing  m u a in in o h  v o 'n a l i sh i  h isoh lash t e x n i k a s i n i n g  har  xil 
qu r i lma lar i  A I T  t e xn i kav iy  vosi t al ar i  k om pl e ks ig a  
birlasht i i  i lganida a m a l g a  oshadi .  U n m m t i z i m i y  D T  tarkibini  
an i q la sh da  od a tda  M i n i n g  t a lab q i l inad igan  ish r e j imla r in i  eng  
samara l i  t a 'm in lay d ig an  v a  un ing  h a m m a  r cs u r s l a r i d an  rats ional  
foydalani shni  t a ' m in la y d i g a n  O T  tanlanadi .

O per a t s io n  ti/ .im Ibyd a lanuv ch i  va H I  o r a s i d a  o ' z i g a  xos 
inlerfeys vazi fasini  ba jarad i ,  ya 'n i  O I  lo y d a l a n u v c h i g a  vir tual  
h i soh lash  t iz imini  t aqd im etad i .  Dcmak ,  H I  l o y d a l a n u v c h i d a  HI  
imkon i>al la r i ,  u bi lan i shlash qulayl igi ,  u n i n g  o ' t k a z u v c h a n l i k  
qobi l iyat i  haqida  tu sh u n e h a  shakl lant i r adi .  l u i l i  O l l a r  h ir  xil 
t e \ m k a \  iy vosi t ala rda I by d a la tm vc h ig a  h i sob lash  j a r a y o n i n i  tashkil  
qi l i sh voki  m a ' l u m o t l a r g a  av t om at l a sh t i r i lgan  i sh lov b e n s h  uchun 

har  xil imkon iya t l ar  ber ishi  m u m k i n .
O I  k o ' p  sonli  har  xil vo rdam la rn i ,  servis  vo s i t a l a r in i ,  amal iv



i l a s t u r l a r  i m i i m d o r l i g i n i  o s h i r i s h  u s u l l a r m i  taqcl im e t ad i ;  ularni  
b i l i sh  1mm y a n g i  c las tur l arni  ya r a t i sh  va n i a v j ud  A M  
k o m p l e k s l a r i d a n  f o y d a l a m s b d a  f o y d a l a n u v c h i n i n g  nn ko n iy a t l a r i n i  

s e / i l a r l i  d a r a j a d a  k e ng ay t i r ad i .
M S - D O S  o p e r a t s i o n  t i z im i  I B M  14'  k o m p v u t e r  d un yo s i n i  

d cy a r l i  o ‘n b e s h  yi i  b o sb qa r d i .  I l a q i q a t d a  qu i ay  b o ' l g a n  g r a f i ka \ i>  
o p e r a t s i o n  t i z i m  1995-  yi i  o x i r i d a  p av d o  Ixv ld i .  u n g a d i a  
d a s t n r l a r n i n g  a s o s i v  m a s sa s i  M S - D O S  t i z imi  i i chun ch iqa r i l d i .

1 9 9 5 -  vi l  o x i r i d a  M i c r o s o f t  k o r p o r a t s i y a s i  W i n d o w s  9> О I ni 
c h i q a r d i .  Пи  О Т  M S - D O S  ni b i i t u n l ay  a l rnash t i rd i .  1998-  y i ' d a  
M i c r o s o f t  k o r p o r a t s i y a s i  O T n i n g  y a n g i  ve r s iyas i  -  Mi c ro so f t  
W i n d o w s  9 8  n i  t a q d i m  qi l di .  B u  О Т  m n k a m m a l  b o l i b  t uyuld i .  
l ek in  W i n d o w s  98  t i z im i  q a n c h a l i k  \  axsl i i  b o i m a s i n ,  и 
k o m p v u t e m i n g  a p p a r a t  q i s m i d a n  j u d a  «u zo q da » .  M S - D O S  t i z imi  
k o m p v u t e r g a  « v a q i n r o q »  K o m p y u t e r  M S - D O S  l i z i m i da  s tar t  o l ad i  
va  u n d a n  k c y i n g i n a  W i n d o w s  9 8  ni  t ashki l  q i l uvch i  j u d a  kat t a  
d a s t u r l a r  p a k e t i n i  vuk layi l i .  M S - D O S  k o m p v u t e r  va W i n d o w s  98  
t i / i m  o r a s i d a  « k o ‘p r i k»  v a z i f a s i n i  ba ja r ad i .  u K o ‘p r i k » l a rn i n g  
b u n d a y  za n j i r i  r c s u r s l a r n in g  b i r  q i s m i n i  o ' z i g a  « to r t i b  o l ad i » .  1 urli  
o p e r a t s i o n  t i z i m l a r n i n g  o p e r a t i v  xo t i r a s i  t a l ab  q i l ad ig an  h n j m  5.1- 

], id\ a l d a  k o ’r s a t i l gan .

5.1 -j ; tdv; i !

Vil Operat s ion  t izim
Minimal
t a l ahhn

I :«vsiy;> 
(|ilÍH¡i(!¡j¿iin Inijm

19 9 2 -  1 995_  

! 9 9 5  -"l 9 9 8  

~l 9 9 K - 2 0 0 0

___ 2 0 0 J _

2002

W i n d o w s  3 . 1

W i n d o w s  9 5 

W i n d o w s  9 8

W i n d o w s  M i l l e n i u m  

W i n d o w s  X P

4  M b v t _ L  ______

8 M b a y t  £  1<>-3 2  M b a v t _

16 M b a y t  I 3 2 - 6 4  M h a y t

32^Mba\l 
" ó 4  \ î b a \ t

M u a y y a n  Л1 T  x a r a k t e r i s t i k a s i  s e / i l a r l i  
v o s i t a l a r  k o m p l e k s i  ( T V K )  va  u n u n n t i / i m i y  

и lar
-  h a m m a  lo y ib av iy  m a s a l a l a r n i  yccl i ish 

u n u m d o r l i g i :

I J>4- j_28 M b a v t  _ ;] 

I I 2 S  M b a U - 4  ( i h a u  j

d a r a j ad a  t e \ n i k rw iy  

D T  b i l an  an i u l a n nd i .

u chu n  ve la r l i  1 MM



l o y i h a l a s h  j a r a y o n i d a  l o y i h a l o v c h i n i n g  1,1 IM b i l an  o p e r a t i v  
n n i l o q o l d a  b o ' h s h i  im k o n i :

l o y i h a l o v c h i  s o ' r o v i g a  t i / . im r ea ks iya s i  v a q t i n i n g  
l o v i h a l o v e h i  uel i im m a ' i i u l  d a r a j a d a  b o T i s h i ;

I V K n i  o ' z l a s h l i r i s h ,  e k s p l u a t a t s i y a  q i l i sh  va u n g a  x i / . m a t  
k o ' r s a t i s h  o sonl i g i ;
r e k o n f i g u r a t s i \ a  va  \ a n a d a  r i v o j l a n t i r i s h  u e h u n  T V  К  

o e h i q ü u i ;
l o y i h a l a n a y o t g a n  o b v c k l  h a q i d a  k i r u v c h i  va  e h i q u v c h i  g r a f i k  

i n l b r m a l s i v a d a n  k e n g  f o y d a l a n i s h ;
l o v i h a l a s h n i n g  ha r  xi l  d a r a j a l a r i  o r a s i d a  i n f o rm a t s i o n  a l o q a n i  

t a ' m i n l a s h i  kerak .
A U o m a t l a s h t i r i l g a n  l o y i h a l a s h  l o y i h a lo v c l i i  b i l an  a p p a r a t -  

d a s t u r i v  vo s i t a l a r i  o r a s i d a  fu n k s i y a l a r n i n g  r a t s i o n a l  
l a q s i m l a n i s h i d a  a m a l g a  o sh ad i .  Hu  t a q s i m l a n i s h  A l  Г h a m m a  
Umiai' .i l a ' m i n o l i  r i \ o j i n i n g  d a r a j a s i g a  b o g ' l i q .  I l oz i rg i  p a y l d a  

t exn ikax  i \  \ o s i l a l a r  t e z  r i v o j l a n a y o t g a n l i g i  s abab l i ,  a p p a r a t  
vos i t a l a r i  \ e e h a d i g a n  a v t o m a t l a s h t i r i l g a n  l oy iha l a sh  m a s a l a l a r i  

ha jm i  o r t i sh i  t e nd en s iy a s i  i i iavjud.

5.2. A vtom allash tirilgan  lo y ih a lash da  foydalarnladi{'an H T  
haqida u im im iy m aT im io ilar

AI . ! TVK.  a so s i n i  e n g  o d d i v  b i r  k r i s t a i l  m i k r o - l ' l  l M l a r d a n  

b os h l a b ,  i m i r a k k a b  s u p e r h l  I M g a e h a  Ix V lg a n  tur l i  K I I M I a r  t a s h k i l  

q i l ad i .  T V K  t a r k ib i d a  u yok i  bu  l ' H M d a n  foyda l an i sh  i i n k o n i n i  

a n iq l a s h d a ,  u l a r  tu i l i  k o ’r s a tk i c h l a r  m a j i m i i  b o ' v i e h a  b a h o l a n a d i :  
u l a rd an  e n g  a s o s i ) l a r i  - l e x n i k a v i y  x a r a k t e r i s t i k a l a r ,  so t i b  o l i s h  v a  
e ks p l u a t a t s i > a  q i l i sh  na tx idi r .

K l l iY l l a rn in j*  a s o s iy  l e x n i k a v i y  p a r a m e t r l a r i .  I I I I M I a r n i n g  

a sos iv  l e x n i k a v i y  p a r a m e t r l a r i g a  u n u m d o r I i k ,  o pe ra t i v  x o t i r a d a  

s a q l a sh  q u r i l m a s i  ( < ) \ Q ) n i n g  s i g ' i m i ,  i n f o n n a t s i y a n i  k i r i t i sh -  

r h i q a r i s h  n i m l i z i m i n m g  o ‘tkaz .u v e h an l i k  qo b i l i ya t i ,  i shini  b a j a r i s h  

islH’. iehl i l ig i  k i r ad i .
i numdorlik  -  I T l M n i n g  e n g  a h a m i y a t l i  k o ‘r s a t k t ch l a r i da n  b i r i ;



v a q t  b i r l i g ida  o d a t d a  b i r  s c k u n d d a  ba j a r i l a d i g an  o p e ra t s i y a l a r  soni  
b i l an  o ’I ch an ad i .  / a i n o n a v i y  I ■} 1M l a rda  i sh l an av o t ga n  
i n l o r m a t s i y a l a r  x u s u s i y a t l a r i g a  ( i sh lov  b c r i l a y o t g a n  s o ' z l a r  

r a z r vad l i g i ,  s o n l a r n i n g  l a q d i m  q i l i n ay o t ga n  sh ak l i  • su/ .uvchi  yoki  

m u a y y a n  b c l g i l a n g a n  n u q t a l i ,  b a j a r i l a yo tgan  d a s t u r l a r n i n g  u m n m i \  
o q i m i d a  tur l i  o p c r a t s i y a l a r n i n g  t|;»y t a l a n i s h  c ha s t o t a s i  va 

b o s h q a l a r )  h a m  b o g ‘ liq.
O X Q  sig'itni  k a t t a  h a jm l i  i n lb rn i a t s i v aga  i s h lo \  bc r i l ad igan  

m u r a k k a b  d a s t u r l a m i  b a j a r i s h  b o y i c h a  K l1M i i nkon iya l i n i  

an i q l ay d i .  O X Q  s i g ' i m i  bi t ! ,  b ay t ,  k i l obayl ,  m e g a b a y l  va  sh .k . l a rda  

i f od a l an i sh i  m u i n k i n .  O X Q  s i g ' i m i n i  bayt ,  k i l o b a y t  (I  Kbav t  - 2 
b ay t  1024 b a y t ) .  m e g a b a y t  (1 M b a v t  ; 1024 Kbav t) .  

g i g a b a y t l a r d a  (1 ( i b a y t  102 4  M b a y t )  b a h o l a s h  n u n n k i n .
f-'.HM k irit ish-chiqarish  nimtizimhiiiig o 'ikazuvchanlik 

qohiliyati  ITI iVlning t ur l i  p e r i ï c r i y a  q u r i lm a l a r i  ( P Q )  >oki  boshq a  
Iv I lMla r  b i l an  i n l ' o r i n a t s i y a  a lm ash i s l u l ag i  im k o n i v a t i n i  an iq l a sh  
im k o n in i  bc rad i .  IJ v a q t  b i r l i g id a  k i r i l i sh - c h iqa r i sh  n imt i / . i in i  orqal i  
u za t i l g an  i n t o r m a t s i y a  b i r l i g in in g  m a k s i m a l  m iq do r i  b i lan 
o ' I c h a n a d i .  K o ' p i n c h a  o ' t k a z u v c h a n l i k  qo b i l i y a t i  b i r  s c k u n d d a  
u / .a t i l gan bay t ,  k i l o b a y t .  m c g a b a y l J a r  b i l an  o ' I c h a n a d i  va bir  
s c k u n d d a  y u z l a b  b a y t d a n  t o  b i r  s c k u n d d a  o i i l a b  va  v u / l a b  

m e g a b a y t  l a rg ach a  o ' / g a r a d i .
• I / .oh.  M a ' l u i n o t n o m a  a d a b i y o t l a r i d n  i n l b r m a t s j y a n i  k i i i t i s h - d i i q a r i s l i  

n i m t i / i m n i n »  o ’ i k a z u v c h a n l i k  q o b i l i y a t i  k o ’p i n c l i a  k i r i t i s h - c h i q a r i s h  

k a n a l l a r i n i n g  s o n i  v a  h a r  b i r  k a n a l n i n g  i s h l a sh  K-z l igi  b i l a n  t avs i l l anac l i .  

K i r i t i s h - c h i q a r i s h  n i r n t i / . i m i n i n g  m a k s i m a l  o ’t k a / u v c h a n l i k  q o b i l i v a t i  

b o ’y i c h a  b a h o l a s h  i s h o n c h l i r o q  b o ' l a d i ,  c l u i nk i  k a n a l l a r  p a r a l l d  i shlas l i i  

m u m k i n l i g i g a  q a r a m a s d a n  o d a t d a ,  o ' t k a / m e h a n l i k  q o b i l i v a t i  H H M  h a m m a  

k a n a l l a r i  i s h l a s h i  t c z l i k l a r i  y i g ' i n d i s i d a n  k a n i  b o ' l a d i .

/ •7/A/ ishlashining ishonchliligi  d i t i i n o l l i k  l av s i l ’iga eg a  b o ' l g a n  

b i r  q a to r  k o ' r s a t k i c h l a r  b i l an  ba l i o lanadi ,  m a s a l a n :

-  be r i l ga n  v a q t  o r a l i g ' i  ( r ) d a  E T l M n i n g  t o L\ i a i n a s d a n  

( b u z i l m a s d a n )  i s h l a s h i  ch t i m o l i  R  ( r ) ;

- t o ‘ \ t a g u n c h a  ( b u / i l g u n c l i a )  i sh la sh i  -  b uz i l m a s d a n  
i s h l a s h i n in g  o ‘ r t a c h a  vaq t i  7),;



t avvo r l i k  ko e f l l t s i y en t i  Kg I)/(Th  + Л )  va  b .k .
I ' l  IÍM k lu s s i l l k i i l s i y a s i .  I I IMn i  l i n in g  h a r  n í I b c lg i l a r i  bo ' v  ich:i 

H a s s i f i k a l s i v n  q i l i sh  m u m k i n .  I l o z n g i  p a y t d a  h a m m a  H I I M I a r  
f o v d a l a n i l a v o tg a n  p r o t s e s s o r l a r n i n g  tur i  b o ' y i e h a  k l a s s i f i k a t s i y a  

q i l i n a d i ,  \ a h o l a n k i .  M 1 M  t e /  i s h l a sh ig a  u n i n g  d e v a r l i  h a m i n a  

k o m p o n e n t l a n  l î ' s i i  ( j i ladi .
I lo/ . i rgi  pa y td a  s a k k i / i n c h i  a v l o d g a  t a a l l u q l i  p r o t s e s s o r l a r d a n  

t n i l a l a n i l i n o q d a .  l l h u g a  h o z i r g i  p a y t d a  e s k i r g a n  p r o t s e s s o r l a r  Intel 
Peninan Intel Pentium II. Intel Pentium III. h ile l  Pentium IV
xa Intel Pentium Pro  \ o ‘ l oel idi .  U s h b u  a v l o d d a n  b o s h l a b  
prot ' -cssor l : n nch t a  l . a u - g o r iy a da  k o ' r i l m o q d a :

* b n s h l a n u ' i e h  d a r a j a d a g i  t i / i m i a r  ( I n t e l  Dua l  

( . ' ог еФелИшп'Ч e l e ro n ) ;

-  ur i iMuior  l i / i m  lar ( I n t e l  C o r e  2  D u o / C o r e  2  Q u a d / C ' o r e  i " ) ;

- k o r po r a t i v  q o ' l l a n a d i g a n  t i z im la r  ( I n t e l  X e o n / h a n i u m ) .
i e l e r on  pr . ) t se sso r l a r i  f aqa t  b o s h l a n g S e h  d a r a j a d a g i  t i z im la rg a  

U a l l i i q ü  bn ' l i sh i  m u m k i n l i g i n i  e t i b o r g a  o l i b  bo Mm avd i ,  
r . H M I a r n u i g  b o s h q a  k a t e g o r i y a l a r i  h a q i d a  h a m  b u n d a y  d e b  

h o i m a y l i .  ch u n k i  t e x n o l o g i k  j a r ayo n  r i v q j l a n m o q d a .  M as a l a n .  
In t el  A m e r i k a  k o m p a n i y a s i n i n g  r c j a la r i  t o b o r a  o r t m o q d a .  B l i ndan  
t a s h q a r i  A M D  k o m p a n i \ a s i  o ' / i n i n g  A th lo n .  P h e n o r n  v a  O p t e r o n  
p ro t s e s s o r l a r i  b i l an  p r o t s e s s o r l a r n i  i s h l ab  e h i q a r i s M a  Intel 

k o m p a n i v a s i g a  kuch l i  r a q o b a t  q i l m o q d a .
I I T I n n i i i n "  ¡sli 14‘j i r n l s i r i .  K1IM a p p a r a t  v o s i t a l a r i  da sü i r i y  

t a ' m i n o t  b i l an  b i rg a  U N a r i  b i r  da s tu r l i  v a  m u l t i d a s t u r l i  r e j im la rd a  

i sh l a sh i  n u im k i n .
B i r  d a s t u r l i  r e j i i n d a  i s h l a g an d a  Kl I M  x o t i r a s i d a  faqat  

b i t t a  d a s t u r  b o ' l a d i  va f a qa t  sh u  d a s t u r  b a j a r i l a d i .  B u n d a y  re j im 
o d a t d a  m i k r o - I í l i M  v a  p e r s o n a l  I vHMla r ,  y a ' n i  individual  
fovdalaniladigan  K I lM I a r  nc l i u n  xos .

M и 11 i p r o g  r a m  m a I i ( k o '  p p  r  o  g  r a  m  m  a I i ) 

r e  i i m  d a i sh l a ua nd a  !•! IM  x o t i r a s i d a  b ir  n e e h t a  d a s t u r l a r  b o ' l a d i ,



u l a r  t i / . i nu l a  l iosi l  b o ' l a y o t g a n  v a z iy a tg a  qa r a b  p r o t s e s s o r  bir  
m a s a l a d a n  i k k i n c h i s i g a  o ' t i s h  o r a b g ' i d a  q i s m a n  yok i  t o ' l i q  
b a j a r i l a d i .  M u l t i d a s t u r l i  r e j i m d a  m a s l u n a  vaql i  va  ope r a l i v  \ o t i r a  

s a m a r a l i r o q  f oy da l a n i l a d i ,  c l u i n k i  y ec h i l a y o tg a n  m a s a l a d a  
p r o t s e s s o r n i n g  ku t i s h  r e j im ig a  o ’t i sh i  l a l ab  q i l i na d i gan  q a n d a y d i r  

va z iy a t  p a y d o  b o ' l g a n d a ,  p r o t s e s s o r  b o sh q a  ma s a l a n i  \ e e h i s h g a  
o ' t a d i  va  u n i  s l i u n ga  o ' x s l i a s h  v a / i y a t  p a y d o  b o ' l g u m e h a  ba j a r ad i  
va h .k .  M u l l i d a s t u r l i  r e j im  r e a l i z a t s i y a  q i l i n g an da  m a s a l a l a i d a n  
b i r -b i r i g a  o ' t i s b  na vb a t i  a n i q l a n i s b i  \ a  o ' t i s h  m o m e n t i  l an l anis l i i  

t a l ab  q i l i n a d i ,  b l i n dan  m a q s a d  - m a s h i n a  vaqt i  va xo t i r ad an  
m a k s i m a l  d a r a j a d a  s a m ar a l i  f o yd a l an i s h d i r .  Mu l l i da s tu r l i  r e j imn i  
L H M  a p p a r a t  v os i t a l a r i  va  O l  v o s i t a l a r i  l a ’minl ayc l i . Bu n m r a k k a b  
L I I M l a r g a  \ o s ;  u l a r d a  m a s h i n a  y c c b i s h g a  o ' t a d i  \ a  uni  s l i unga 
o ' x s l i a s h  v a z i y a t  p a y d o  b o i g u n i c h a  ba j a r ad i  va h.k.  Mu l l i d a s t u r l i  
r e j im  r e a l i z a t s i y a  q i l i n g a n d a  m a s a l a l a r d a n  b ir -b i r iga  o ' i i s h  i:a\!>ati 
a n i q l a n i s b i  v a  o ' t i s h  m o m e n t i  t an l a n i sh i  t a l ab  q i l i nadi .  b l i ndan  
m a q s a d  -- m a s h i n a  vaq t i  va  x o t i r a d a n  m a k s i m a l  d a r a j a da  s a m ara l i  
f o y d a l a n i s h d i r .  M u l t i da s t u r l i  r e j i m n i  L1 IM appa ra t  vos i t a l a r i  \ a  
O T  v o s i t a l a r i  l a ' m i n l a y d i .  B u  m u r a k k a b  L I I M la r g a  xos :  u la rda  
m a s h i n a  v a q l i n i n g  na rx i  m i k r o - H I  IMIa rn ik iga  qar aga tu l a  a n c h a  
q u n n i a t .  O x i r g i  p a y t l a rd a  p e r s o n a l  L l l M l a r n i n g  im k o m y a t l a r i  o r t ib  

b o r i s h i  b i l a n ,  u l a r  u c h u n  b i r  nc c l i a  m as a l a l a r  yec h i l i s l n n i  bir  
v a q t d a  k u z a t i s h  v a  shu  b i l an  m u h a n d i s  islii samara s i i i i  n sh i r i sh  

im ko n i î i i  b e r a d i g a n  m u l t i d a s t u r l i  O  l lar i s h l an m o qd a .
M u l t i d a s t u r l i  r e j i m d a  A L T  Ib y d a l a n u v c h i l a r i n i n g  da s tu r l a r i  

qa ys i  l a r t i b d a  b a j a r i l i s h ig a  q a r a b .  m a s a l a l a rn i  pakel l i  is l i lash va 
k o ' p e h i l i k  b i r d a n i g a  fo y d a l a n a  o l a d i g a n  rc j in i la r  l a rq l anad i .

l 'aki'il i  ishlash n ju n id a  m a s a l a l a r  b i r  yoki  bir  n c c h t a  q a t o r g a  

t e r i l ad i  v a  u l a r  b i r m a - b i r  b a j a r i s h  u c h u n  t an lanadi .
K o ’p e h i l ik  birdaniga Joydalanadigan  rc/inida I b y d a l a n u v c h i  

o ' z i n i n g  n i a s a l a s i n i  ba j a r i s l i ga  i s t a l g an  i xt iyor iy v aq td a  q o ' y a d i ,  
y a ' n i  b u n d a y  H T  ha r  b i r  f o y d a l a n u v c h i g a  g o ' y o  i nd i v id ua l  
r o v d a l a n u v c h i  r e j im in i  r e a l i z a t s i y a  qi l adi .  Bu o d a td a  kvani 
m ashina  vaqti  y o r d a m i d a  a m a l g a  o sh ad i ;  b l i nda  1 1 IM ope ra t i s  
x o t i r a s i d a g i  b a r  b i r  m a s a l a g a  k v a n t  vaq t i  a j ra t i ladi .  K va n t  \ a q t i
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l u ga i z an d a  p r o t s e s s o r  b o s h q a  i n a s a l a g a  u l a n a d i  yo k i  l l l d a g i  
v a z i y a t g a  q a r a b  yeeh i l i sh i  u z i l g a n  m a s a l a n i  y c c h i s lm i  d a v o n i  
c t i i r ad i .  M a s h m a  vaq t i n i  k v a n l l a b  ko ^ p c b i l i k k a  b i r d a n i g a  
t b y d a l a n i s b  i m k o n i n i  l a ' m i n l a y d i g a n  h i s o b l a s h  l i / i n i l a r i  -  vaq l  
icujSiinlaïuuJigiin  / / / l a r i  d e b  a t a l a d i .

A v t o m a t i k  b o s b q a r i s h  t i / i m l a r i d a  real vaqt r e ju m  
t u s h u n c h a s i d a n  k e n g  t o y d a l a n i l a d i ;  b l i nda  m a s a l a U r n i  y e e h i s h  
l ez l ig i  u l a r n i n g  ! 11 ga k i r i b  bo r i s l i i  t e / l i g i g a  t e n g  yok i  ka i t a  bo M ad i .  
A L T d a  r ea l  va q t  r c j im i  d e g a n d a  i m i h a n d i s n i n g  Г .ПМ b i l an  s h u n d a y  

m u l o q o t i  t u s lu m i l a d i k i ,  u n d a  n i u h a n d i s  s o ' r o v i g a  j a v o b l a r  i n s o n g a  

q u l a y  t e z l i k d a  ke l ad i

5.3. I H M  apparat vos ita la ri \a li/.im lari
I ;ц M  apparat vositalurinm g b a m m a s i  ikki  gu ri ib .  m a r k a z i v  va 

p e t i l e r i y a l i  q u r i l m a l a r g a  b o ’ l i nad i .
M a '  I ii ii ioi l arga  b e v o s i t a  i s b l o v  b e r a d i g a n  m a rka z iv  

:/ / « 7' /mc/ larga marka / . i y  p r o t s e s s o r ,  o p e r a t i v  \ o t i r a d a  s a q l o v c b i  
q u r i l m a  (( ) X O )  va  k i n t i s h - c h i q a r i s h  p r o t s e s s o r i  (КС h P )  k i r ad i .

Perijeriva'h qiinhnah\r¡ii\ k i r i t i s h ,  ch iq a r i s b ,  m a  l u m o t i a r n i  
l avy o r l a s l i  v a  kat t a  h a j m d a g i  i n f ' o r i na l s iya la rn i  s a q l a s h  
f i m k s i y a l a r i n i  ba j a r uv eh i  q u r i l m a  l a r  k i r ad i .  I l a m i n a  pe r i  t ci  i ya l i  
q u r i l m a  (P ( J ) l a r g a  u m u m i y  Ix V lg a n  na r s a  m a  l u m o t l a r  
m a z m u n i n i  s a q l a g a n  h o l d a  u l a r n i n g  i f o d a l a n i sb  s h a k l i n i  b i r  

k o ’ r i n i s b d a n  b o s h q a s ig a  o ' z g a r t i r a d i .
M arkaziv  protsessor  ba j ar i l a>  o t g a n  d a s t u r  b i s o b l a sh  j a r a y o n i n i  

b o sh qa r i s l i  v a  p ro t s e s so r  b i l an  b i r g a  i s b l a y o t g a n  q u r i l m a l a r g a  
n iu v o l l q  r a v i s h d a  i n f b r m a t s i y a n i  q a y t a  o Lz g a r t i r i s b g a  

m o i j a l l a n g a n .
Operativ xotirada saq lovch i qur i lm a  m a ' l u m o t l a r n i  v a  

d a s i u r l a r n i  s a q l a sh .  qa hu l  q i l i s h  va  c h i q a r i s b  va / . i l a l a r i n i  b a j a r a d i .
K in tish-ch iqarish  p ro tse s so r la n  (kanallar)  m a r k a / i y  

p r o t s e s s o r  i sh t i r ok i s i z  O X Q  v a  P Q  o r a s i d a  i n f o r m a i s ^  a 

a l m a s h i n u v i n i  b o s h q a r i s h ,  0 X 0  v a  P Q  ishi t e z l i k l a r i n i  

m u v o f i q l a s h t i r i s h ,  k i r i t i s h - c h iq a r i sh n i  d a s t u r l a s h n i  u n i l ï k a t s i y a l a s h  
va y a n g i  P O l a r u i  u l ash  i m k o n i n i  t a ' m i n l a s h  u c h u n  m o i j a l l a n g a n .
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К i r i t i s h - ch k | a r i s h  k a n a l l a r i  b i l a n  intcrjvys U i s l iunchas i  bog ' l i q ,  
i n t e r l c y s  -- bu  j iho/ . l ar  m a j i m i i d i r :  u l a r  \ o i d n m i d a  k ' r i t i s b - c h iq a r i s h  
k a n a l l a i i  P O la r i n i  b o s h q a r i s h  q u r i lm a l a r i  b i l an  h n m d a  kana l  va  PO 
o r a s i d a  m a ' h i m o t l a r n i  uza t i sh  t a r l i b in i  a n i q l m c h i  
u n i i ï k a t s i y a l a s h g a n  a l g o r i t i n l a r  va  s i gna l l a r  b o g ’ lan ish :  a ma lg a  

o sh i r i l a d i .
B i r  n e c h t a  P in n i n g  b i r  v a q t d a  isl i lashi shu  b i l an  t a ’min l a ïu id iU ,  

u l a r n i n g  ish uv. l igi  o d a t d a  ka na !  ish u v l i g i d a n  pas t  va kana l  bir  
n e c h t a  P O  o r a s id a  k a n a l  un i i imi> \ o s i t a l a r i d a n  t o y d a l a n i s h  vaqt i ni  
t a q s i m l a b  ( i m i l l i p l i k a s i y a l a b ) .  b i r  ne c ha  P Q  b i l an  ah m ts hu vn i  

a m a l g a  o s h u a d i .
M n ' l u m o i l a r n i  a h n a s h i n i s l i  j a r a v o n in i  bo . shqar i sh  l u nk s : \ a l a r i  

k a n a i  va  l’O  b o s h q a r i s h  qu r i lm a s i  (PIJ  k o n t m l l e r i )  o r a s ida  
l a q s i m l a n a d i :  h a m m a  P Q  u c h u n  um i i m iy  b o ’ lgan  ¡un k i i y a l a r  

k a n a i d a ,  u s h b u  P Q  u c h u n  maxsu.s  f u n k s iy a l a r  kon i r o l l e rda

rca l i / . a t s i ya  q i l i nad i .
A l  I V  К nia  f o y d a l a n i l u d i g a n  q u r i l n i a l a r i n i  b i r  nccha  

g u r u h l a r g a  a j i a t i sh  m u m k i n :
1 ) k a l t a  ha jn i l i  i n l o r m a t s i s a l a r n i  saqlasl i .  b a r  xil  m a  l u ino tnon i a  

t a v s i l i d a g i  i n f o r m a t s i y a n i ,  n a i m i n a v i y  l oyihav ïy  y c c l i i m l a r  va sh.k.  
o ' z  i c h i g a  o i g a n  m a ' l u m o t l a r  baza s i n i  ( M B )  t a s h k i l  q i l i sh  uc lum 

m o i i a l l a n g a n  t a s l i q i  x o t i r a d a  s a q l o v e h i  q u r i l m a l a r ;
2 )  k i r i t i s h - c h i q a r i s h  v a  a l l ' a v i t l i - r a q a m l i  in f o r m a  t s i yan i  

l u i j j a t l a s h i i r i s h  q u r i l n i a l a r k  ular  p c r i o - t a s h u v c h i l a r d a n  
i n f o rm a t s i y a n i  k i r i t i s h - c b i q a r i s h n i  va turli  t a s h u v c h i l a r d a  o l i ngan  
l o v i h a v i )  y e c h i m l a i n i  hu j j a t l a s l i l i r i shn i  a m a l g a  o s h u a d i l a r :

3 )  Kl I M  b i l a n  o p e r a t i v  a l o q a  q u r i l m a l a r i ;  u l a r  m u h a n d i s g a  

i s t a l g an  i x t i yo r iy  v a q t d a  u n g a  q u l a y  b o ' l g a n  u s u l d a  A L I  bi l an 
m n l o q o t d a  b o ' l i s h  i i n k o n i n i  b c r ad i  ( o d a t da  b u l a r  turl i  d i sp l cy l a r  

v a  m i t q iy  k i r i t i s h - c h i q a r i s h  qu r i lm a l a r i ) ;
4 )  m a s h i n a  g r a f i k a s i  q u r i l m a l a r i ;  u l a r  g r a f i k  shak lda  

f o y d a l a n g a n  i n l o r m a t s i y a n i  k i r i t i sh - ch iqa r i sh  va  huj j a t l nsh t i r i sh  

u c h u n  m o l j a l l a n g a n :
5)  ( c l c d o s l u p  v a  Kl  I M  t a r m o q l a r i n i  t a s h k i l  q i l u v e h i  

t e x n i k a v i v  v o s i t a l a r :  u l a r  H1IM b i l an  m a s o f a d a g i  A L  Г
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! bv d a l a nu vc h i l a r ¡  o r a s í d a ,  l o v i h a l a s h  t a n n o g ' i  t a s h k i l  q i l i n g a n d a  
A L T  T V K i g a  k i r uv ch i  h a n i n i a  U H M I a r  o r a s í d a  v a  A L T  T V K  va  
l i i sobl ash  t a rmog "  ¡ o r a s i d a  a l o q a n i  a m a l g a  o s h i r a d ú

6 )  ( e x i t o lo j i i k  j i h o z  h i l a n  a l o q u  q u r i l u u i l a r j ;  u l a r  o r a l i q  

l a s h u v ch i l a r n i  c h e t l a b ,  l o y i h a l a n g a n  o b y e k t l a r  l i aq idagi  
m a h i m o l l a r n i  b c v o s i t a  a v t o m a l l a s h t i r i l g a n  ¡ s h l a b  ch iq a r i sh  

t i / i m l a n g a ,  r a q a m l i  d a s l u r i y  b o s h q a r i l a d i g a »  d a s t g o h l a r g a  va  
b o s h q a  s l i unga o ‘\ s h a s h  j i h o / l a r g a  u / a l i s h  i m k o n i n i  bc r a d i ;

7)  m a ’ l u m o t l a r n i  t a y y o r l a s l i  q u r i l n i a h i r i :  u l a r  1:1 IM 

is lui rokis i / . .  a v t o n o i n  r a \ i s h d a  tur l i  t a s h u v c h i l a r g a  n í a  l u n io t l a r  va 
d a s tu r l a rn i  t avyo r l as l i  u c h i m  m o i j a l l a n g a n .  M a  Inmo t l a rn i  
t a vy o r l a sh  q u r i lm a l a r i  b o s h q a  p e r i f e r i y a  q u r i l m a l a r i  o r a s id a  

a l o h i d a  o ‘n n  eg a l l a y d i ,  c l i un k i  1:1 IM b i l a n  e l e k t r  y o r d a m i d a  
b o g kl an g an  va  u n d a n  i s t a l g a n c h a  u / o q l i k d a  j o y l a s h i s h i  n in n ik in .

Da sd i rn i  b a j a r i s h d a  p r o t s c s s o r  O X Q d a n  n a v b a t d a g i  k o m a n d a n i  
t a n l a b  o lad i  va bu  k o m a n d a  b o ' y i c l i a  q a n d a y  a n i a l l a r  ba j ar i l i sb i  

k c r a k i i g m i  an iq l ay d i ,  t a l a b  q i l i n g a n  a m a l l a r n i  b a j a r a d i  va  shu  

v a q t n i n g  o ' / i d a  O X Q d a n  k e y in g i  k o m a n d a n i  t a n l a b  o l a d i ,  o l i n gan  
na t i j an i  O X Q g a  j o ' n a t a d i  va  b u l u n  s i kl  b o s h i d a n  t a k r o r l an ad i .  

S h u n d a y  qi l ib ,  p r o t s c s s o r  v a  O X Q  d o i n i o  o ' z a r o  n u i l o q o t d a  b o ' l i b  

i s l a l ga n  da s t u rn i  b a j a r i s h a d i ,  kc r a k  b o ' l g a n d a  I Q g a  k i r i t sh-  
c l i iqar i sh  kan a l l a r i  y o r d a m i d a  m u r o j a a t  q i l ad i .

P r o l s c s s o r l a r .  M a r k a z i y ,  i x t i s o s l a s l i gan ,  k i r i t i s h - ch iq a r i sh ,  
n i a ' l u n i o l l a r n i  u / a t i s h  v a  k o m m u m k a t s i o n  p r o l s c s s o r l a r  m av j u d .

P ro t s c s s o r  ( m i k r o p r o t s e s s o r )  bu  k o m p y u t e m i n g  c n g  ka t t a  
m i k r o s x e m a s i .  P r o t s c s s o r  o ' n l a b  i n i l l i o n i ab  t r a n z i s t o r l a r d a n  t a rk ib  
t o pa d i ,  u l a r  y o r d a n i i d a  n i a n t i q i v  s x c m a l a r  y i g ‘ i l a d i .  P r o t s e s s o r n in g  

a s o s iy  icliki s x e m a l a r i  a r i f m c t i k - m a n t i q i y  q u r i l m a ,  ichk i  xo t i ra  
( r cg i s t r l a r )  va  k c s h - x o t i r a  ( o ' t a  o p c ra t i v  x o t i r a )  h a n i d a  b a n i m a  
o p c r a t s i y a l a m i  b o s h q a r u v c h i  s x c m a l a r  v a  t n s h q i  s l i i na l ami  
b o s h q a r i s h  s x e m a l a r i  ( « t a s h q i  d u n y o »  b i l a n  a l o q a  s x e m a l a r i ) d a n  

iborat .
I n t e l  j i r o l s e s s o r l a r i  t a r i x i .  IHVI  b i l . m  ¡ s h l a y  o l a d i g a n  k o i n p y u k - r l a r  

r ivcMiii i iu- Ciri.M I n t e l  p r o t s e s s í i r l . i r i d a n  b o s h ^ n g a n ü . u i  >abab l i  u s h l r j  

k ív¡v»ral s i> -uiiiiL, p r o t s c s s o r l a r i n i  k o ‘ r i b  ( . h i q a m i z .
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I 9 7 1  -y.  IntclOo 400-4 

I n t e l ®  f i r m a s i n i n g  h i r i n c h i  p r o t s e s s o r i  4  r a z r y a d l i  

>•*•> b o ' l i b ,  2 3 0 0  t r a n z i s t o r l a r g a  v a  10 8  k G s  t a k t

o r  Vi1'- c h a s t o t a s i g a  e g a  b o ' l g a n .  B u s i c o m  k a l ' k u l y a t o r l a r i  
‘ t  Y ' - ' V ] ‘ u c l u m  m o ’ l j a l l a n g a n .  T e x n i k a v i y  t a v s i f l  2j<K) 

» ■ * t r a n z i s t o r ;  i s h l a b  c h i q a r i s h  t e x n o l o g i v a s i  3 t n k m ;

* , t a r m o q  k u c h l a t i i s h i  - 5 V ;  t ak t l i  c h a s l o t a s i  108 k G s ;

u m u m i y  r a z r y a d l i l i g i  -1.

1 9 7 4 - y .  I n t e l ®  8 0 8 0  

B u  p r o l s c s s o r n i n g  t e z l i g i  M G s  d a  o ' l c h a n a r  e d i  -- t r a nz . i s t o r l a r  s o n i  8  b i t l i  

r a 7r y a d l i k d a  i k k i  m a r t a d a n  k o ’p g a  o s h d i .  T c x n i k a v i y  t a v s i f l  6 0 0 0  

t r a n z i s t o r l a r ;  i s h l a b  c h i q a r i s h  t e x n o l o g i > a s i  - 3 m k m ;  t a r m o q  k m h i a n i s h i  - 5 

V ;  t ak t l i  c h a s t o t a s i  2  M G s ;  u m u m i y  r a / r y a d l i l i g i  8.

1 9 7 9 - j . I n t e l »  8 0 8 8  

O l d i n g i l a r d a  m a ’ l u m o t l a r  s h i n a s i  v a  u m u m i y  r a z r y a d l i l i g i  8  bi t l i  ed i .  

T e x n i k a v i y  t a v s i f l  - 2 9 0 0 0  t r a n z i s t o r l a r ;  i s h l a b  c h i q a r i s h  t e x n o l o g i v a s i  > 

m k m .  t a r m o q  k u c h l a n i s h i  5 V ;  t ak t l i  c h a s t o t a s i  •• 4 . 7 7 - 8  M G s .  16 r a z r y a d l i  

p r o t s e s s o r :  m a ' l u m o t l a r  s h i n a s i  8 r a / r y a d l i ;  a d r e s  s h m a s i  2 0  r a z r y a d l i .  

u m u m i y  r a z r y a d l i l i g i  8.

1 9 8 2 - y .  I n t e l ®  8 0 2 8 6  

B u  p r o t s e s s o r n i n g  x u s u s i y a t i  s h u n d a  e d i k i ,  u  b u n d a n  

o l d i n g i  p r o t s e s s o r l a r  u c h u n  y o z i l g a n  h a i n n i a  d a s t u r l a r n i  

b a j a i a  o l a r  e d i .  T c x n i k a v i y  t a v s i f l  1 3 4 0 0 0  t r a n z i s t o r l a r ;  

t a k t l i  c h a s t o t a s i  - 6 - 1 2  M G s ;  16 r a / r y a d l i  p r o t s e s s o r ;  

m a l u t n o l a r  s h i n a s i  16  r a z r y a d l i ;  a d r e s  s h i n a s i  2 4  

r a z r y a d l i :  u m u m i y  r a z r y a d l i l i g i  16.

19 8 5 - y .  I n t e l ®  3 8 6 1 ' 1 H X  

H i r i n c h i  h a q i q a t d a  k o ‘p  m a s a l a l i  C P l ; . K o d  n o m i  P 9 .  

T e x n i k a v i y  t a v s i f l  2 7 5 0 0 0  t r a n z i s t o r l a r ;  t ak t l i  c h a s t o t a s i  

1 6 - 3 2  M ( i s ;  3 2  r a z r y a d l i  p r o t s e s s o r ;  m a ' l u m o t l a r  

s h i n a s i  3 2  r a z r y a d l i  ( 1 6 - 3 2 M G s ) ;  a d r e s  s h i n a s i  3 2  

r a z r y a d l i ;  u m u m i y  r a z r y a d l i l i g i  -  3 2 .

1 9 8 8 - y .  I n t e l ®  3 8 6 ™  S X  

I n t e l ®  3 8 6 IM H X  n i n g  L o w - l r ' n d  v e r s i y a s i .  K o d  n o m i  

- P 9 .  T e x n i k a v i y  t a v s i f l  -  2 7 5 0 0 0  t r a n z i s t o r l a r ;  t ak t l i  

c h a s t o t a s i  1 6 - 3 2  V l G s ;  3 2  r a / r y a d l i  p r o t s e s s o r ;  

m a ' l u m o t l a r  s h i n a s i  1 6 - r az ry a i l l i  ( l 6 - 3 2 M G s >  a d r e s  

s h i n a s i  2 4 - r a / r v a d l i ;  u m u m i y  r a z r y a d l i l i g i  16.



19 9 0 - y .  I n t e l ®  3 8 6 1 M S L  

.186 p r o t s e s s o r i n i n g  t n o b i l  v e r s i y a s i  K o d  n o m i  - P 9  

T c v n i k a v i y  t a v s i f i  2 7 5 0 0 0  t r a n / i s t o t l a r ;  t a k t l i  c h a s t o t a s i  

2 0 - 2 5  M G s ;  3 2  r a z r y a d l i  p r o t s e s s o r ;  m a ' l u m o t l a r  

s h i n a s i  1 6 - r a z r y a d l i  ( 2 0 - 2 5  M G s ) ;  a d r e s  s h i n a s i  2 4 -  

v a / r v a d l i ;  i i m u m i y  r a / r v a d l i l i g i  16.

19 9 ! -y . I n t e l ®  4 8 6 IM S \

I l ’l s i /  IntclOO 4 S 6 IM l ) X  n i n g  l , o w 4 n d  v e r s i y a s i .  

k i ' i l  n o m i  1*23.  l e x n i k a v i y  t a v s i f i  0 . 9  m i n  

t r a n / i s l o r l a r ;  l a k t l i  c h a s i o t a s i  2 0 - 3 3  M G s ;  b i r i n e b i  

d;ti;i | . t l i  k e s h  8 K b ;  o n a l i k  p i a t a s i d a g i  i k k i n c h i  d a r a j a l i  

kc-.li ( 5 1 2  K b  g a c h a ) :  3 2  r a / r y a d l i  p r o t s e s s o r ;  

i i i a ' l u n u H l a r  s h i n a s i  1 6 - r a / r y a d l i  ( 1 9 - 3 3  M G s . ) ;  a d r e s  

s l imas i  2 4 - r a / r y a d l i ;  u m u m i v  r a / r y a d l i l i g i  16.

1 9 9 3 -y .  Int e l ' *)  P e n t i u m * .  ( P 5 4 C )  

l . ikt l i  c h a s t o t a n i n g  o r t i s h i  yut | i>ri  0 . 5 0  i n k n i .  

k c y i n c h a l i k  o s a  0 , 111k m  t e x n o l o g i k  j a r a y o n g a  o ' t i s h n i  

! . i q o / o  q i l d i .  K o d  n o m i  P 5 4 ( \  T c s n i k a v i y  t a v s i f i  3 . 1  

h i ln  t i a n / i s t o r ;  i s l i l a b  e h i q a r k h  t e x n o l o g i y a s i  0 . 5 - 0 . 3 5  

n ik in .  i . ikl l i  c h a s i o t a s i  7 5 - 2 0 0  M G s ;  b i r i n e b i  d a r a j a l i  

k c 4 i  H> K b  ( 8  K b  m a ' l u m o t l a r  i i c h t m v a  8  K b  y o ‘r i q n o -  

n i a l a t  u c l i u n ) ;  o n a l i k  p i a t a s i d a g i  i k k i n c h i  d a r a j a l i  k e s h  (1 M b  g a c h a ) ;  6 4  

t a / i v a d l i  proisi . -- . sor ,  m a ’ l u m o t l a r  s h i n a s i  6 4  r a / r y a d l i  ( 5 0 - 6 6  M G s ) ,  a d r e s  

l i m a s i  3 2  r a / r \ a d l i .  i m u i m i y  r a / r y a d l i l i g i  3 2 ;  h o ' l i n m a  S o c k e t  5.  

kev  i : i c h a l i k  S o c k e l  '

1 9 9 4 \ . In t e l t i -  4 8 6 IM l ) \ 4  
R i r i n c h i  d a r a j a l i  k e s h i  16 K b  g a c h a  k a t t a l a s h t i t i l g a n  

m i i g i  « i o ' r t i n c h i » .  K o d  n o m i  - P 2 4 C  T c M i i k a v i y  t a v s i f i  

1.6 m i n .  t r a n / i s l o r ;  t ak t l i  c h a s t o t a s i  7 5 - 1 0 0  M G s ;  

bi r incl i i  d a i a j a l i  k e s h  16 K b ;  o n a l i k  p i a t a s i d a g i  i k k i n c h i  

d a r a j a l i  k e s h  ( 5 1 2  K b  g a c h a ) ;  3 2  r a / r y a d l i  p r o t s e s  s o r ;

f.:-:

.M ' ; "

m a ' l u m o t l a r  s h i n a s i  

u m u n m  i a / r v a d i ; i i L ’i

r a / r v a d l i  { 2 5 - > 3  M G s ) ;  a d r e s  s h i n a s i  ’ 2  r a / r y a d l i ,

I 9 9 7 - y .  I n t e l ®  P e n t i u m ®  11 ( K l a m a t h )

P e n i i u m  II q a t o r i d a  b i r i n c h i  p r o t s e s s o r ,  u  o ' z i d a  
P e n t i u m ®  P r o  v a  P e n t i u m ®  M M X  l a m i n g  a f z a l l i k l a r i n i  

m u i a s s a m l a s h t i r g a n .  S l o t  1 y a n g i  k o n s t r u k s i y a s i d a  

d n q a r i l u a n  2 4 2  k o n t a k t l i  e h e g a r a v i y  b o ' l i n t n a  ( k a r t r i j

(>'



S l - X ' ( ' )  b o i i b ,  i k k i n c h i  d a r a j a l i  k e s h - x o t i r a s i  d i s k r c l  t n i k r o s x e m a l a r d a  

b a j a r i l g a n  m o d u l l i  k o n s t r u k s i s a l i  p r o t s e s s o r l a r  u c h u n  i shl  m g a n .  k o d  n o n i t  

k l a m a t h .  T e x n i k a v i y  t a v s i f i  7 . 5  m l n .  t r a n / i s i o r :  i s h l a b  c h i q a u s h  
t e x n o l o g i y a s i  0 , 1 5  n i k n i :  t a k t l i  c h a s t o t a s i  2 1 3 - 1 0 0  M t l s ;  i k k i n c h i  d a r a (.ili 

k e s h  1 2  k b  ( 1 6  K b  m a ' l u m o t l a r  u c h u n  v a  ! 6  K b  y o ' n q n o m a l a r  u c h a n ) ;  

i k k i n c h i  d a r a j a l i  kcs l i  ( 5 1 2  k b )  p r o t s c s s o r  p l a t a s i d a  j o y l a s h g a n  v a  p r o t s c s s o r  

y a d r o s i n i n g  y a r i r n  c h u s l o t a s i d a  i s h l a v d i ;  6 4  r a z i y u d h  p r o t s c s s o r ;  m a  l u m o l l a r  

s h i n a s i  6 4  r a / r v a d h  ( 6 6  M C i s ) ;  a d r e s  s h i n a s i  6 4  r a / r y a d l i :  u m u n m  

r a / r y a d l i l i g i  12 ;  b o ' l i n m a  S l o t  I.

! 9 9 X - y .  I n t e №  P c n l u m i K '  II ( l o r i g a )  

N o u t b u k l a r  u c h u n  P e n t i u m ^ -  11 v a r i a n t i .  0 . 2 5  m k i n  li 

D c s c h u t c s  y a d i o s i d a  q n r i l g a n  k o d  n o m i  l o n g a  

l e x n i k a v i y  l a v s i l ’i 7 . 5  ml n .  t r a n / i s t o r ;  i s h l a b  c h i q a r i s h  

l e x i i o l o g i v a s i  0 , 2 5  m k m :  raki l i  c h a s t o t a s i  2 > > - ' 0 0  

V K j s ;  b i r i n c h i  d a r a j a l i  k c s h  >2 k b ( l 6  k b  m , i l u m o l l . u  

u c l u i n  v a  16  k b  v o ’r i q n o m a l a r  u c h u n ) .  i k k i n c h i  d a r a | a l i  

k c s h  5 1 2  k b  ( p r o t s c s s o r  y a d r o s i n n i L ’ y a r i r n  c h a s i o l a s i d a  i s h l a v d i ) ,  61  

r a / r y a d l i  p r o l s e s s o i ;  m a ' l u m o t l a r  s h m a s i  6 4  r a / r y a d l i  ( 6 6  M ( ¡ s ) ;  a d í e s  s h i n a s i  

6 4  r a / . r y a d l i ;  u n u n n i y  r a / r y a d l i l i g i  52; m i n i - k a r i i i j  b o ’ l i n m a s i  M V K  -I  

y o k i  M M í  -2

199X-V.  I n t e l  k. Ce l e r on . « .  (( o w n g t o n )  

D c s c h u t c s  y a d r o s i d a  q n r i l g a n  C c I c t o n K '  q a l o n d a g i  

p r o t s e s s o m i n u  b i i i n c h i  va r i a n t i  l a n n a r x i m  k a i u a v t i n s h  

n c l u m  p r o t s e s s o r l a r  i k k i n c h i  d a r a j a l i  k e s h - x o l i r a s i /  v a  hi -  

m o v a  k a r t  ri j i si /  i s h l a b  c h i q a r i l g a n .  K o n s t r u k s i y a s i  SI l ’ l* i S i n g l e  l . d g c  P i n  

P a c k a i i o ) .  I k k i n c h t  d a r a j a l i  k e s h - x o t i r a s i n i n u  yo'ql iLi i  i i l a r n i n g  n i s b a l a n  k a m  

u i u i m d o r l i m n i .  I ck i n  t e / l a n i s b g a  \ u q o n  q o b i l i v a t l i l i g i n i  b c l ü i l a d i  K o d  n o m i  

C o v i i m t o n .  I c x n i k a v i v  t a v s i l i  7 . S  m l n  t r a n / i s t o r  l.ir: i s h l a b  c h i q a r i s h  

t e x n o l o g i y a s i  0.2.5 m k m ;  t a k t l i  c h a s t o t a s i  2 6 6 - 1 0 0  M ( i s .  b i r i n c h i  d a r a j a l i  

k e s h  1 2  k b  ( i o  K b  m a ' l u m o i l a r  u c h u n  \ a  16 K b  y o ' i  i ( ¡ n o m a l a r  n c l u m ) .  

i k k i n c h i  d a r a j a l i  k c s h  y o ' q ;  6 4  r a / r y a d l i  p r o l s c s s o r ;  n í a  l u m o t l a r  s h i n a s i  64  

r a / . r y a d l i  ( 6 6  V K i s ) .  a d r e s  s h i n a s i  6 4  r a / r > . i d l i .  u m u i m y  r a / r y a d b l u i  

b o ' l i n m a  S l o t  I .

| 9 9 X - \  l n i e l x  P e n t i u m  k II X e o n  

P e n t i u m K '  II X e o n  P c n l i u m K  II p r o t s c s s o n n m g  

s e r v e r  u c l u i n  v a r i a n l i  D c s c h u t c s  y a d r o s i d a  i s h l a b  

c h i q a r i l d i  v a  Pen t umi ' Ri  II d a n  l c / r o q  i s h l a v d i f ’.an 

( l o ' l i q  t e / . l i k d a g i )  v a  sis. i ' imi k a t l a m q  b o T j . a u  (1 \ o k i

2 M b  li v a r i a n t l a r i  boi ' j  i k k i r u h i  d. i i ' a j . i h k e s h - x o l i K . ' i  v a



I . i u i s i m k s ' v a s i  b i l a n  f a r q l a n a i  e d i  u  S l o t  2 k o n s t r u k s i y a s i d a  c l i i q a r î l d î ;  u  

h a m  >•!).. naniv- iy h o ’ l i n m a .  I c k i n  u n d a g i  k n n l a k t l a r  s o n i  3 3 0  t a ,  k u c h l a n i s h  

l'jL’i i l v . Uon  i ! M  m »l i r a  q u r i l m a s i  k H P R O M .  S L C C  k o r p u s i d a  t a y y o r l a n d i .
p 11(;ii n c s c h u t c s  T c x n i k a v i y  t a v s i i l  7 . 5  m i n .  t r a n / i s i o r ;  i s h l a b  

» hi tvi ' i : . o t c xno l o j - . i va s i  0 , 2 5  m k m ;  t ak t l i  c h a s t o i a s i  4 0 0 - 4 5 0  M ( > s ;  

b i r i n c h i  d a r a j a l i  k c s h  .32 K b  ( 1 6  K b  i n a ' I u m o t l a r  u c h i m  v a  16 k b  

\ u ' i  i q n o m a l . i r  U' l i i ‘,1}. p r o t s c s s o r  ( 5 1 2  k b - 2  M b )  b i l a n  b i l l a  k o r p u s d a g i  

i k k i n c h i  d a r a j a l i  U'  î iq t c / h k l i  k c s h ;  6 4  r a / r y a d l i  p r o t s c s s o r ;  i n a ' I u m o t l a r  

••hin. i ' i  6 4  r a / r \ a d l i  ( 1 0 0  M G s ) ;  a d r c s  s l u n a s i  6 4  r a / . r y a d i i ;  u n i u m i y  

u / r v a d l i l i g i  >2; b o ' l i r m a  S l o t  2

(■» -C " l W S - v .  Int c loo ( ' e l e ro nü O  ( M e n d o c i n o )

■ ^  x  J  l Y l c r o n K  q a t o r i n i n g  k c y i n g i  r i v o j l a n i s h i .  P r o t s c s s o r

<->. .’i  Kr jSl;,îliL:, i r t c g t a l l a s h g a n  v a  y a d r o  c h a s t o t a s i d a  i s h l o v c h i  

1 28  k b  I n j m l i  1.2 k c s h - x o< i t a > î  m a v j u d ,  s h u  s a b a b h  v u q o -  

ri u n u n u ' o :  lik \  - n a i l a n a J i .  k o d  n o m i  M e n d o c i n o .  T e x n i k a v i \  t a v s i f l  l ‘> 

n i l n  t 1 . i i i / i ' U' i  i s h l a b  L l i - q a n s h  t c . x n o l o g i v a s i  0 . 2 5  m k m ,  t ak t l i  c h a s t o t a s i  

U) 0 - 1  \ \ MCi. i .  h u î r i c b i  d a r a j a l i  k c s h  12  k b  ( 1 6  k b  m a ' l u n i o t l a r  u c h u n  16 

k b  s o T i q n o m a h r  u c h u n ) ;  i k k i n c h i  d a r a j a l i  t o ' l i q  t c / l i k l i  kc s l i  ( 1 2 8  K b ) ,  64  

ra / r \ ; >  lli p r o t s c s s n r ;  m a ' l u m o t l a r  s h i n a s i  6 4  r a / r y a d l i  ( 6 6  M G s ) ;  a d r c s  s h i n a s i  

( ' 4 , a / r \ . . d  i u n m i n i v  r a / r \ a d l i l i g i  .32; b o ' l i n m a  S l o t  1.

I n t e l# '  Pc n t i i mVK'  III  ( K a t m a i )

“\  j P e n t i u m  n 11 i D c s c h u l c s )  p r o t s e s s o n n i n g  o ’r n i g a

\.uiL^i k a t m a i  v a d r o d a g i  P e n t i u m X -  111 p r o t s e s s o r i  ke l d i .  

S S 1 ; ( S i r c a m m i ’ S I M ! )  F?x t c n s i o n s )  b l o k i  q o ' s h i l d i .  M M X  

t . o n u n d . d a t  t o ' p k i m i  k c n g a y t i i i U l i  \ a  \ o t i r a g a  o q i m l i  k i n s h  m c x a n i / n i i  

l a k o m i l l a s l i n n l d i .  k o d  n o m i  k a t m a i .  I c x n i k a v i y  t a v s i i l  9 . 5  m i n .  

t r a n / i M o r .  i s h l a b  c h i q a r i s h  t c x n o l o g i y  as i  0 . 2 5  m k m ;  t a k t l i  c h a s t o t a s i  4 5 0 -  

6 0 0  M (  is: hi i  iik' Iii d a r a j a l i  k c s h  M  k b  ( 1 6  K b  m a ' h i m o t l a r  u c h u n  v a  16 k b  

\ o ’n q u o n i a l a r  u c h u n ) ;  i k k m c h i  d a r a j a l i  k c s h  5 1 2  k b  ( t o  l iq t c / l i k l i ) .  6 4  

r a z r y a d l i  protsc\sy'<r;  m a ' l u n i o t l a r  s h i n a s i  6 4  r a / r y a d l i  ( I O O - I . 3 3  M G s ) ;  a d r c s  

s h i n a s i  (>4 r a / r \ a d l i ;  u mi i n i i }  r a / r y a d l i l i g i  .32; b o ' l i n m a  S l o t  1.

1 < W - > .  IntclsK- P e n t i u m ' * '  Ml \ c o n ,M ( l a n n c r )

, v  , « I i i - k n d »  P e n t i u m ®  III p r o t s e s s o r i n i n g  v o r s i y a s i d i r .

“ j.. "» k o i l  n o m i  l a n n c r .  I c x n i k a v i y  l a v s i f l  - 0 . 5  m i n .  

«"'** j  t r a n / i s i o r ;  i s h l a b  c h i q a r i s h  t c x n o l o g i y a s i  0 . 2 5  m k m ;

; a k t h  c h a s t o t a s i  5 0 0 - 5 5 0  M G s :  b i r i n c h i  d a i a j a l i  k c s h



3 2  K b  ( 1 6  K b  m a ' l m n o t l a r  u e l n i n  v a  1 6  K b  y o ' r i q n o m a l a r  u c h u n ) ;  i k k m e h i  

d a r a j a l i  k e s h  5 1 2  k b - 2  M b  ( t o ' l i q  t e / l i k l i ) ;  6 4  r a / . r y a d h  p r o t s e s s o r ;  

m a ' l u m o t l a r  s h i n a s i  6 4  r a / r y a d l i  ( 1 0 0  IVKís);  a<i rcs  s h i n a s i  í>4 r a / r y a d l i ;  

u m u m i y  r a / r y a d l i l i g i  3 2 ;  b o ’ l i m n a  S l o t  2.

1 9 9 9 - y .  IntelOO C e l e r o n * '  ( (  o p p e r m i n e )

C ' o p p e r m i n e  y a d r o s i d a g i  ( ' e l e ron ' t ' '  SSI*. 

i i i s t r u k s i y a l a r  t o ' p l a m m i  q o ' l l a b - q u v v a t i a v d i  8 0 0  V K i s  

c h a s t o t a d a n  b o s h l a b  b u  p r o i s e s s o r  1 00  IVKis 0 / i n i l i  

s h i n a d a  i s l i l ayd i .  k o d  u o m i  ( ' o p p e r m i n e .  l e x n i k a v i y  

( a v s i f i  28 . 1  t n l n .  t r a n / i s t o r ,  i s h l a bc l i i  q a r i s h  

t e x n o l o g i y a s i  0 , 1 8  m k m ;  l a k t l i  c h a s t o t a s i  5 66 - 1  10 0  

M ( ¡ s ;  b i r i n c h i  d a r a j a l i  k e s h  3 2  k b  ( 1 6  k b  m a ' l u m o t l a r  u c h u n  v a  16 K b  

y o ' r i q n o m a l a r  u c h u n ) ;  i k k i n c i i i  d a r a i a l i  k e s h  128 K b  ( t o ' l i q  t e / l i k l i ) :  6 4  

r a / r y a d l i  p r o t s c s s o r ;  m a ' l u m o t l a r  s h i n a s i  6 4  r a / r y a d l i  ( 6 6 - 1 0 0  M G s ) ;  a d r e s  

s h i n a s i  6 4  r a / r y a d l i ,  u m u m i v  r a / r y a d l i l i g i  32 ;  b o ' l i n m a  S o c k e t  570.

I W 9 - y .  InlclOO H e n l i m n ' W  III  \ e o n IM (<’a b a d e s )  

I ’ent iuni ' i C III X e o n  0 .  !X m k m  i c v n o l o g i k  j a r a y o n  

b o ' y i e h a  t a y y o r l a n g a n .  B i r i n c h i  p a r t i y a i a r d a g i  9 0 0  N K i s  

c h a s t o t a l i  p r o t s e s s o r l a r  q i / i b  k e t a r  e d i  v a  s h u  s . i b a b l i  

n l a r n i  s o t i s h  v a q t i n c h a  ( o ' x t a t i b . ' a n  e d i .  K o d  n r m i  < a s -  
c a d e s  l e x n i k a v i y  t a v s i t i  9 . 5  i n i n  t r a n / i s t o r .  i s h l a b  c h i q a n s h  t c \ n o l o í i v a s i

0 . 1 8  m k m ;  l a k t l i  e b a s t o t a s i  7 0 0 - 9 0 0  M ( i s :  b i r i n c h i  d a r a i a l i  k e s h  3 2  K b  

( 1 6  K b  m a ' l u m o t l a r  u c h u n  \ a  16 K b  y o ' n q n o m a l a r  u c h u n ) ;  i k k i n e l u  d a r a j a b  

k e s h  5 ' 2  K b - 2  M b  ( t o ' l i q  t e / l i k l i ) ;  6 4  r a / r y a d l i  p t o l s e s s o j ;  n i a ' h i m o t l a r  

s h i n a s i  6 4  r a / r y a d l i  ( 1 5 3  \ K i s ) .  a d r e s  s h i n a s i  6 4  r a / r \ a d l i ;  m m i r n i '  

r a / r y a d l i l i g i  - 3 2 ;  b o ' l i n m a  S l o t  2.

2 0 0 0 - y .  Intel .K'  X e o n 1’'1 ( l o s t e r )

\ e o n ,M q a t o r i n i n g  d a \ o m ¡ ;  [ V n m m i ' K  IV niii!_; s e r v e r  

v e r s i v a s i .  K o d  n o m i  l o s t e r .  I s h l a b  c  h  u  | ; 11 i s  11 

t e x n o l o g i y a s i  0 . 1 8  m k m ;  l ak t l i  e b a s t o t a s i  1 4 - 2  ( í G s ;  

k e s h - x o t i r a s i  k o m a n d a l a r  b o s l i q a r i l i s h i m  k u / a t a d i ;  

b i r i n e h i  d a r a j a l i  k e s h  S K b ;  i k k i n c h i  d a r a j . d i  k e s h  2 5 6  

K b  ( t o ' l i q  t e / l i k l i ) .  m i k r o a r x i l e k t i u a s i  Int e lRi  N e t B u r s t 1M, 

g i p e r k o n v e y e r h  i s h l o v  b e r i s h  t e x n o l o g i y a s i ;  k o m a n d a l a r n i  b a j a r i s h  b l o k i  

y u q o r i  u n u m d o r l i ;  o q i m i y  S I M D - 2  ( S S Í i 2 )  k e n g a y i s h i ;  k o m a n d a l a r n i  d m a m i k  

b o s h q a r i s h  t e x n o l o g i y a s i  y a . x s h i l a n g a n ;  h i s o b l a s l i  b l o k i  i k k i l a n g a n  a n i q l i k d a g i  

s n / u v e h i  v e r g u l l i ;  6 4  r a / r y a d l i  p r o t s e s s o r ;  m a ' h i m o t l a r  s h i n a s i  6 4  r a / r y a d l i  

( 4 0 0  M ( i s ) :  b o ' l i n m a  S o c k e t  6 0 3 .



2 0 0 1  - y . Intel -*;  P e n t i u m ^  I V  i W i l l a m e t t e ,  S o c k e t  4 7 8 )  

B u  p r o t s c s s o r  0 , 1 8  m k m  j a r a y o n  b o ' y i c h a  t a y y o r l a n g a n .  

s  S o c k e l  4 7 8  > a n g i  b o ' l i n m a s i g a  o ' r n a t i l a d i ,  c h u n k )  o l d i n g i  

p S o c k e t  4 2 3  f o n n - f a k t o r i  « o M u v c h i »  e d i  v a  k e y i n c h a l i k  

J  lnte!<K) u n i  q o ' l l a b - q u v v a t l a n i o q c h i  c m a s .  K o d  t i o i n i  

W i l l a m e t t e .  I s h l a b  c h i q a r i s h  t e x n o l o g i y a s i :  0 , 1 8  m k m ,  

t ak t l i  c h a s t o t a s i :  1 . 3 - 2  G G s ;  b i r i n c h i  d a r a j a l i  k e s b  - 8  K b ;  

i k k i n . h i  d a r a j a l i  k e s b  2 5 6  K b  ( t o ' l i q  t e / l i k l i ) ;  6 4  r a / j y a d l i  p r o t s c s s o r ;  

m . i ' U i m o t l a r  s h i n a s i  6 4  r a / r y a d h  ( 4 0 0  M G s ) ;  b o ' l i n m a  S o c k e t  h 7 8 .

2 0 0  l-y. Inte l®. ’ X c o n ™  ( P r e s t o n i a )

H u  X c o n ™  P r e s t o n i a  y a d r o s i d a  b a j a r i l g a n .  

O l d i n ” i d a n  i k k i n c l t i  d a r a j a l i  k e s h i n i n g  5 1 2  K b a v t  g a c h a  

o s h i r i l g a n l i g i  b i l a n  f a r q l a n a d i .  K o d  n o t n i  -  P r e s t o n i a .  

I s h l a b  c h i q a r i s h  t c x n o l o g i y a s i  0 , 1 3  m k m ;  t ak t l i  

c h a s t o t a s i  1 , 8 - 2 . 2  G G s ;  k e s h - x o t i r a s i  k o m a n d a l a r  

h o s h q a r i l i s h i n i  k u / a l a d i ;  b i r i n c h i  d a r a j a l i  k e s l i  8 K b ;  

i k k i n c h i  d a r a j a l i  kcs l i  5 1 2  K b  ( t o ' l i q  t e / l i k l i ) ;  m i k r o a r x i t c k t u r a s i  In t e l ' k '  

\ V . B u r s t , M . g i p e t k o n v e y e r l i  i s h l o v  b c r i s h  t e x n o l o g i y a s i ,  k o m a n d a l a r m  

b a j a r i s h  b l o k i  u i q o r i  u n u m d o r l i ;  o q i n m  S I M D - 2  ( S S I - . 2 )  k e n g a v i s h i ;  

k o m a n d a l a r n i  d m a t t u k  b o s h q a r i s h  t c x n o l o g i y a s i  v a x s h i l a n g a n ;  h i s o b t a s h  b l o k i  

i k k i l a n g a n  a n i q l i k d a g i  s u / u v c b i  v e r g u l l i ;  6 4  r a z r y a d l i  p r o t s c s s o r ;  m a  l u n i o t l a r  

s h i n a s i  6 4  r a / r \ a d l i  ( 100 M G s ) ;  b o ' l i n m a  S o c k e t  6 0 3 .

i »U.> • * >«• 'Jm 4

i

L

2 0 0 2 - y .  Int e l ' K'  C e l e r o n ® )  ( N o i t h v v o o d - 1 2 8 )  

« C e l e r o n ® )  N o r t h  w o od - 1 2 8 > >  « W i l l a m e l t e - 12  8 » d a n  

l a qa t  0 , 1 3  m k m  t e x n o l o g i k  j a r a y o n  b o ' y i c h a  

b a j a r i l g a n l i g i  b i l a n  f a r q l a n a d t  K o d  n o r m  -  N o r t h w o o d -  

128.  I s h l a b  c h i q a r i s h  t c x n o l o g i y a s i  0 . 1 3  m k i n ;  b o ' l i n m a  

S o c k e t  4 7 8 .

N

K K S h  1.2 o ' l c h a m i  

i n s t r u k s i v a l a r i  m a k s i m a l  s on i

2 0 0 4 - y .  I n t e l P e n t i u m  4®) ( P r e s c o t t )

0 . 0 9  m k m  t e x n o l o g i k  j a r a y o n  b o ' y i c h a  t a y y o r l a n g a n ;  

b o ' l i n m a  S o c k e t  4 7 8 / 1 , G A 7 7 5 ;  t r a n / . i s l o r l a r  s o n i  12 5  

m l n . ;  t a k t  c h a s t o t s i  2 8 0 0  M G s  d a n  3 8 0 0  M G s  g a c h a ;  

t i / . iml i  s h i n a  c h a s t o t a s i  5 3 3  M G s .  8 0 0  M G s ;  K h S h  1.1 

o ' l c h a m i  12  m i n g .  m i k r o k o m a n d  * 16 K b  m a ’ l u m o l l a r ;  

0 2 4  K b ;  k o n v e y e r  b o s q i c h l a r i  s o n i  3 1 ;  t a k t  

4 .



2 0 0 5 - y .  I t í telJO i V n t i u m  D K  ( S n m h l í d d )

0 , 0 9  m k i n  t e x n o l o g i k j a r a y o n  b o ' v i c h a  t a y y o r l a n g a n ;  

b o ' l i n m a  1 . C Í A 7 7 5 ;  t r a n z i s t o i l a r  s o n i  2 3 0  m l n . :  t i k t  

c h a s t o t a s i  2 8 0 0  M C í s  d a n  3 2 0 0  M ( i s  g a c h a :  t i / i m l i  s h m a  

c h a s i o i a s i  8 0 0  M G s ;  K K S h  1.1 o ‘ l e h a m ¡  1.1 m i n g .  

m i k r o k o m a m b  l(> K b  m a ' l u n i o l l a r ;  K F S h  ( . 2  o l c i i a m i  I 0 2 4 \ 2  K b  

k o n v e y e r  bo : . c | i eh ¡a r i  s o n i  - 3 1 .

2 0 0 5 - y .  I n i c i a  P e n t i u m  D  9 x v ‘K> ( P r c s l e r )

0 , 0 6 5  m k i n  t c . xno l og i k  ¡ a r a \ o n  h o ' v i c h a  

t a y y  o r í  a n u a l  i; b o ' l i n i n a  L G A 7 7 5 ;  i r a n  h i s t o r i a r  s o n  i 

3 7 6  m i n . :  ¡ a k t  c b a s t u t a s i  2 S 0 0  M G s  d a n  3 7 3 0  M G s  

g a c h a ,  t i / i m l i  s h i n a  c h a s t o t a s i  8 0 0  M ( i s .  1 0 6 6  M G s ;  

k l - . S h  1.1 o ' l c h a n i i  12 m i n i .  m i k r o k u m a n d *  15 K b  m a ’- 

U u n o i l a r :  K I ' S l i  1.2 o ' l c h a m í  2 0 4 8 x 2  K b ;  k o n v e j e r  h o s q i c h l a n  s o n ,  31;  

t a k t d a g i  i n s t r u k s i y a l a r  m a k s i n i a l  s o n i  4 \ 2 .

2 0 0 6 - y .  IntdCK, X c u n  5 3 x \ W  ( C l o v c r u - w n )

0 . 0 6 5  m k m  t c x n o l o g i k  j a r a y o n  b o ' y i c h a  t a y > o i  l a n g a n ;  b o ' h m n a

I . G A 7 7 5 ;  i r a u / i s l o r l a r  s o n i  • 2 9 1 x 2  m l n . ;  l a k t  c h a s t o t a s i  l o 0 0  M G s  d a n  2 6 6 0  

M G s  g a c h a ,  t i / i m l i  s h i n a  c h a s t o t a s i  1 0 6 0  M G s .  H 3 3  MC í s ;  K f . S h  1 1 

u l c h a m i  1 2 8 x 4  K b ;  K I : S h  L 2  o ' l c h a m i  4 0 9 6 x 2  K b ;  k o t ; v c > c r  b o s q i c h h r i  

s o n i  1 4 ;  t a k t d a g i  i n s t r u k s i y a l a r  m a k s i n i a l  s on i  4 x 4 .

2 0 0 6 - y .  I n t e l ®  C o r e  2  Q u a d  1\6\0<R> ( K o n t s l ' i ck l )

0 . 0 6 5  m k m  t c x n o l o g i k  j a r a y o n  b o ' y i e h a  t a y y o r l a n g a n ;  b o ' l i n m a

I . G A 7 7 5 ;  t r a n / i s t o r l a r  s o n i  - 2 9 1 x 2  m l n . ;  l a k t  c h a s t o t a s i  2 4 0 0  M G s  d a n  2 6 6 0  

M G s  s a c h a ;  t i / i m l i  s h i n a  c h a s t o t a s i  1066» M G s :  K l . S l i  1.1 o  I c h a m i  t . S x l  

K b ;  Kl - . Sh  1.2 0 ‘ l c h a m i  4 0 9 6 x 2  K b ;  k o n v e v e r  b o s q i c h l a n  s o n i  - 14;  t a k t d a g i  

i n s t r u k s i y a l a i  m a k s i n i a l  s o n i  4 x 4 .

P r o t s e s s o r l a r  «v lo i l í
I B M  PC  p l a t f o r m a s i n i n g  u z o q  v i l la r  d a v o m i d a  r i v o j l an i sh id a  

p r o t s e s s o r l a r n u m  b i r  ne c l i a  o ' n l a b  av lod i  a l i na shd i ,  I ckin ularni i su 
h a m m a s i  h o z i r e h a  s a k k i z  a v l o d g a  j o y k i s h m o q d a .  M a  l unio t  uc lum 

o ' t g a n  a v l o d l a m i n g  q i s q a c h a  o bz o r i :
1. B i r i nc h i  a v l o d  - I B M  PC' ko m p y u t e r l a r i d a  i s h l a ga n  Intel  

8 0 8 6  p ro t s e s s o r l a r i d i r .  B u g u m i i  kut i da  bu k o n i p y u t e r l a r  ha q i d a  

g a p i r i s h g a  ho j a t  v o ' q .



2. IH M PC' A l 2 8 6  k o m p y u t c r l a r i  i k k i n c h i  a v l o d  Intel  8 0 28 0  
p r o t s e s s o r l a r i d a  y i g ' i l a r  ed i .  80 -  v i l l a r  o x i r i d a  b u n d a y  
k o n i p y u l e m i n g  n a r x i  i kk i t a  « V o l g a »  a v t o n i o b i l i  n a r x i g a  t e ng  k e l a r  
ed i ,  I ckm b u g im  bu  k o m p y u t c r n i  s o v g ' a g a  o t i s h g a  ha n i  a r z im ay d i .  
D a s lu t i y  t a ' m i n o t n i  t a n l a s h g a  b o ' l g a n  o v o r a g a r c h i l i k  ( u l a rn i  top i sh  
k u n d a n - k u n g a  q iy i n  b o ' l i b  b o r m o q d a )  c r i s h g a n  na t i ja l a rn i  

o q l a m a y d i .
3. I ¡ ch iu ch i  a v l o d  p r o i s e s s o r l a r i  I nt el  8 0 3 8 6  d a  y i g ' i l g a n  IB M  

14'  A I  3 8 6  k o m p \ u t e r l a r i d a  b u g t m c h a l i k  i s h l a s a  b o ‘ ladi.  IJIar  
« e l e k t ro n  v o / u v e h i  m a s h i n a »  s i l a t i da  x i z m a t  q i l i s h i  m u m k i n  va 
In l c r nc td a  c h i d a y  o l a d i g a n  d a r a j a d a  ¡ s h l a s h n i  t a ' m i n l a s h  
q o b i l i \ a ( i g a  cga .  1 e k in  i m n i m i y  p r i n s i p  n i a v j u d :  m o d e l  q a nc h a l i k  
e s k i rg an  b o ’ lsa.  u n g a  / a r u r  b o i g a n  d a s t u r l a r n i  topis l i ,  u l a m i  
so z l a s h  s l u m c h a l i k  q iy i n k i ,  b u n i n g  i i chun  s l n m c h a l i k  k o ' p  b i l im va  
ta i r i ba  / a r u r  b o i a d i .  Slui  s a b a b l i ,  b u n d a y  e s k i  k o i n p y u t e r n i  so t i b  

o l i sh u a  t e j a l gan  m a b l a g '  o v o r a g a r e h i l i k k a  a r / . i m a y d i .
4.  I n ' r i i n c h i  a v l o d  p r o t s e s s o r l a r i  In t el  8 0 4 8 6  d a  y i g ' i l g a n  I B M  

PC A T  4 8 6  k o m p y u t e r l a r i d a  d a s t u r k i r n i n g  z a m o n a v i y  t o ' p l a m i  
bi l an  b u g u n  i sh l a sa  b o ' l a d i ,  l ek in  b u  d a s t u r l a r  v e r s i y a l a r i  ikk i -uch  
a v l o d g a  e sk i r gan .  B u  h o l d a  h a m  o ' t m i s h g a  o ' t i b  k e t g a n  nar s a l a rn i  
o ' r g a n i s h g a  va q t  s a r l l a n a d i .  l ek in  bu l ' o yd ad an  ho l  i e m a s .  O l i n g a n  
ta j r i ba  \ a n g i  d a s t u r l a r n i  v a  y a n g i  k o m p y u t e r l a r n i  o ' z l a s h t i r i s h d a  

a sq o t ad i .
5. B e s h m e h i  a v l o d  p ro t s e s s o r l a r i  ( I n t e l  P e n t i u m  60  va  Intel  

P e n t i u m  6 6 ) d a  b i r i n c h i  P e n t i u m  k o m p y  u t e r l a r i  y ig ' i l g an .  
l e x n i k a v i y  n u q t a s i  n a z a r d a n  bu  k o m p v u t e r l a r  k o ' p  y a n g i  na r s a l a r  

b e r g a n  b o ' l s a  h a m .  i s t e ' m o l c h i  m u | t a y i  n a / a r i d a n  l o ' r t i n c h i  a v lo d  

p ro t s e s so r l a r i  h a q i d a  a v t i l g a n  g a p  b u l a r g a  h a m  t aa l l u q l i .
6.  O l t i neh i  a \ l o d  p r o t s e s s o r l a r i g a  Int el  P e n t i u m  75,  90 ,  100 va 

133 a so s i da g i  m o d e l l a r  k i r a d i .  B u g u n g i  k i m d a  u l a r  e s k i r i b  b o ' l d i ,  
l ekin  o i l s  da s t u i  l a r i da  i shch i  h u j j a t l a rn i  i s h l a b  ch iq i s h g a  
m o i j a l l a n g a n  t i / i m l a r d a  i sh l a s hn i  d a v o m  e t t i r m o q d a l a r .  1 Dar 
k o m p > u t e r  o 4 i n l a r i g a  h a m  y a r ay d i .  l e k i n  b a m m a s i g a  e m a s .  
O l t i n eh i  av lo d  p r o t s e s s o r l a r i  b a / a s i d a  y i g ' i l g a n  k o m p y u t e r l a r n i  
\ e t t i n e h i  av l od  p r o t s e s s o r l a r i g a  o ‘tka/ . ib,  o p e r a t i v  x o t i r a  ha jm in i



o rt t i r ib ,  h i k i r  d i s k ,  v id e o k a r t a ,  t o v u s h  ka rt as i ,  C D - R O M  
d i s k o v o d l a r i n i  a l m a s h î  irib,  a s t a - s e k i n  m o d e r n  i / .atsiy a q i l ish  

n iu m k i n .
7. B u g u n g i  k u n d a  i s h l a y o t g a n  p ro t s e s so i  l a r im iz  ye t t i nch i  

a v l o d g a  t a a l l u q l i .  B u  a v lo d n i  h oz i r g i  p ay td a  e s k i i g a n  Intel  P en t i um  
M M X ,  Int el  P e n t i u m  II. Intel  P e n t i u m  III, Intel  P e n t i u m  IV va Intel  

P e n t i u m  P r o  p r o t s e s s o i  lari o c b i b  be rd i .
8. S a k k i z i n e h i  a v l o d g a  Int el  I t a n iu m  va Intel  I t an ium 2 

h a m d a  A M I )  O p t e r o n  lar  k i r ad i .  B u l a r  I B M  PC' u e h u n  b i r i nch i  61 

r az r yad l i  p r o t s e s s o r l a r d i r .
Intel  k o m p a n i y a s i  Intel  I t a n iu m  2 p r o t s e s s o r in i n g  um im do r l i g i  

h a q i d a  i n a ' l u m o t l a r n i  p u b l i k a t s i \ a  qi ldi .  H ig h - e n d  s erve r la r i  \ a  
s u p e r k o m p y u t e r l a r  u e h u n  m o l j a l l a n g a n  bu p ro t s e s s o rn in g  
u n u m d o r l i g i  - I t a n i u m  p ro t s e s so r i  u n u m d o r l i g i d a n  ikki  m a r t a  
\  uqo r i d i r .  Y u q o r i  k o T s a t k i c h l a r g a  m i k ro a rx i t e k t u r a d a g i  
y a n g i l i k l a r  v a  c h i p  t ak t  ch a s l o t a s i  o sh i r i l i sh i  h i s o b ig a  crisl t i ldi .  
I t an iu m 2 p r o t s e s s o r i  k r i s t a l l da  3 M b a y t  u e h in c h i  d a r a j a ü  ke sh g a  
eg a ,  y a n g i  p r o t s e s s o r n i n g  t akt  ch a s i o t a s i  1 CKis.  Bi t ta  i t an iu m  2 
p ro t s e s so r i  v a  118870 eh ip s e t i  b i l an  j i h o z l a n g a n  t i z im la r  S t r ea m  
t e s t i d a  ( x o t i r a n i n g  o ‘ t k a / u v c b a n l i k  qo b i l i y a t i )  y u qo r i  na t i j a l a r  
t a x m i n a n  3 ,7  C ibay t / s  k o ' r s a t i s h i  l oz im .  bu  -  I t a n iu m  p ro t se sso r l i  
t i z im  k o ' r s a t k i e h l a r i d a n  2 ,5  m a r t a  y uq o r i d i r .  2 0 0 3 -  yil  o ' r t a l a r i d a  
I t a n i u m ,  M a d i s o n  va  D ee r f i e l d ,  2 0 0 4 -  y i l d a  e sa  - M o n t e e i t o l a r  

p a y d o  b o kldi .
2 0 0 3 -  y i l  2 2 -  a p r e l i d a  A M D  k o m p a n i y a s i  O p t e r o n  s e r \ e i  

p r o t s e s s o r l a r i n i n g  y a n g i  s e r i ya s in i  t a q d i m  q ik l i  ( 5 . 1 - r a sm ) .  Y ang i  
c h i p i a r  \ 8 6 - 6 4  i n s t ruk s i ya l a r i  t o ' p l a m i d a n  fovd a l an i l a d i  va yang i  
64  r a z r ya d l i  i n s t r u k s i y a l a r g a  m a x s u s  o p t i m a l l a s h t i r i l g a n  das tur iv  
i n a h s u l o t l a r  b i l a n  h a m d a  \ 8 6  k o m a n d a l a r  t o ' p l a m i  b a / a s i d a g i  
p ro t s e s so r l i  k o m p y u t e r l a r  u e h u n  m a v j u d  32  r a / r y a d l i  i l ova l ar  
b aza s i  b i l a n  i s l i l ash  q o b i l i y a t i g a  ega .

A M D  f i k r i c b a ,  3 2  r az ryad l i  d a s t u r l a rn i  t o l a q o n l i  qo ' l l n b -  
q u v v a t l a s l i  I n t e l  g a  n i s b a t a n  b o z o r  a fza l l i g in i  t a ' m i n l a s h i  ke rak .  
Intel  64  r a z r y a d l i  I t an iu m p ro t s e s s o r l a r i n i  e h i q a r m o q d a ;  u la r  
hoz i rg i  p a y t d a  k e n g  t a r q a lg a n  d a s t u r l a r  b i l an  ya x sh i  c h i q i sh m a y d i .



Y .m u i  p r o h e s s o r l a r  o l d i n g i l a r i g a  n i s b a t a n  ka l t a  u n u m d o r l i k k a  
cga .  B i r  p ro t s e s so r l i  k o n f i g u r a t s i y a l a r  u e h u n  O p t e r o n  146 
p r o i s e s s o r i n i n g  e n g  kat t a  u n u m d o r l i g i  - s e k u n d i g a  7 1 6 8  m l n .  
n a / a i i y  o p e ra t s i y a l a r  ( M T O P S ) d i r ,  1 4 4 - m o d e l d a  e s a  64 5 1  m l n .  
M T O P S .  Ikki  p ro l sc sso r l i  k o n f i g u r a t s i y a l a r d a  O p t e r o n  2 4 6  d a g i  

k o m p v u i e r  u n u m d o r l i g i  13<>t*7 M I O P S ,  2 4 4 - m o d e l d a  e s a  -  1 2 3 0 0  
M T O P S .  T o ' r l t a  O p t e r o n  8 4 6  p r o t s e s s o r d a g i  s e r v e r  s e k u n d i g a  
2 6 6 6 7  m l n .  n a / a r i v  o p e r a t s i y a l a r n i  b a j a r a d i .  o ‘\ s h a s h  O p t e r o n  8 4 4  
i lagi  m a s h i n a d a  e sa  240(H) M  I O P S .

9. 2 0 0 5 -  v i l dan  ho sh l a b  In t e l  k o m p a n i y a s i  e h i p i d a  b i r  ncc lU a  
\ a d r o l a r  b o ' l g a n  p r o l s e s so r l a rn i  e h i t | a r a  bosh l a d i .

B i r i n eh i  ikki  vadrol i  Intel  p r o t s e s s o r l a r i  S m i th f i e l d  y a d r o s i d a  
a s o s l a n d i .  u n i n g  o ' / i  b i r  k r i s t a l l d a  b i r l a sh t i r i l g an  M0 s t e p p i n g i  
P r e s co t t  n i n g  ikki  ya d ro s i  ed i .  Y a d r o l a r  o k/ a r o  n i a x s u s  a r b i t r  
v o r d a n i i d a  t i / i m i y  sl i ina o r q a l i  o ' z a r o  t a ' s i r d a  boMadi .  K r i s t a l l  
o ' l e h a m i  2 0 6  kv.  m m . g a  y e td i ,  t r a n / i s t o r l a r  son i  e s a  2 3 0  i n l n . g a c h a  

k o ' p a y d i .

5 . 2 -  r a s m .  C ' l i n p d a n - o ’n y g a :  P r c s c o t t  2 M ,  S m i t h l l e l d ,  P r c s l c r



2 0 0 8 -  vil ap r e l  o y i d a  In t e l  k on ipa n i ya s i  p i e s s - b r i l í n g  o ' t k a / d i .  
m a v / u :  l u k w i l a  k o d  n o m i  h i l an  m a s h h u r  b o ' l g a n  l l an iun i  
e h i p l a r i n i n g  y a n g i  a v l o d i ,  b i r i nch i  ol t i  y a d r o l i  D u n n i n g t o n  
p r o t s o s s o r i .  N e h a l e m  y a n g i  m i k r o a r \ i t e k t m a s i  h a m d a  v i / u a l  
h i s o b l a s h l a r  u c h u n  I . a r r a b e e  A r c h i t e c t u r e  a rx i t ek tu r a s i .

2 0 0 8 -  y i l n i ng  t o ' r t i n e h i  c h o r a g i d a  Intel d u n v o g a  y a n g i  av lod  
a r x i t e k t u r a s i  -- N e h a l e m  ni t a q d i m  etili ,  l i ning a s o s iy  xus us iya t l a r i  
v a  t a k o m i l l a s h g a n l i g i  q u y i d a g i i a n

• s a k k i z  y a d r o g a c h a  m a s s h t a b l a n i s l n ;

• C o r e  m i k r o a r x i t c k t u r a s i d a n  na s lga  q o l g an  b i r  laki l i  s i k lda  
t o ' r t  k o m a n d a g a  i s h l o v  b c r i sh  qobi l iva t i :

•  S i m u l t a n e o u s  M u l t i -  T h re a d i n g  (S M  I ) o q i m l a r i g a  para l le l  
i sh lov  be r i sh  t e x n o l o g i y a s i :

•  x o t i r a n i n g  i n t e g r a l l a s h g a n  kont rol l er i :

** u e h in e h i  d a r a j a d a g i  u i n u m i y  ke sh - xo t i r an i  s i q ib  ch iq a r i sh  
i n k l y u z iv  m e x a n i / m i  b i l a n  b i rga  ishlat ish:

•  Q u i c k P a t h  I n t e r c o n n e c t  ( Q P I )  tashqi  q u r i h n a l i  m u l o q o t  
u c h u n  y ang i  sh in a ;

•  I a ' m i n l a s h n i  d i n a m i k  bos l i qa r i sh ;

• S S I Î 4 .2  k e n g a y t i r g i c h l a r i n i n g  yangi  ma jnui i .
I l o / i r g i  pa y td a  p e r s o n a l  k o m p y u t e r l a r  u c h u n  m o ' I j a l l a n g a n  

In t e l  p ro l s e s s o r l a r i d a  y a d r o l a r n i n g  m a k s i m a l  son i  t o ' r u l a n  
o s h m a y d i .  2 0 0 8 -  y i l n i n g  i k k i n c h i  ya r i n ida  D u n n i n g t o n  y a d r o s i n i n g  
p a y d o  b o ' l i s h i  bu  s o n n i  o l t i t a g a c h a  oshi r ish  im k o n in i  b e r ad i .  Y ang i  
m i k r o a r x i t e k t u r a  t a l b iq  e t i l g a n d a  ya d r o l a r n i ng  m a k s i m a l  soni  
s a k k i z t a g a c h a  k o ' p a y a d i ,  v a h o l a n k i  N e h a l e m  p r o t s e s s o r l a n n i n g  
b i r i n c h i  av lo d i  s a k k i z  y a d r o l i  mo de l l a r n i  o ' z  t a r k ib i g a  olnr . iydi .  
I n t e l  « s a k k i z  y a d r o l i l a r n i »  ch iqn r i shn i  2 0 0 9 -  y i l g a c h a  jor iv 
q i l m a s l i g i  m u m k i i u  2 0 0 9 -  y i l d a n  bo sh l a h  y ang i  3 2 - n m  t ex n o l o g ik  
j a r a y o n g a  rejal i  o ' t i s h  b o s h l a n a d i ,  bunda  y a d r o l a r n i  k r i s la l lda  
j o y l a s h t i r i s h  a n c h a  o s o n l a s h a d i .

I l o z i rg i  pa y td a  In t el  p l a t l b r m a l a r i d a  FS B  ( F r o n t - S i d e  Bus )  
n o m i  b i l a n  m a s h h u r  b o ' l g a n  t ashqi  ikki t o m o n g a  y o ' n a l g a n  
s h i n a d a n  f o y d a l a n i l m o q d a .  1) p ro t s e s s o r  y ad ro l a r i  va  ch ip se t  
o r a s i d a  b o g i o v c h i  / д е п о  v a z i l a s i n i  o ' l a yd i ,  c h ip s e t  t a rk ib iga



k o n t r o l l c r  x o t i r a s m i  o l a d i  v a  o n a l i k  p l a t a s i n i n g  b o s l i q a  sh ina la r i  
( m a s a l a n .  PC 1, A G P  va  s h . k . ) g a  k i r i sh  n u q t a s i  si  l a t i d a  isl i laydi .  
I S B  l i / i m i y  sh ina s i  u n u n i d o r l i g i n i  o s h i r i s h n i n g  a s o s i y  u su l la r i  - 
u l a r n in g  ch a s t o t a s i n i  n s h i r i s h  va  b i r  n e c h t a  1 S B I a r n i  b i t t a  t i z im da  
b i t l a s h t i r i s hd i r .  I S B g a  t u s h a d i g a n  y u k n i  k a m a y t i r i s h  u c h u n  Intel  
k o n ip a n i y a s i  o * / i n i n g  p r o t s e s s o r l a r i n i  a s s o t s i a l i v l i k  d a r a j a s i  ka t t a  
b o ' l g a n  ka l l a ro q  s i g i m l i  ke s l i - x o t i r a  b i l an  j i h o z l a y d i .

I SI » po t cns i a l i  U igab b o n n o q d a .  b u t u n l a y  y a n g i  t i / i m  i\ 
n r x i l ek tu r an i  jor i> q i l i s h  v a q t i  ke ld i .  Q u i c k P a t h  A rc h i t e c tu r e  
d o i r a s id a  xo l i r a  k o n l r o l l e r i n i  b e v o s i t a  p r o t s e s s o r d a  o ‘rna t i sh  
L a m d a  p r i n s ip i a i  y a n g i  t i / . im iy  sh in a  Q u i c k P a t b  In t e r co n n ec t  
t i / n m  s l i i na s idan  l b y d a k m i s h  m o ' I j a l l a n m o q d a  Q P I  sh ina s i  
l u k w  iia ( 1 tan i inn ) p m t s e s s o r l a r i d a  h a m  ishla t i l ish i  

ro j ; »!asht i r i hnoqda .
Q u i c k P a t h  A m i i t e c t u r e n i  t a sh k i l  q i l i sh  p r o t s c s s o r  v a  l a shq i  

\ n t i i a  ha n u l a  p m t s e s s o r  v a  k i r i t i s h - e i i i qa r i sh  k o n s e n t r a to r i  
o r a l a r i d a  m a ' l u m o t l a r n i n g  j u d a  t e z  a l m a s h i n i s h i n i  t a ' m i n l a s h  
i m k o u m i  be rad i .  A r x i t e k t u r a n i n g  a s o s iy  x u s u s i y a t i  -  b u  a n ' a n a v i y  
bo ' l i : ; . n  x o t i r a n i n g  y a g o n a  p u l i  o ’m i g a  ( u n g a  p r o t s e s s o r l a r  y a g o n a  
s h i n a  I S B  b o ' y i c h a  k i r a  o l a d i l a r )  m a s s b t a b l a n a d i g a n  b o i i m i v c h i  
\ o t i r a  ( s ca l a b l e  s h a r e d  m e m o r y )  k o n s e p s i y a s i n i n g  q o l l a n i l i s h i d i r .  
Y a n g i  a rx i t e k l u r a  d o i r a s i d a  b a r  b i r  ( ' P U  o ‘z i g a  a j r a t i l g a n  x o t i r a g a  
e ga  b o ' l a d i .  u n g a  C P U  b e v o s i t a  o ' z i n i n g  I K P s i  o r q a l i  m u r o j a a t  
q i l ad i  A g a r  p ro t s c s s o r g a  b o s h q a  C ' P U n i n g  a j r a t i l g a n  xo t i r a s i g a  
k i r i sh  z a r u r  b o ' l i b  qo l s a ,  p r o t s c s s o r  u b i l an  Q u i c k P a t b  I n t e r c o n n e c t  
k a n a l l a r i n in g  bir i  v o s i t a s i d a  b o g ' l a n i s h i  m u m k i n  ( I n t e l  b u u d a y  
k i r i sh  ko  p va q ln i  t a l ab  q i l m a y d i ,  c h u n k i  Q P I  m a ' l u m o t l a r n i n g  
i nda  kat t a  t e z l i kd a  u / a t i l i s h i n i  t a ' m i n l a y d i  d e b  v a ' d a  b e n n o q d a ) .  
A M I )  k o m p a n i y a s i m n g  p r o t s e s s o i  l ar i da  b i r  n e c h a  y i l d a n  ber i  
( l o i l a n i l i b  k e l a y o t g a n  1 l y p e r T r a n s p o r l  sh i na s i  k a b i  Q P I  « n u q t a m a -  
n u q t a »  (p o i n t - l o -p o i n l )  s x e m a s i  b o ‘y i c h a  k e tm a -k e t l i  
b o g ’ I a n i shd an  i b>da lani lac l i .

Q u i c k P a t b  A r c h i t e c t u r e  Intel  m a h s u l o t l a r i d a
ina s sh t ab l anac i i gan  b o i i m i v c h i  xo t i r a  k o n s e p s i y a s i n i n g  b i r i nch i  
rea l i / . a t s i va  q i l i n i sh i  e m a s .  B u n d a \  y o n d a s b u v  In t el  88 7 0



s e r i y a s i d a g i  c h i p s e t l a r  b a z a s i d a g i  s e n c r l a r d a  q o i l a n g a n  edi .  Ickin 
x o t i r a n i n g  i n t eg ra l l a sh g an  k o n t r o l l e r i d a n  b i r inch i  t na i l a  
f ' o y d a l a n i l m o q d a .

Int el  Q u i c k P a t h  / \ r c h i t e c t u r e n i n g  a so s i y  xa rak l c r i s t i ka l a r i

- Q u i c k P a l h  In t e r co n n ec t  k a n a l l a r i n i n g  um inu io r l i g i  s e k u n d i g a  
6 ,4  g i g a t r a n s z a k s i y a g a  y e t a d i ,  shu  s ababl i  u n i u i n i y  
o ' t k a / u v c h a n l i k  qob i l i ya t i  2 5 , 6  Glv's ( g i g a b a y l / s e k u n d )g a  
y e t i s h i  m u m k i n :

« QP1  k o ‘p  p ro t s e s s o r l i  t i z i m l a r  l unks iya  qi l i shi  u c h u n  / a r u r  
b o i g a n  x i z i n a t  i n f o r m a t s i y a s i n i n g  m iq do r i n i  ka m a y t i r a d i .  bn  
e sa .  m o s  r av i s hd a .  f oyd a l i  m a i u m o t l a i  u /a t i l i s l i i  t ez l ig ini  
o s h i r i s h  i m k o n i n i  be r a d i ;

• s i k l i k  o r t i q c h a  k o d  ( C R C )  n az o ra tn i  va  kana l  d a r a j a s i d a  
x a t o l i k  t o p i l g a n d a  q a y t a  uz a t i sh n i  r ea l i z a t s i ya  ( | i ladi .  bn  
u n u m d o r l i k k a  sez i t ar l i  d a r a j a d a  ta ' s i r  q i l m a g a n i  ho lda .  
m a ’ i u m o t l a r  bu tun l i g in i  t a ' m i n l a s h  im ko n in i  be rad i ;

• b a ' z i  u c h a s t k a l a r  b u z i l g a n  h o l d a  kana l l a t  r ek on f i gu r a l s i ya s i  
h i s o b i g a .  i s ho n ch l i l i kn i  t a ' m i n l a s h .  \  i / m a t  k o ' r s a t i s h g a  
t a y y o r  t ur i sb  v a  x i z m a t  k o ' r s a t i s h  qu l ay l i g in i  l a ' r n in l a s h n in g  
y u q o r i  d a r a j a l i  f u n k s iy a l a r i n i  r e a l i z a t s i ya  qi l i sh im kon iya i i .

D u n n i n g t o n  kod  be lg i s i  o s t i d a g i  b i r i nch i  olt i  y ad ro l i  p r o t s e s s o r  
y a d r o  m i k r o a r x i t e k t u r a s i n i n g  45  n m  ver s iyas iga  a s o s l a n g a n  va u 
P e n r y n  a v l o d i n i n g  ox i rg i  vak i l i  b o i i b  qo l s a  kerak.  D u n n i n g t o n  
k o ' p  p r o t s e s s o r l i  s e rv e r i a r  u c h u n  y e c h im  b o i i b .  Intel  X e o n  
p r o t s e s s o r l a r i  s i f a t i da  c l i iqa r i l ad i .

I J s h b u  a r x i t e k t u r a n i n g  a s o s iy  x a r a k t e r i s t i k a l a n :

• o l t i  y a d r o l i k ;

• 4 5  n m  t e x j a r a y on ;

• 1,9 m i l l i a r d  t r anzi s t or ;

- u c h i n c h i  da r a j a l i  KF.SII  16 M B .

P r o t s e s s o r  r a z r y a d l i l i g i
T a s h q i  s h i n a l a r  o rqa l i  p r o t s e s s o r g a  k i ruvch i  i n lb rm a t s i y a  

m a ' l u m o t l a r  va  k o m a n d a l a r  k i r a d i .  M a ’ lun io t l a r  ari  t 'mctik-



I i i amiq iy  q u r i l m a d a  k o m a n d a l a r g a  im iv o l i t )  i s h l o v d a n  o ' t a d i ,  n a t i j a  
t a s hq i  s h i n a g a  ch iqa r i l a d i .  P r o t s c s s o r n i n g  h a m m a  s x e m a l a n  
q a n c h a l i k  k o ' p  r a / r y a d l a r g a  e g a  b o ' l s a ,  u v a q t  b i r l i g i d a  s h u n c h a t i k  

k o ' p  i n f o r n i a t s i v a g a  i shlov bc r a d i ,  y a  ni  k o m p y u t c r  u n u m d o r l i g i  

he vo s i t a  p r o t s c s s o r  r a z r vad l i l i g ig a  b o g ' l i q .
I l iM  P t '  u c h u n  b i r i nch i  p r o t s c s s o r l a r  ( 8 0 8 6  \ a  8 0 2 8 6 )  o ' n  o l t i  

r a z r y a d h  edi .  I J ch in ch i  a \ ! o d d a n  ( 8 0 3 X 6  p r o t s c s s o r i t  bo s l i l a b  u l a r  
' 2  ra / . ryadl i  b o ' l d i  va  h o / i r g a c h a  u l a r  s h u  r a / r y a d l i .  I B M  I’C' u c h u n  
b i r i nch i  6 4  r a z r y a d l i  p r o t s c s s o r  i s l i lab  c h i q i t g a n ,  Ickin s o t u v g a  

c h i q m a g a n .

Protscssor d iaslotasi
!<a / . ryad! i l i kdan t ashqa r i  t ak t  c h a s t o t a n i n g  a h a m i y a t i  h a m  k a t t a  

( p r o t s c s s o r  u n g a  h i s o b l a n g a n  b o ' l a d i ) -  I a k t  ch a s t o t a  m c g a g e r s  
( M ( i s )  va  m g a u c r s  t ( iC i s ) l a rda  o ' l c h a n a d i .  B i r  m c g a g e r s  bu  b i r  

sL-kundda m i l l i o n  takt ,  b i r  g ig a g c r s  c s a  - m i l l i a r d  t ak td i r .  l i a r  b i r  
takUia p r o t s c s s o r  h i s o b l a sh  o p c r a t s i y a s i n m g  q a n d a y d i r  b o ' l a g i m  

ha j a r ad i ,  sh u  s abab l i  t ak t  c h a s t o t a  q a n c h a l i k  y u q o r i  b o ' l s a ,  
p r o t s c s s o r  k c l a \ o t g a n  m a ' l u m o t l a r n i  s l u m c h a l i k  t o /  i sh l aydi .

Protscssor ¡shilling tczligi dastur s ija tig a  qanday b o g 'la n g a n ?

I ' czroq i s h l a y d i g a n  p r o t s c s s o r  d a s t u r c h i l a r g a  d a s t u r  t u z i s h g a  
b o s h q a c h a r o q  y o n d a s h i s h  i m k o n i n i  b c r a d i .  M a s a l a n ,  k o m p v u t c r  
o ' \ m l a r i  k ab i  da s tu r l a rn i  k o ' r a y  I ik: d u s h m a n l a r  q a n d a y  
h a r a k a t l a n i s l m a n  b o ' I s a f s h u n d a y  h a r a k a t l a n a v c r i s h a d i ,  I c k i n  
p ro t s c s s o r d a  b o s h q a  i sh lar  b i l an ,  m a s a l a n ,  t o v u s h  va  g r a i i k a  b i l a n  
s h u u ' u l l a n i s h g a  k o ' p r o q  i m k o n i v a t  b o ' l a d i .  D u s h m a n l a r  
« h a q i q i y i o q »  b o ' l i s h a d i  v a  s i /  a v t o r n a t  s h o v q i n i d a n  t a s h q a r i  
v t i l ga n  u i l / a l a i  j a r a ng m i  c s h i t a s i z ,  k e l a j a k d a  c sa  h id l a rn i  a k s  
c t t i r i sh  u c h u n  q u r i l m a l a r  p a y d o  b o ' l g a n d a ,  p o r o x  h id i n i  h a m  

s c / a s i z .
I . o y i h a l a s h  j a r a y o n l a r i n i  a v t o m a t l a s h t i r i s h d a  q a n d a y  

i m k o n i y a t l a r  p a y d o  b o ' l i s h in i  k o ' /  o l d i n g i z g a  kc l t i r i b  k o ' r i n g .
2 0 0 3 -  yi l  b o s h i d a  p r o t s c s s o r l a r n i n g  t ak t l i  ch a s t o t a s i  2 , 2  CjCis 

( 2 2 0 0  M G s ) g a  yctdi .  1 1 sh b n  r a q a m n i  I B M  PC' u c h u n  b i r i n c h i
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p r o t s e s s o r l a r d a g i  4 . 7  M i i s  b i l a n  s o l i s h t i r i b  k o ' r i n g .  Z a m o n a v i y  
p r o t s e s s o r  o ' / i m n g  b o b o k a l o n i  b o ' l g a n  Intel  S 086  ( I B M  
l i r m a s i n i n g  b i r ï n c h i  p e r s o n a l  k o m p v u t e r i n i n g  p m t s c s s o r i ) ga  
n i s b a t a n  b i r  n e e l i a  vu / ,  m a r i a  t c / r o q  i s h l a \ d i .  D e va r l i  liai bu  oycia 
I B M  PC  k o m p v u l e r l a r i  i i e l uin  p r o t s e s s o r l a r n i n g  o i lasi  yang i  

n m d e l h r  b i l an  t o i i b  b o r i n o q d a .

P r o l s e s s o r  l){»‘ l i n r n a l a r i
P i o t s e s s o r  o n a l i k  p l a t a s i n in g  b o i i n m a s i g a  o ' r n a t i l a d i  ( onal ik  

p l a t a s i  h a q i d a  m a i i n n o l  ke v in  be r i l ad i ) .  Bi/ .  l a yy o r  \ i g i i g . i n  

k o n i p y u t e r m  s o t i b  « l a y o t g a n i m i / d a .  b i / n i  p r o t s e s s o r  qanclay 
b o i i n m a  b i l an  n n a l i k  p l a l a s i g a  b i r i k t i r i l uan i  tp / . i q l i r rnaydi .  l . ekm 

k e y in c b a l i k  b i /  p r o l s e s s o r m  a lm as l i t i r ad iga n  b o ' l s a k ,  b o ' l m m n l a r  

h a q i d a i - i  t u s h u n e h a l a r g a  e g a  b o ' l i s h t m i /  ke r ak .

PC ¡ A  k o r p u s i
PC.A l i p ida g i  k r r p u s  p . V  r a s m )  ox i rg i  p a v i l a r g a c h a  e n g  kcvp 

t a r q a lg a n  k o r p u s  ed i .  U 80-  \ i l l a r d a n  bos l i l ab  2 8 6  p ro t s e s s o r l a n d a  

fo \  da l an i l d i  v a  b u g u n g i  k u n d a  h a m  p ro t s c s so r  larda 
q o l l a n i h n o q d a .  M i k r o s x e m a  k o rp us in in g  pa s t k i  q i s m i d a  pan j ar a  
k o ' r i n i s h i d a  j o y l a s h g a n  sl i t i r lar  rnassivi  bo r .  PC.A ko rp us i  /11 
( / e r o  In se r t i on  F o r c e  - o ' r n u l i s h  k uch i  n o l )  l i p idagi  u>aga 
o ' r n a l i l a d i .  /11 u y a s i  d i i p n i  o ' r n a t i s h  va  a j r a t i b  ol i sh 

p ro t s e d u ra s in i  o s o n l a s h t i r i s b  u c l m n  r i e ha g ga  ega .

5 . r a s t n .  S o c k e t  P C i , \ - l 7 S



P ro L se s so r l a r nm g  k o ' p c h i l i g i d a  P C iA n in g  boshc | a  k o ' r i n i s h i  - 
SPC i A  ( S t a g g e r e d  Pin G r i d  A r r a y  sh t i r l a r  m a s s i v i  r c s h v o t k a s i  
s h a x m a t s i m o n )  is l i lal i ladi .  u l a r d a  c h i p n i n g  p a s tk i  t a r a f i d a g i  s h t i r l a r  
s t a n d a r l  q a t o r l a r  \ a  u s t u n l a r  b o ' y i c h a  e m a s ,  ha lk i  s h a x m a t s i m o n  
t a r t i h d a  j o y l a s h g a n .  Bn s h t i r l a r n i  b i r -b i r i g a  y a q i n r o q  j o y l a s h t i r i s h  
\ a  s l m  m i k r o s x e m a  e g a l l a y d i g a n  n i a y d o n m  k i e h i k l a s h t i r i s h  u c h m i  

q i l i n g an .

S K C  va S K P  kurptislari
A n i a l d a  P en t i u m  II d a n  o k l i n g i  h a m m a  p r o t s e s s o r l a m i n g  

k o r p u s l a r i  «l iar  b i r  c h i p g a  — o ' / i n i n g  u y a s i »  p r i n s i p i d a  t o y i h a l a n a r  

edi .  P e n t i u m  l l / l l l  p r o t s e s s o r i n i n g  k o rp u s in i  l o y i h a l a s h d a  bu 
\  i n u l a s h u v d a n  v o t. k e c h i s h g a  t o ' g ' r i  k e ld i ;  bu  m i k r o s x e m a n i n g  
k o r p u s i  S in g l e  L dg e  C a r t r i d g e  ( S I X '  b i r  Jarafl i  k o n t a k t l i  k o r p u s )  
t i p ig a  k i r ad i .  P ro l s e s s o r  \ a  i k k i n c h i  da r a j a l i  k e s h - x o t i r a n i n g  bi r  
n e e h a  n i i k r o s x e m a la r i  k i c l u k  p i a l a d a  ( S I M M  x o t i r a s i g a  j u d a  
o ' \ s h a y d i .  faqat  o ' l c h a m l a r i  b i r o /  k a t t a r o q )  o ' r n a t i l a d i ;  b u  p l a t a  
m e t a l l  va  p l a s l m a s s a d a n  t a y y o r l a n g a n  ka r t r i j ga  p e e h a t l a n g a n .  
K a r t r i j  S lo t  1 d e b  n o m l a n a d i g a n  t i / . im i \  p l a t a n i n g  b o ' l i n m a s i g a  
o ' r n a t i l a d i .  u a d a p t e r  p l a t as i  b o ' l i n m a s i g a  j u da  o ' x s h a y d i .

5.-1- r a s m .  P e n t i u m  II p r o t s c s s o r l a r i n i n g  S l o l  I b o ' l i n m a s i

S i n g l e  l i d g e  P ro t s e s s o r  (SF .P  b i l la  p ro i s c s s o r l i  k o r p u s )  
k o r p u s i  SMC' k o r p u s in in g  a n e h a  a r / . o n r oq  b o ' l g a n  t u r i d i r .  S L P  
k o n m s i d a  y u q o r i d a g i  p l a s l m a s s a l i  q o p q o q  m a v j u d  e m a s  h a n u l a  
i k k i n c h i  d a r a j a l i  k e s h - x o t i r a  o ' r n a t i l m a s l i g i  n n i m k t n  ( v o k i  k i c h i k  
h a j i n l i ü g i  o ' r n a t i l a d i ) .  S K P  k o r p u s i  S lo t  1 b o ' l i n m a s i g a  ( 5 . 4 -  r a s m )



o ' m a t i l a d i .  O d a t d a  S L P  k o r p u s i g a  q i m m a t  b o ' l m a g a n  
p r o t s e s s o r l a r ,  n i a s a l a n  C e l e r o n ,  o ' r n a t i l a d i .

S l o t  1 - bu  t i / i m i >  p l a t a  b o ' l i n m a s i  bo ' l i b ,  u 2-42 ta ko n l a k t g a  
e g a .  S lo t  I b o M i n m a s i n m g  o ' l e h a t n l a r i  5 .4-  r a s t nda  k o ‘rs a t i l gan.  
Ic l i i da  p r o t s e s s o r  b o ' l g a n  S I . С  yo k i  S L P  ko rp us i  S lo t  I ga 
o ' r n a t i l a d i  va  m a x s u s  s k o b a  b i l a n  m u a y y a n  h o l a t da  qo t i r i l ad i .  
B a ' / a n  p r o t s e s s o r n i n g  so v i t i s b  t t / i m i  r nahkan i l a sh  q u r i l m a s i g a  ega  

b o ' l a d i .

Socke l 1Ч;Л-370
19 90 -  y  it y a n v a r i d a n  In t e l  P 6  s i nf idagi  p ro t s c s s o r l a r  uc l i un  

\ a n g i  u y a n i  a n o n s l a d i .  U  S o c k e t  Р П А -Ч 7 0  no m in i  o ld i  va PCiA 
( P i n  G r i d  A r r a y )  i j r o s id a  C e l e r o n  va Pe n t i um  II p ro t s e s so r l a r i  
u c l i u n  fo yd a l a n i l d i .  B u  y a n g i  i s l i l a n m a  A M I )  t l r m a s in i n g  S u p e r  7 

t i va s in i  y a r a t i s h i g a  Int el  f i r m a s i n i n g  j a v o b i  bo ' ld i .
C e l e r o n  v a  P e n t i u m  II p ro t s e s s o r l . i r i u in g  l i am m as i  bosl i i dan  

S L C C  y o k i  S L P P  k o r p u s l a r i d a  e h i q a r i l a r  edi .  Bu p r o t s e s s o r l a m i n g  
( i k k i n e h i  d a r a j a d a g i  k e s b - x o t i r a l a r s i z  yok i  u n i n g  k i c h i k  h a jm l i h g i  
b i l a n )  « y e n g i l »  v e r s i y a l a r i  i s h l a b  ch iq i l g an d an  ke y in  bu 

k o r p u s l a r d a n  fo y d a l a n i s h  / . a rur a t i  qo ln i ad i .

7Л V u ya la ri
I ' o y d a l a n u v c h i  l a r da  p r o t s e s s o r  l a m i n g  h i sob l a sh  i i nkon iya t l a r i n i  

o s b i r i s h  i s tagi  t u g a m a s  e k a m  i s h l a b  c h i q a r u vc h i l a r g a  p r o t s e s s o r m  
o ' r n a t i s h  p ro t s e d u r a s i  n n i m k i t i  q a d a r  s o d d a r o q  b o ' l i sh in i  
t a  m i n l a s h  h a q i d a  o l\ l a s h g a  t o ' g ' n  ke ladi .  l . ek in  Intel  S o c k e t  i 
u y a s i n i  sp e t s i f i k a t s i y a s in i  i s h l a b  ch iq q a n d a n  key in  shu  na rs a  
m a ’ lu m  boMdik i ,  p r o t s e s s o r n i  S o c k e t  I s t an da r t l a sh t i r i l ga n  uyas iga  
o ' r n a t i s h  u c h u n  45  k g  k u c h  t a l a b  q i l i na r  ekan .  B un dax  ka t t a  kuch  
a j r a t i b  o l i s h d a  y o k i  q a y t a  o ' r n a t i s h d a  m i k r o s x e m a  yok i  u v a g a  / a r a r  
y e t k a / i s h i  m u m k i n .  B u n i  c ’ t i b o r g a  ol ib ,  t i / . imiy p l a t a l a r n i  i sh lab  
c h i q u v c h i l a r n i n g  b a ’z i l a r i  I I I '  ( L o w  In se r t i on  l o r c e  
o 4r n a t i s h n i n g  k i e b i k  k u c h i )  u y a s i d a n  j o yd a l ana  b o s h l a n d i ,  bu 
u y a g a  169 kon t ak t l i  m i k r o s x e m a m  o ' r n a t i sh  uclu in 27  kg kuch  
t a l a b  q i l i n a r  ed i .  l . e k i n  2 7  k g  k u c h  h a m  t i / i m i y  p l a i a g a  / a r a r



v e t k a / i s h i  n u u n k i n ,  b l i ndan  t a shqa r i ,  t n i k r o s x e m a n i  b u n d a y  l urdag i  
uv a d a n  a j r a t i b  o l i s h  u c h u n  m a x s u s  i n s t r u m e n t  t a l a b  q i l i nad i  
l ' o v d a l a n u v c h i  t n a r k a / i y  p r o t s e s so rn i  o s o n l i k  b i l a n  a l i na sh t i r a  
o l i sh i  u c h u n  u y a n i n g  b o s h q a  t ur in i  i sh lab  c h i q i s h  z a r u r  edi .

M a x s u s  uy a  ZW  ( / o r o  In se r t i on  F o r c e  -- o T n a t i s h  ku ch i  no l)  
s h u n d a y  u y a  b o i d i .  Uui  t i z im iv  p l a t a l a r da  S o c k e t  1 uyas i  o ‘rn ida  
( ]o ' l l a \  bosh l a d i .  I l o / i r g i  pa y td a  deyar l i  h a m m a  i s h l a b  c h i q u \ c h i l a r  
/11 t i p idag i  m a d a n  Ib y d a l a n m o q d a l a r .  B u  h o l d a  p ro t s e s so r  
a 'm a s h t i r i l g a n d a  / a r a r  v e t k a / i s h  i m k o m y a t i  m i n i m u n i i g a  kc iadi .  
p r o l s c s s o r n i  i>"ru i l islula e s a  m m i m a n  ku c l i  i s h l a t i l ma y d i .  /11 
uv a l a r i n in g  k o ' p i d a  r i c h a g  bor .  S i /  r i c ha g n i  k o ' t a r a s i / ,  p ro l s c s so rn i  
uv ag a  l u s h i r a s i / .  s o ' n g r a  r i c hag n i  t u s h i r a s i / .  Bundav  
ko i i s t r uk s i vad a  p ro l s c s s o rn i  a lm as h t i r i sh  j u d a  o s o n  ish.

L ( i A  k o r p u s i
l . ( iA  (L a n d  Cirid A r r a v )  ( i pidagi  k o r p u s  P t i A  k o r p us ig a  

' ' • \ s l i a \ d i .  l ek in  p i o t s e s s o r d a  o y o q l a r  o ' r n i g a  k on t a k l  si i i lar t  

jo-, l a^hgan.
'■( hoc j l a i  " e s a  en d i  bevos i t a  p r o t s e s s o r  b o i i n m a s i d a  

j ov i a shgan .  B u n d a \  \ a n g i  p r o t s e s s o rn i  o ' r n a t i s h  j a r a y o n i  na f aqa l  
s e / i l a r l i  d a r a j a d a  o son l a s lu l i .  ba lki  k o n l a k t  o y o q l a r i n i n g  b e x o s d a n  
s in ish i  uu q t a y i  na ,Mi n i an  x a v l ’s i / r o q  va  k o n t a k t n i n g  s i la t i  nuq t ay i  
n a / a n d a i i  i s h o n c h l i r o q  bo ' l i l i .

( i a p  s l u m d ak i .  L ( i A  b o ‘ l i n m a s id a g i  « o y o q l a r »  m a x s u s  
koi i smiks iva .üa  ega ,  u na l a q a l  p ro t s e s s o r  b i l a n  i s h o n c h l i  kon t ak tn i  
l a 'm i i i l avd i .  ba lk i  ( b y d a l a n u v c h i  t o m o n i d a n  y o ' l  q o \ \ i l g a n  q o ' p o l  
h a r a k a t  na t i j a s i da  b e x o s d a n  bu / i l i sh  i m k o n i y a t i n i  harn  a m a l d a  
b a r t a r a f  q i l ad i .  K o n t a k t l a r  b u z i l i b  q o l i s h i n i n g  o ld i n i  o l i sh  uc h u n  
p ro t s c s so rn i  o ' r n a l i s h g a  m o ' I j a l l a n g a n  o n a l i k  p l a t a s i d a g i  b o ' b n m a  
h i m o \ a l o \ c h i  p l a s l i k h  q o p q o q  bi l an  b e r k i t i l g a n .  Bll q o p q o q  
be v os i t a  p ro t s e s s o r  o ' r n a t i l i s h i d a n  o ld i n  y e c h i l i s h i  l oz i m  (o l d in d an  
q o p q o q n i  y e c h i s h  t av s iya  e t i lm ay d i .  c h u n k i  b e x o s d a n  k on t a k t l a r g a  

/ a r a r  \  e t k a / i s h  m u m k i i i )  ( 5 . 5-  r a sm ).
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S o c k e t  I 

S o c k e t  A M 2

B a ' / i  In t e l  C e l e r o n  p r o t s e s s o r l a r i  u c l i un

I n t e l  P e n t i u m  IV v a  b a ' / i  I n t e l  C e l e r o n  p r o t s e s s o r l a r i  

!' i i c h u n

I n t e l  P e n t i u m  l \  . P e u t  m m  I) .  ( ’e l e r c ' n ,  ( o i e  2 I >uo.

C o t e  2  Q i u u l  p r o t s e s s o r l a r i  u c l n m

I n t e l  C o r e  i7 p r o t s e s s o r l a r i  i i c b u n

A M D  A t h l o n  p r o t s e s s o r l a r i  u c lu in

A M D  S e m p r o n  p r o t s e s s o r l a r i  u e h u n

A M D  p r o t s e s s o n  u c l n m  l . Ci A v a r i a n t i

A M D  A t h l o n .  S e m p r o n  i kk i  v a d r o l i  pix>t>essv>rlar

u c l i u n

A M D  P h e n o m  k o ' p  y a d r o l i  p r o l s c s s o r b i r  u c l i u n

k o ' r g a n n m i / t . l c k .  k o r p o r a t s n a l a r  o ' / l a r m i m »  prot ses ' . or l ar i  
ue h u n  b o ' l i n m a l a r n i  j uda  t e /  a l m a s h l i r i b  lunn l i .  Bu a y m q s a .  Iniel  

C e l e r o n  p r o t s e s s o r l a r i  ucl iun n o x us h d i r .  Bu p ro t s e s so r l a r ,  bir



t o m o n d a n .  b o s h l a n g ' i c h  d a r a j a g a  k i r a d i  va  o ' r g a i m v c h i l a r  u c h u n  

m o ' l j a l l a n g a n .  i kk m c h i  t o m o n d a n ,  i s l i l ab  c h i q a r u v c h i  u l a r g a  a t tg i  
b i r  y a r i i n  yi l  m o b a y n i d a  b o ' l i n m a n i n g  h a r  xil  uc h  t u r i n i  t a y y o r l a d i .  
I h i n d a y  s ha r o i t d a  ciidi  b o s h l o v c h i  i s t i q bo l i n i  h i s o b g a  o l g a n  h o l d a  
t o ‘ ii‘ ri t a n k n  qi l i shi  q iy in  v a  p r o t s e s s o r n i  a l m a s h l i r g a n d a  u n g a  
y a n g i  o n a l i k  p la t as in i  l iam s o t i b  o l i s h g a  t o ‘g ‘ri ke l ad i .

5 6 -  n w n .  S o c k e t  L G A 7 7 5  u c h u n  In t e l  p r o t s c s s o r i

5 . 7 -  r ; i sm.  S o c k e l  M 2  u c h u n  A M D  p i o t s e s s o r i

Chastotaniiif» ichl:i kuehaytin sh  koeiTitsiventi
P r o t s e s s o r  k ns l a l i  i c h i d a  s i g n a l l a r  j u d a  k a t t a  c h a s l o t a d a  

a l o q a d a  b o ' l a  ol i i iaydi .  S l u m i n g  u c h u n  k o m p y u t e r n i n g  o n a i i k  

p la t a s i  b i r  cha s lo t ada ,  p r o t s e s s o r  e s a  b o s h q a ,  a n c l i a  y u q o r i ,  
c h a s t o l a d a  i shlaydi .  R u g u n g i  k u n d a  o n a ü k  p l a t a s i n i n g  t i p ik  
c h a s l o t a l a r i  66 ,  100 va 133 M G s .  l ’sh b u  c h a s t o t a n i  p r o l s e s s o r  

o n a l i k  p l a t a s i d a n  oladi  v a  « t a y a n e h  c l i a s t o t a»  s i f a t i d a  f o y d a l a n a d i ,  
o ' / . i n i n g  i ch ida  csa u bir c h a s t o t a n i  m n ' l u m  k o e l l l t s i y e n t g a  

k o ' p a y t i r a d i  va ichki  c l ia s t o t a  ho s i l  b o ' l a d i .  M a s a l a n ,  C e l e r o n  1800  
p r o t s c s s o r i  100 M G s  c h a s l o t a d a  i s h l a s h g a  h i s o b l a n g a n  o na l i k  
p l a t a s i  b i l an  i sh l a shga m o ' l j a l l a n g a n  va  18 ga  t e n g  c h a s t o t a n i n g  
i chki  k o ' p a s l i r i s h  k o c f l i l s i y e n t i g a  e g a ;  C e l e r o n  2 1 0 0  e s a ,  m o s

«S1



r a v i s h d a .  21 g a  t e n g  e h a s t o t a n i n g  ichki  k o ' p a y t i r i s h  

k oe t ' i n s i y e i i t i ga  ega .

IVolse.ssorninj' kesh-xo(Íras¡
P r o t s e s s o r  i sh la sh  u c h u n  o V  m a ' l u m o t l a r i n i  o p e r a t i v  x o t i r a da n  

o l a d i .  B u n d a  m i k r o s x e m a  i e h i d a  s i gna l l a r  j uda  ka t t a  e l i a s t o t ada  
( h i r  n e e h a  y u /  M G s )  i s h l a y d i ,  o pc r a l i v  xo t i r aga  m u r o j a a t l a r n m g  
h a n i m a s i  e.sa h i r  neelu i  m a r t a  k a m  e l i a s t o t ada  s o d i r  b o ' l a d i .  
C h a s t o t a n i n g  iehki  k o ’p a y t i r i s h  koc t l i t s i yen l i  c janeha l i k  \ u q o r i  
b o ' l s a ,  p ro t s e s s o r  t a s h q a r i d a  s aq l an av o t g an  i n a ' h i i n o t l a i g i .  
q a r a g a n d a .  o ‘/ . i ning i e h i d a  s a q l a n a y o tg a n  m a  l u m c t l a r  b i lan 

s h u n c h a l i k  s a m a r a l i r o q  i sh l ayd i .
O i l a t d a  p ro t s e s s o r  o ' / i n i n g  iehida  d e \ a r l i  h e e h  ua r s an i  

s a q l a m a y d i .  U n d a  m a ' l u n i o t l a r g a  islilov be r i l ad ig an  \ a c h e \ k a l a r  
( b u  « i s h e h i »  \ a c h e y k a l a r  r e g i s t r l a r  d eh  at;il ;ul’ ) j i u l a  k a m .  S h u n in g  
u c h u n  p r o t s e s s o r  i shin i  t e / . l a t i sh  u ch u n  auel i a  o ld i n  ( l - a \  lodchm 
b o s h l a b )  k e s h l a sh  t e x n o l o g i y a s i  l a k l i i  q i l mg an .  K e s h  bu  Inder  
v a / . i t a s i n i  b a j a r u v c h i  x o t i r a  y a c h e y k a l a r i n i n g  n i s b a i a n  kat t a  
b o ' h n a g a n  t o ' p l a m i d i r .  I I n u i m i y  xo t i r ad an  b i r o r  na rs a  
o ' q i l a y o t g a n d a  yok i  u n g a  y o / i l a y o t g a n d a  m a ' l u m o t l a r n i n g  d u s v i m  

k e s h - x o t i r a g a  harn  k i r i t i l ad i .  A g a r  slm m a ' l u m o t l a r n m g  oV.i y; .na 
/ . a ru r  b o i i b  qo l s a ,  u l a r n i  u / . o q d a n  chaq i r i b  ol i sh / a m r  b o ' l i n a \ d i  

u l a r n i  b u f e r d a n  o l i sh  a n e h a  t e / r o q  bo ' lad i .
K e s h - x o t i r a d a n  f o y d a l a n i s h  k o m p y u t c r  t i / u n i  u n u m d o r l i g i n i  

s e / i l a r l i  o s h i r i s h  i m k o n i n i  be rd i .  48 6 -p r o t s e s so r l a r  u c h u n  ke sh l a sh  
t e x n o l o g i y a s i  b i r i n ch i  m a r t a  q o ' l l a n i l g a n d a .  k e s h - x o t i i a  ona l i k  
p l a t a s i d a  p r o t s e s s o rg a  m u m k i n  q a d a r  \ a q m r o q  j o y l a s h a r  ed i :  h u n d a  
s i g ' i m i  ka t t a  b o ' l m a s a  h a m .  I ck in  un u m do r l i g i  b o ' y i c h a  e n g  « t e / »  

m i k r o s x e m a l a r d a n  t b v d a l a n i l a r  cdi .
B u g u n g i  k u n d a  k e s h - x o t i r a  « p i r a mi da l i »  o ' r n a t i l a d i .  l e / i i g i  

b o ‘y i c h a  e n g  t e / k o r ,  I ck i n  b a j m i  bo ' y i c h a  e n g  k i e h i k  b i r i nch i  
d a r a j a l i  k e s h - x o t i r a  p r o t s e s s o r  kr i s ta l i  t a rk ib i ga  k i r adi .  U la r  
p r o t s e s s o r  r cg i s t r l ar i  t a y y o r l a n a d i g a n  t e x n o l o g i \ u  b o ' y i c h a  

t a y y o r l a n a d i ,  n.at i jada u j u d a  q im in a t ,  lekin j u d a  t e / . kor  v;i e n g  
a s o s i y s i  i sho nch l i  b o ' l i b  q o l d i .  U m n g  o ' l eh an i i  a t i gi  b i r  n e e h a  o ‘n



R h  bi l an  o ' l c h a n a d i ,  l ek in  u l c z  i s h l o v  b e r i s h d a  j u d a  k a n n  

a h a m i y a i g a  ega .
Ikk inch i  d a r a j a  kc sh - x o t i r a s i  p r o t s e s s o r n i n g  o\slua k r i s t a l l i n i ng  

o ' / i d a  j o v l a sh i s h i  i m u n k i n  (bu  h o l d a  u p r o t s e s s o r i  y a d r o s i  
c ' i a s i o t a s id a  i sh l ayd i ) .  O d a t d a  i kk i nc h i  d a r a j a  k c s h - x o t i r a  h a j m i  

\  u / ! a b  K b  da  { 1 : 8 / 2 5 6 / 5 1 2  K b  va h .k . )  o ’ l c h a n a d i .
I .ng  ka t t a .  l ek i n  e n g  s e k in  k e s h - x o l i r a  -  b u  u c h in c h i  d a r a j a  

ke sh id i r .  I lgar i  o n a l i k  p l a t a s i d a  j o y l a s h a r  v a  u n i n g  c h a s t o t a s i d a  
i l d a i  edi .  l ek i n  p r o t s c s s o r l a r n i n g  o x i r g i  a rx i t e k t u r l a r i d a  
p r o l s c s i o r n i n g  k i i s t a l i g a  k i r i t i l m o q d a  v a  p r o t s c s s o r  t ak t  

i h a s tu i a s iga  y a q i n  b o l g u n  e l m s l o l a l a r d a  i sh layd i .  I J n in g  
o ' l c h a n i l a r i  10 -2 0  v a  tm da n  k o ' p  M b  g a  y e t i s h i  m u m k i n .

B i r i neh i  \ 'a i k k i n c h i  d a r a j a  k c s h - x o t i r a  o ’ l c h am i  p r o t s c s s o r  
na rx ig a  j u d a  ka t t a  t a ' s i r  q i l ad i .  B ir  n u x l e l l i  v a  b m l g a n  i shch i  
cha s lo t a l i  p r o t s e s s o r l a r  kc sh - x o t i r a  h a j m i  b i l an  f a r q l an i sh i  

m u m k i n .

S a v o l l a r  v a  l o p s h i r i q l a r
1 I - d lM n in g  a s o s iy  t e xn ik av iv  p a r a m c t r l a r i g a  n i m a l a r  k u a d i ?
2 h i  IM n i n g  a p p a r a t  v os i l a l a r i  h a q i d a  a v t i b  b e r i n g
.1. P r o t s e s s o r n i n g  t e x n i k a v i y  x a r a k t c r i s t i k a i a r i n i  h i s o b g a  o l g a n  

h o ld a  un in g  o p t i m a l  m o d e l i n i  tanking .
-1. Intel  p r o t s e s s o r l a r i n i  tahl i l  q i l ing .
5. P ro t s c s s o r  c h a s t o t a s i  o r t i s h i n i n g  t i / i m  s u i n m a r  

u n u m d o r l i g i g a  t a ’ si r ini  tahl i l  q i h n g .
6. P r o t s c s s o r  i sh l a sh i  va c h a s t o t a n i  i chk i  k o ' p a y t i r i s h  

p r i n s ip l a r i n i  b a v o n  q i l i ng .
7 P ro t s c s s o r ,  k c s h - x o t i r a  va o p e ra t i v  x o t i r a l a r n i n g  i sh lash  

p r i n s ip im  \ a  o ' z a r o  a lo q a s in i  ba y o n  q i l i n g .
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6.1.  X o t i r a d a  s; icj l ovc l i i  q u r i l n u i  ( X Q )
X o t i r a  n u n t i / . i i n i n i n g  xa r a k t e r i s t i k a l a r i  va  s t r uk tur as i  h a m  

B U M  u n u m d o r l i g i g a  ka t t a  t a ' s i r  q i l ad i :  u l a r  x o t i r a da  s aq l ov e lu  

q u r i l m a l a r  m a j m u i d a  real i / .a t s i ya  q i l inad i .
X Q l a r i n i n g  a s o s i y  pa r a m c t r l a r i ga  s i g ' i m ,  t e / k o r l i k  va 

i n lb r i na t s i y an i  s a q l a s l i n i n g  so l i s h t i r m a  na rx i  k i r ad i .
,V() s ig ' iw i  -  X Q d a  saq l an i sh i  im im k in  b o ' l g a n  m a i u m o l l a r n i n g  

m a k s im a !  m i q d o r i  (bi t ,  b ay t  va  li.k. l a rda  l i bda l anad i ) .
A'C> iezkor/ig i  i n l b r i na t s i yan i  yo/ . i sh v a  o ' q i s h g a  s ar f lanad igan  

\ a q t n i  t av s i l l ayd i .  X Q  t c / k o r l i g i n i  ba l i o l ash u ch u n  i n lbr imi ls i yam 
y o / i s h  va  cT q i s h  ¡ a r ayon la r i n ing  tur l i  vaq! n i sbal l ar idan 
Ibyda l an i l ad i .  M a s a l n n .  l anl ash  vaqt i  (hmi -  X Q g a  m a  lunioilari i i  
o ' q i s h u a  s o ' r o v  k c l g a n i d a n  to X Q  ch iq uv eh i  sh in a l a r i da  informai .siya 
p ay d o  b o i g u n i c h a  k c t a d ig an  vaqt;  sikl  vaqt i  — X Q g a  ikki ketma-  

ket m u r o j a a t l a r  o r a s i d a g i  e n g  q i sqa  vaqt
In form aisiyani saqlasfuiing solishtirma narxi  b i r  bi r l ik  

i n l b r i na t s i ya n i  s a q l a s h  narxi .  u kap i t a l  va eks p l ua t a t s i o n  

xa r a j a l l a rn i  h i s o b g a  o lad i .
Z a m o n a v i y  k o m p y u t e r l a r d a  u ch  a s o s iy  t urdag i  X Q l a i i  

t b v d a l a n i l m o q d a :
• R O M  ( R e a d  Onl> M e m o r y ) .  D o i n i i v  xo t i ra  qu r i lm as i  

( I ) X Q ) ,  u n i a ’ l um o l l a rn i  yo / i s l i  o p e r a t s i ya s i n i  ba j a r i sh ga  

q o d i r  e m a s .
• D R A M  ( D y n a m i c  R a n d o m  A c c e s s  M e m o i y ) .  I \ l i y o r i \  

t a n l a s h  t a r t i b l i  d i n a m i k  xo t i r a  q u r i lm as i .

• S R A M  ( S t a t i c  R A M ) .  S t a t i k  o p e ra t i v  xo t i r a .
X o t i r a d a  s a q l a s d i g a n  e l e m e n t  l a  r

( X l i ) l a r n i n g  i s h l a s h  p r i n s i p i  b o ’ y i c h a  X Q la r i  

varirno'fkazgich/i, qo  ‘zg 'almas va qo 'zg 'a luvch i  XL  magnitli, oplik 
va  b o s h q a l a r .  Ho / . i r g i  pa y td a  O ' O X Q  v a  O X Q I a r  iiclnin a so s an  
y a r i m o ' t k a z g i c h l i  X Q l a r id a n .  T X Q I a r  u c h u n  q o ‘z g ‘a luvch i  XHli



m a u n  H li XQIa r ida i i  I b y d a l a n i l n io q d a .
X O g a  m u  r o j a  a l  q i I ¡ n a y  o  t li a  n o  p e r a  t s i y  a  I a  r 

l a r k i b i  h o ' v i c h a  in fonna is iya larn i  vozib ohsh  va o 'q i s h  
nukonivali^a  <’,i,'c/ X{), m forrna ts ivaw  Jaquí a ‘(¡lydi^an  A ( J l a r  

t a r q l an ad i .  D o n n i y  XOl a r i  ikki  t u r g a  a j r a t i l a d i .
d a s l u r l a n a d i g a n :  u l a r d a  i n l b r m a l M v a n i  i aq a t  bit  m a r i a  y o / i s h  

nu imki iK
(.[avia d a s l u r l a n a d ig a n :  u l a r d a  k i c h i k  t c / ! i k t l a  b o ' l s a  l nini  

l i i l o rm a t s iv an i  b i r  necha  m a r i a  q a y l a  vo / . i sh  m u m k i n
I n l o  r m  a I s i y a g a  k i i i s h n i l a  s h k i 1 q ¡ I i s  h 

h o ' y i c l i a  ¡\fivoriv ( lo 'x 'r id a n - lo 'g 'r i )  va ketma-ket k irad igan  
,\(). inf<>nnatsi\ani Jaqa! o 'q iyd t^a n  AÇMar f a rq l an ad i .  U t i y o r i y  
k i r i l a d m a n  X Q I a r d a  | < ) 'O X l > .  O X Q  va  m a g n i l  d i s k l a r i d n  
t o ' p l o v c h i l a r  ( Ml )  1) |  i n l o r n i a t s i y a n i  q i d i r i s h  vaq t i  i n l b n n a t s i y a  
jov l a s h i s h i ga  b o g ' i i q  c m a s  y o k i  j u d a  ka n i  b o g ' i i q  h o ' l a d i .  K c t m a -  
kol k a i l ad i gan  XQIa r i  u c h u n  i n l b r m a l s i y a m  q id i r i s h  v a q t i  
i n lb n ua t s i y  a m n g  t a s h u v e h i d a  j o y l a s h i s h i  h i l an  a n i ( | l a n a d i ,  
m a s a l a n ,  m a g n i t  Icn t as ida  t o ' p l o v c h i l a r d a  ( M l  I ). \ Q  ga  m u r o j a a t  
q t l u m a n d a  b a r a s a r i g a  i k k i l a n g a n  r a / r y a d l a r n i n g  m a  I uni  m i q d o r i  

o ' q i l a d i :  bu  ianlah o/is/r ken^!iy,i d e b  a t a l ad i .
I n f o i 'm  a t s i \  a  li i i o  y I a  s II 1 1 r i s h v a  q i d i r i s h 

u s u l i  b o ' y  i c h a X O n i  a d r c s / i  | X Q d a  s aq l ana y  o t g a n  
i n f b rm a t s i y a m r i g  ha r  b i r  b i r l i g i g a  ( b a y l  y o k i  s o ' / )  q a n d a y d i r  k o d  
m o s  kc l ad i :  hu  ko d  \ o t i r a d a  i n f b r m a t s i v a  j oy  lashis i i i ni  a n iq  ( b i r  
m a n o d a )  a n i q l a \ d i j  \ a  a d i 'c s . s i z  ( b l i n d a  i n f o n u a l s i y a  ad tCM 
b o A i c h a  c m a s .  balki  h o s h q a  b e l g i l a n  b o ' y i c h a  q id i r i l a d i  )ga 

b o ' l i n a d i .
\ d r c s s i /  X(.)lari o r a s i da  u l a n i i i i g  uc l i  tnr i  k c n g  t a r qa lga n :
!} s i ck  ( s ïck l i  x o l i r a ). u n d a  i n l b n n a l s h a  x o t i r a n i n g  b i r  

o ' Ic I i onl i  z o n a s i d a g i  h i t l a g in a  y a e h c y k a s i  ( s t ck  c h n ’qq i s i )  o r q a l i  
v o / i l a d i  va  o ' q i l a d i .  S o ' /  y o / i l i b  y o k i  o ' q i l i b  bo r i l g an i  s a n  s i c k  
i chk i au i  b o r  na r s a  snr i l i b  borar l i  S u - k d a  i n l b r m a l s i y a m  o ' q i s h :  
«o.uri’j  voziliiau so 'z  h irm cln  h o ‘lib o  'qiladi» q o i d a s i g a  
b o ' v s u n a d i .  Hu min i -  v a  i n i k r o - l J I M l a r d a  u / i l i s l i t a rg a  i s h l o v  
b e n s h d a  p r o l s c s s o r  ho la t in i  ¿ s l a b  q o l i s h  u c h u n  s t e k d a n  L o n g



f o y d a l a n i s h  i m k o n i n i  b c r a d i :
2 )  т а ц а / i n l i  \ o t i r a  hu  ha rn  b i r  o ' l c ho v  h xo t i r a ;  u n d a  vo /u v  

d o i m  bo sh l an g * i c h  v a c h e y k a d a  vo / i l a d i ,  o ' q i s h  e sa  ox i rm  
t o ' l d i r i l ü a n  \ a c h c \ k a d a n  b o s h l a n a d i .  U n d a  o ' q i s h d a :  « b in m li i  
yozilv.iw so  -  hirinchi о 'qihtilh> p r i ns ip i  a m a l g a  o sh a d i ;

3) a s so t s i a t i v  x o t i r a ;  u n d a  i n t b rm a l s i ya n i  q i d m s h  x o l n a n i n g  
h a m m a  v a c h c v k a l a r i d a  u n d a  b o r  na r s a  ( as so l s i a t i v  b e l g i )  b o ' y i c h a  
b a r a v a r i g a  a m a l g a  o s h a d i .  B u  b a ' / i  ho l l a rda  m a ‘ lum o l ! a r n i  q id i r i sh  

v a  ulai ' ga  i sh iov  b c r i s h n i  s e / i l a r l i  t c / l a sh t i r ad i .

К О М  t i p i d a g i  v o l i r n
R O M  ( R e a d  O n lv  M e m o r y )  voki  1П У ( \ 0 < r )  ( н р о ч ш а п , -  

ш п о м и п а м щ е е  \ c i p o i i c гко xo t i r a  q u r i l m a s m i  o ' q i s h )  l ip idagi  
\ o t i r a d a  m a ' h i i n o i l a r n i  l aq a t  s aq l a s h  m u m k i n .  u l a r n i  o ' / g a i l i r i b  
b o ' l m a u i i .  Л \ м а п  s h u n i n g  u c h u n  b u n d a y  x o l i r a d a n  taqai 
т а ' l u m o t l a rn i  o ' q i s l i  u c h u n  l o^ da l an i sh  u u im k i i i .  R O M  vaii;t 
e n e r n i v a u n  bogMiq b o ' l m a g a n  xo t i ra  de b  l i am a t a l ad i .  eh u n k i  unga 
\oz i ls>an i s ia l gan  m a ' l u m o t l a r  t a ' m m o t  o ' c h i r i l u a n d a  hau) 
s aq l i i nad i .  S hu  >ababl i  R O M g a  pe r so na l  k o n t p > u l e m i  ishy-i 
U i sh i r uvc h i  k o i n a n d a ,  y a ’ni t i / i m n i  > u k l a v d i g a n  d a s i u r i \  ta minoi  

j o y l a sh ad i .
B I O S  ( B a s i c  l n pu t - (  ) u tpu t  S ys t em  Ы н о и а я  с и с т е м а  г.ио ui- 

н и к о д а  • k u i l i s h - c h i q a n s h n i n g  ba / av i>  M/imi)nini*,  a so s iv  kodi  

t i / i m i v  p l a t ad ag i  R O M  m i k m s x e m a s i d a  j o y l a s h a d i .  lekin 
a d a p t e r l a r  p l a l a l a n d a  h a m  o ’x s h a s h  i i u k i o s \ e m a l a r  m a v j u d .  I larda 
k i r i t i s h - e h iq a r i sh  b a / a v i y  t i / i m i n i n g  > o r d i m e h i  т г к к Ы и Н а п  '-a 
d r a w e r l a r  s a q l a n a d i ;  d r a y v e r l a r  m u a y v a n  plat i i lai’ nc lun i .  avn iq sa  
b o s h l a m i ’ ich \ u k l a s h n m g  da s t l a b k i  h o s q i c h id a  l ao l la -d i l i nhsh i  
l o / i m  b o ' l g a n  p l a t a l a r ,  n i a s a t a n ,  v id e o a d a p t e r  u c h u n .  ay n iq s a  /a rur .

D R A M  t ip i r i a g i  x o f i r a
I ) i n a m i k  o p e r a t i v  x o t i r a  ( l )> n am i c  K A M  - D R A M ) \ o k i  (> ^  

( O X Q )  ( o u e p a  i H n i i o - i i i i i o M H i i i U o m c c  \ c  i po i i e r  tu» o pe ra t i v - x o t i r a  
q u r i lm a . ' i )  / a n i o n a v i v  pe r s o n a l  k o m p v i i l c r b r  ope ra t i v  xot i ra  
l i / i m l a r i n i n< i  k o ' p c i i i h g i d a  q o ’I I anikkh.  B u  t urda j j i  \o i i i  an ing  
a sos iv  at'/allit.M s h u n d a k i ,  u n i n g  uya la r i  j u d a  / i c h  j o )  l a s hgan .  ya  ni



ka t t a  b o i m a g a n  m i k r o s x e m a g a  k o ' p  b i t l a rn i  j o y l a s h t i r i s h .  d e m a k .  
u l a r n i i m  a s o s id a  ka t t a  h a j m l i  xo t i r an i  q u r i s h  m u i n k i n .  D R A M  
m i k r o s x e m a s i d a  xo i i r a  u y a l a r i  - bu  i n a y d a  k o n d e n s a t o r l a r  b o ' l i b ,  
u l a r  / a r v a d l a r n i  u s h l a b  l u r a d i .  Hi t l a r  a y n a n  s l u i n d a y  ( za ry ad  
m a v j u d l i g i  \ o k i  m a v j n d  e m a s l i g i  h i l an )  k o d l a n a d i .  B u  t urdag i  
xo i i r a  m u a m m o l a r i  l i n in g  d i n a m i k l i g i d a n  k e l i b  c h i q a d i .  y a ' n i  u 
d o i m  r e g e n e i a t s i y a  b o '  1 ih  tu r i sh i  ke r a k ,  a k s  bolcla  xo i i ra  
k o n d e n s a t o r l a r i d a g i  c l c k t r  / a r y a d l a r i  « o q i b  k e t a d i »  v a  m a ’ lum o t l a r  

v o ’q o l i b  ketadi .
O p e r a t i v  xo t i r a  q u n l m a l a r i  ba ' / . an  i x l i y o r iy  k i r i sh l i  xoi i ra  

q u r i lm a s i  h a m  dev i l ad i .  B u  s l iuni  b i l d i r ad i k i .  o p e r a t i v  xo t i r ad a  
■ aq l ana \o i g a n  m a ' l u m ' - t l a r g a  n u i r o j a a t  q i l i sh  u l a r m n g  Joylasl i i s l i  

t . i r t ib iga  b o g ' l i q  em u s .  K o m p y u l c r  xo t i r a s i  b a q i d a  g a p  ke lg a nd a .  
o d a t d a  o p e ra t i v  xo t i r an i ,  h i r i n ch i  n a v b a t d a  l a o l  d a s t u r l a r  va 
i n a ' l u m o l l a r  s aq  l añad  i gan x o t i r a  r n i k r o s x e m a l a r i  y o k i  m o d u l lar 
n a / a r d a  t u t i l adi .  I .ekin b a ' / a n  xo i i r a  a t a m a s i  d i s k  va  magn i t  
t a s m a s i d a  t o ' p l o v e l m i  k a b i  la ' .bqi  x o t i r a  q u r i l n i a l a r i g a  ham  
t aa l iuq l i  bo ' l a i l i  Bi r  nec l i a  y i l  d a v o r n i d a  R A M  ( R a n d o m  A c c e s s  
M e m o r y )  t u s h im eh as i  o d d i y  a b b r e v i a t u r a d a n  d i n a m i k  opera t i v  
\ o t i r a  ( D v n a m i e  R.AM D R A M )  r n i k r o s x e m a l a r i  y a r a t a d i g a n  va 
la s lu r l a rn i  ba j a r i sh  u c h u n  p r o t s e s s o r  t o y d a l a n a d i g a n  x o t i r a n m g  

a s o s iv  ishcli i  m a v d o n i n i  b i l d in iv e l i i  a t a m a g a  a y l a n d i .  D R A M  
i n i k r o s x e m a l a r i n i n g  ( y a ' n i  o p e r a t i \  x o t i r a n i n g )  x o s s a l a r i d a n  hiri 
m a ' l u n i o t l a r n i  d i n a m i k  s a q l a s hd i r .  h u n d a ,  b i r i n c h i d a n .  
in f o r m a t s ' v a n  i o p e r a t i v  x o l i r a g a  q a y t a - q a y l a  y o z i s h  m u in k in .  
i k k i n c h id a n .  l axmina i i  l i ar  b i r  15 m s  d a  d o i m i v  r av i s h da  
m a ’ lum o t l a rn i  y a n g i l a h  t u r i s h  ( a m a l d a  q a y t a d a n  y o / i s h )  z a ru r a l i  

m av j u d .
h u n d a n  t as lu |a r i  s t a t i k  o p e r a t i v  xo t i r a  (S t a t i c  R A M  -  S R A M )  

m a \ j u d .  u m a i u m o t l a r  d o i t n i y  r a v i sh d a  y a n g i l a n i b  t u r i s h n i  ta l ab 
q i l m a y d i .  S h u m  q a y d  e t i s h  l o z i m k i ,  m a ' l u m o t l a r  o p e r a t i v  xo t i r ad a  
l aqa t  t a ’n n n o t  u l a ng an  h o l d a g i n a  s a q l a n a d i .  O p e r a t i v  xo t i r a  
a t a m a s i  n J a q a t  m i k r o s x e m a n i  ( u l a r  t i z i m d a  x o i i r a  qu r i lm a l a r i n i  
!ashk>! qii. ' idi). h a lk i  m a n t i q i y  a k s  e t t i r i sh  va  j o y l a s h i s h  kabi  
l u s hu i i e ha l a r n i  h a m  o ' /  i e l i i ga  o lad i .  M a n h q i y  a k s  e t t i r i sh  - bu



x o t i r a  a d r e s l a r i n i  m i k r o s x e m a l a r d a  a m a k l a  o ' r n a t i l g a n  k o ' r i m s h d a  
t a q d i m  c t i s l u l i r .  J o y l a sh i s h  - bu  i nu a y> a n  t urdag i  i n l o rm a t s i y a  
( m a ‘ l u m o t l a r  v a  k o m a n d a ) m  l i / i m  xo t i r a s i n in g  m u a y y a n  ad re s l a r i  
b o ' v  l ab  j o y  lasli tiri .slid ir.

D a s t u r  b a j a r i l a y o t g a n d a  u m n g  m a ' l u m o t l a r i  ope r a t i v  xo t i r ad a  
s a q l a n a d i .  O p e r a t i v  xo t i r a  ( K A M )  m i k r o s x e m a l a r i  h a ' / a n  
c n e r g i y a g a  b o g ' l i q  xo t i r a  d ey i l a d i .  c h u n k i  xo t i r ad a  s a q l a n a y o tg a n  
m a l u i n o t l a r ,  a g a r  u l a r  o l d i n d a n  d i s k d a  yoki  t a shq i  x o t i r a n i n g  
b o s h q a  q u r i l n i a s i d a  s a q l a n n t a g a n  hoMsa,  k o m p \ u t c r  o V h i r i l g a n d a n  
k c v in  y o ' q o l i b  ke t ad i .  B u n i n g  o ld in i  o l i sh  m a q s a d i d a .  b a ' / i  
i l ov a l a r  a v t o m a t i k  r av i s lu la  m a ' l u m o t l a r n i n g  / a x i r a  n us xa l a r i n i  

q i l i b  b o r ad i .
1 i z i m d a g i  o p e ra t i v  xo t i r a  b u  m i k r o s x e m a l a r  ma j im t i  yok i  

m i k r o s x e m a l a r d a n  t a r k i b  t o p g a n  m o d u l l a r d i r ,  u l a r  o d a t d a  t i / i n i i \  
p l a l a g a  u l a n a d i .  Bu m i k r o s x e m a l a r  va m o d u l l a r  turl i  
x a r a k t e r i s t i k a l a r g a  eg a  b o i i s h i  m u m k i n .  1 1 lar  t o ' g ' r i  
l u n k s i y a l a n i s h i  ue luin  o ' z i  o ' r n a t i l a d i g a n  t i / i m g a  m o s ( b i r g a  i s h l a \  

o l a d i g a n )  boMish i  ke r ak .
D R A M  q u r i l m a l a r i d a  b i t t a  b i t n i  saql as l i  u ch u n  I'aqat bi t la 

t r a n z i s t o r  v a  b i r  j u i t  k o n d e n s a t o r l a r d a n  l oyda l an i l a d i .  s hu  s abab l i  
x o t i r a n i n g  b o s h q a  t u rd ag i  m i k ro s . x em a l a r i g a  q a r a g a n d a  u l a r n m g  
s i g ' i m i  a n c h a  ka t t ad i r .  l l o z i r g i  p a y t d a  s i g ' i m i  512  M b a y t  va u n d an  
k a t t a r o q  h o ' l g a n  d i n a m i k  o p e ra t i v  x o t i r a n i n g  m i k r o s x e m a l a r i  
m a v j u d .  B u  s h u n i  b i l d i r ad ik i .  h u n d a v  m i k r o s x e m a l a r  2 5 6  m l n  da n  

k o ' p r o q  t r a n z i s t o r g a  ega.

Kesh-xotira - S R A M
B o s h q a  x o t i r a l a rd a n  t u b d a n  l a r q l a n a d i g a n  xo t i r a  m a v j u d  bu 

s t a t i k  o p e r a t i v  xo t i r a  (St a t ic  R A M  S R A M )  \ o k i  kc sh -Mti i rad i r .  
U m n g  b i m d a y  n o m l a n i s h i n i n g  b o i s i  s l i undak i .  d i n a m i k  opera t iv  
x o t i r a  ( D R A M ) d a n  f a tq l i  r av i s l u l a  umia g i  nar s a l a rn i  s a q l a sh  uc h u n  
d a v r i y  r e g e n e r a t s i y a  t a l ab  q i l i n m a y d i .  I ek in  bu u m n g  \ a g o n a  
a f za l l i g i  e m a s .  D i n a m i k  o p e r a t i v  x o t i r a g a  n i sb a t an  S R A M  a n c h a  
t e /  i s h l a y d i ,  u z a m o n a v i v  p r o t s e s s o r l a i  i s h l ay d i gan  c h a s t o t a d a  
i s h l a v  o l a d i .



0.2.  O p e r a l i v  xo t i r j i  l evdior l igi
O p e r a t i v  xot i r . i  t c / \ o r l i g i  n a n o s e k u n d  ( s e k u n d n i n g  m i l i i a r d d a n  

bi r  h o i a g i ) l a r a : i  o i e h a n a d i .  T c z k o r l i k  o n a l i k  p la t a  i s h l a y d i g a n  
c h a s l o t a  hi Ian m u v w l q l a s h g a n  b o i i s h i  k c r a k .

K D i l A i Y I

Bu d i n a m i k  op e r n t i v  x o l i r a  D R A M n i n g  s h u n d a v  lur ik i .  l i n i n g  
: - h l ash i  xo l i r a  s l i i nas i  b i l an  s m x r o n l a s h a d i .  S D R A M  ( S y n c h r o n o u s  
D R A M )  i n f o rm a t s i y a n i  t e z k o r  s i n x r o n l a s h g a n  i n t e r l e y s d a n  

foycLi lniuivc hi v i u p r i  i c z k o r h  p a k c t l a r d a  uza t adi .  S D R A M  
as in .xror  D R A M  i s h l a g a n d a  / a r u r  b o i g a n  ku t i sh  s i k l l a r i n i n g  
k o ' p i d a n  I b y d a l a n m a s l i k k a  im k o n  b c i a d i ,  c h u n k i  b u n d a y  t u r d a g i  
x n i n a  i s h l a v d i g a n  s i g na l l a r  t i / i m í y  p i a l a  g e n e r a t o r i n i n g  t akt i  h i l a n  

s i n\ ron l a ->hgan .

1)1)11 S H R A M
D D R  ( D o u b l e  Da t a  R a t e  ; iBomia>i  CKopocr i .  n e pe ; i a *m  

;uimii»ix/nii* ' I un io t  larn i u z a l t s h n i n g  i k k i l a n g a n  t ez l ig i )
S D K . \ M i : i n g  v a n a d a  t a k o m i l l a s h g a n  s t anda r t i d i r .  u n d a n  
l o v . i a i a n i k a n d a  m a ' h i m o t l a r n i  u z a t i s h  tc / . l i gi  ikki  m a r t a  o r t ad i .  B u  
l.iki c h a s t o t a s i n i n g  i kk i l an i sh i  h i s o b i g a  c m a s .  balki  b i r  s i k l d a  
n ia  l u ino t i a rn i  ikki  ma r t a :  b i r i n ch i  m a r t a  s i kl  b o sh id a .  i k k i n c h i  
in a rt a e a  s i kl  o x i r i d a  uz a t i s h  h i s o b i g a  e r i sh i l ad i .  U za t i s h  t e z l i g i  
a ) n a n  s l u m u m  h i s o b ig a  ikki  m a r t a  o s h a d i  ( h u n d a  o ' s h a  c h a s t o l a l a r  
\ a  s i . i x ro n l a s h t i r u v e h i  s i g n a l l a r n i n g  o ' / . i d a n  foyd a l a n i l a d i ) .

O p e r a d v  x o t i r a  t e zko r l i g in i  o i c h a y d i g a n  ikki  t i z im :  hi r i  - 
S I M M  m o d u l l a r ,  i kk inch i s i  D I M M  m o d u l l a r i  u c h u n  m a v j u d .  
S I M M  m o d u l l a r i  u c h u n  xo t i r a  m i k r o s x c m a l a r i  60 ,  70 .  8 0  

n a n o s e k u n d  k i r i sh  va q t i ga  c ga :  bu  v a q t  q a n c h a  k i c h i k  b o i s a ,  
s h u n c h a  y a x s h i  ( va  q i m m a t r o q ) .  B u  p a r a m e t r  n i a i u m o t l a r n i  
y o / i s h / o ' q i s h g a  m i k r o s x e m a g a  m u r o j a a t  u c h u n  q a n c h a  v a q t  
/ a r u r l i g in i  b i l d i r ad i .  O n a l i k  p l a t a s i  a s o s i y  sh i n a s in i n g  c h a s t o t a s i  
q a n c h a  y u q o r i  b o i s a ,  x o t i r ag a  k i r i sh  v a q t i  s h u n c h a l i k  k a m  b o l i s h i  
kc r ak .  A g a r  o n a l i k  p la t as i  6 6  M G s  c h a s t o t a d a  i sh lasa .  x o t i r a g a  
k i r ish  N0 n s  vaqt t za  eg a  b o i i s h i  l o z i m .  100  M G s  c h a s t o t a d a



i s h l ay d i ga n  o n a l i k  p l a l a l a r i  uc tn in vu r i sh v aq t i  6 0 - 7 0  u s  b o i i s h i  
/ .arur.  60  n s  li x o t i r a  m i k r o s x e m a l a r i n i n g  b a ' z i  c k / e m p i v a i  lari 
ha t t ok i  133 M G s  c h a s t o t a l i  on a l i k  p l at alar i  b i l an  i sh lay

D I M M  m o d u l l a r i  t i ch u n  b o s h q a c h a  t e z k o r l i k n i  o i c h a s h  t i / i m i 
q a b u l  q i l i ng an .  U l a r  h a m  n a n o s e k u n d l a r d a  o ' l c h a n a d i .  l ek in  u la rda  
l l z i ka v i y  m a ’n o  b o s h q a c h a .  Xa rak l c r l i  q i y m a t i a r  6 ,  7, 8. 10. I I  ns. 
U larn i  ona l i k  p l a t a s i  a s o s i y  sh tna s i  ch a s l o l a s i g a  l e sk a r i  ka i t a l i k  d eb  
q a r a s h  ke r ak .  M a s a l a n ,  a g a r  cha s to t a  100 M G s  b o i s a ,  o p e r a t e  
x o t i r a  t e zko r l i g i  10 n s  g a c h a  b o i i s h i  lo/ . im. A g a r  c ha s t o t a  66  M G s  
b o i s a ,  12 n s  li x o t i r a  t o ‘g ‘ ri ke l ad i  va 133 M G s  c h a s t o t a  uc hu n  
t c / k o r l i k  6  yo k i  7 n s  b o i i s h i  lo/ . im.

S I M M  v a  DIIVIM m o d u l l a r i
O p c ra l i v  t i / i m i y  x o l i r a l a r  da s t i ab  a l o h i d a  m i k r u s x e m a l a r  

k o ' r i n i s h i d a  o ‘r n a t i l a r  cd i .  u la r  o ' / i n i n g  k o n s t r u k s i \ a s i  t nl ayl i  
ch iq i sh l a r i  ikki  q a t o r l i  j o > l a s h g a n  (Du a i  I n l i ne  P a c k a g e  U iP )  
m i k r o s x e m a l a r  n o m i n i  o ldi .

X a m o n a v i y  t i / . i m l a r d a  ch iq i sh l a r i  hir  q a t o r d a  j o y l a s h g a n  x t i n a  
m o d u l l a r i  (S i n g l e  I n l i n e  M e m o r y  M o d u l e  -- S I M M )  va  ch iq i sh l a r i  
ikki  q a to r d a  j o y l a s h g a n  x o t i r a  m od u l l a r i  ( D u a i  In l i ne  M e m o r y  
M o d u l e  -  D I M M ) d a n  fo \ d a l a n i l a d i .

M as a l a n ,  S I M M  m o d u l l a r i n i n g  liar \ i l  x o s s n l a r g a  eg a  b o i g a n  
m o d u l l a r i n i n g  i k k i t a  a s o s i y  tur i :  3 0  kon t ak t l i  ( 8  bit  p l y us  j u l t l i k m  
n a / o r a t  q i l i sh  u c h u n  I q o ' s h i m c h a  bi t )  va 72 k on t a k t l i  ( 32  bit  pl.Mii- 
j u l t l i kn i  n a z o r a t  q i l i s h  u ch u n  4 q o ' s h i m c h a  b i t )  m av ju d .  
S I M M n i n g  3 0  k o n t a k t l i  m o d u l i n i n g  o i e h a m l a r i  k i ch ik  xot i ra 
m i k r o s x e m a l a r i  c s a  p l a t a n i n g  b ir  t a r a lk l a  yok i  i kka l a  tarai  ida 

j o y l a s h i s h i  m u i n k i n .
D a s t i a b  x o t i r a n i n g  s a k k i z  r a / r y ad l i  S IV IM  m o d u l l a r i  pa yd o  

b o i d i .  U l a r  k a t t a  b o i m a g a n  p cc h a l l a n g a n  p i a t a c h a l a r  b o ' h b ,  
x o t i r a  m i k r o s x e m a l a r i  u l a r g a  ka v sh a r l a n a r  va  on a l i k  p i a t as idag i  
m a x s u s  b o i i n m a l a r g a  vc r t i ka l  o ' r n a t i l a r  cd i .  I J l a r  xot i ras i  32  
r az ryad l i  t a shki l  q i l i n g a n  S l M M - m o d u l l a r i  b i l an  a l m ash t i r i k l i .  4 8 b  
k o m p y u t e r l a r  u c h u n  ( t o ' r t t a  30  k on t a k t l i n in g  o ' r n i g a )  b u n da y  
m o d u l n i n g  b i t t as i  y c t a r l i  cdi ,  m a i u i n o t l a r  sh i na s i  64  r az r s ad l i



I'd l'.’.aii « l ’cntiumlar*» u c l u m  c s a  S I M M - m o d n l l a r  s o n i  a l b a t t a  |iiti 
bt>‘ 1 ishi kc r ak  bo ' k l i .

I l o / i r g i  pav td a  S I M M  m o d u l l a r d a n  l o y d a l a n i i m a y d i .  \ o t i r a  
n i i k r o s x e m a l a r i i r  i s h l a b  ci i iq  a r i sh  t e x n o l o g i y a s i  
m i k r .K ' I c k î r on ik an i n g  e n g  t e /  r i v o j l a n a y o t g a n  s o h a l a r i d a n  b ir id i r .  
Y a q i n  pa y t l a rg a c h a  x o t i r a  p r o t s e s s o r d a n  a n c h a  s c k i n  i s l i lar  cdi .  
u n g a  n i i im ia a t  qil isl i  u c l u m  ku l i sh  s i k l l a r i  v a  m a x s u s  b u f c r  
sx c m a l a r i  k c s h - x o l i r a l a r d a n  i o y d a l a n i l a r  cdi .  X o t i r a n i n g  S I M M  
m o d u ü a r i  p ro t s e s so r  b i l an  s i n x r o n  i s h l av d ig an  D I M M  m o d u l l a r g a  

ah n a s h l i r i l d i  <6. i -ra.sm).

U. I - rusi'J. ( ) p e r ; i t i \  \ o t i r ; i  m o d u l i ; »  i

D I M M  mod i i l l a rn i  j u l t  o ' m a t i s h  shar t  e m a s .  u l a r n i  t o q  o ' m a t s a  
h a m  b o l a d i .  l ' n i \ c r s a i  o n a l i k  p l a t a l a r i  h a m  D I M M  m o d u l l a r i n i  \ a  
h a m  S I M M  m od u l l a r i n i  o ' r n a t i s h  b o ' l m i n a l a i i g a  c g a .  Icki i ;  u l arni  
a r a l a s h l i r i b  o ' n i a h b  b o ’ h n a y d i .  Y a ' n i  o p e r a t i v  x o t i r a n i ng  
m i k r o s x e m a l a r i  m u a y y a n  b i r  t u r ga  t a a l l uq l i  b o ' l i s h i  k c r a k ,  bu  
t a s d iq  - z a m o n a \  iy m o d u l l a r g a  h a m  t aa l l uq l id i r .

K o m p s u t c r n i n g  i s h o n c h l i  ish lash i m u a v v a n  m o d u l i a r n i n g  
\>>ssalar iga b o g ' l i q  b o ' l i s h i  m m n k i n .  M u a y y a n  i s h l ab  
c h i q a n i v c h i n i n g  b ir  x i l  m o d u l l a r i d a n  ( i lo j i  b o ' l s a  b i t la  
p a r l i v a s i d a n )  fo>dalanLsh e n g  v a x s h i  v a r i a n t  h i s o b l a n a d i .
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6 . 2 -  r a s m .  O p e r ; i u v  \ o i u ; i m  f imksiy; i l ; i s i i t i r i : . h  p i i u s i p k i r i

I l o / i r g i  p a y l d a  D I M M  m o d u l l a r i n i i i g  l o ' r t  turi m a v j u d .  D I M M  
xo t i r a  m o d u l l a r i  o d a t d a  S D R A M .  D D R  S D R A M .  D D R  II S D R A M  
\ o k i  D D R  III S D R A M  s t an d a r l  m i k r o s x e m a l a r i d a n  l u / i i a d i  va bir- 
b i r i d a n  I l / i k  x a r ak t e r i s t i k a l a r i  b i l a n  t a rql anad i .  D I M M  s t anda r l  
m o d u l i  168 ta  ch iq i s h .  h a r  b i r  t a r a f d a n  b i t l adan  r ad i u s l i  p a /  \ a  
k o n t a k t  j o y i d a  i kk i t a  p a / g a  c g a .  D D R  D I M M  m o d u l l a r i .  o7 .  
n a v b a t i d a .  184 ta ch iq i sh g a .  h a r  b i r  t a r afdan  i kk i t ada n  p a / g a  \ a  
k o n t a k t  j o y i d a  a t i gi  hi t ta  p a / g a  c g a .  D D R  II D I M M  m o d u l l a r i  2 4 0  
ta c h i q i s h g a  сца .  D I M M  m o d u l l a n  m a  l u in o l l a n  t r ak t i n in g  
к с fi gl igi ( r a v o n l i k  n a / o r a t i s i / )  64  r a / r y a d g a  yoki  ( r av on l i k  n a / o i a t i



\w!,i  x a to l a rn i  k o r r e k s i y a  cjilish kod i  k S S n i  q u v v a l l a s h  b i l a n )  72  

r a / . ryadga  l o n g  b o i i s h i  i n u m k in .
S D R A M  m o d u l l a r i  d a s t l a b k i  l a n l o v i  1 b i t g a  a s o s l a n g a n .  h u n d a  

c l ï ek t i s  c h a s l o t a  100 MCis  ga long,  d a s t l a b k i  l an lo v i  2 b i t g a  
a s o s l a n g a n  D D R  I S D R A M  u c h u n  e f f e k t i v  c h a s l o t a  100 MCis ga ,  
i n a ' h i m o t l a r n i  n / n t i s h  c h a s l o l a s i  c s a  2 0 0  MC is  ga ,  da s t l a b k i  l a n l o v i  
4 b im a  a s o s l a n g a n  D D R  II S D R A M  u c h u n  c s a  c f t c k t i v  c h a s l o t a  
200  M< is ga ,  m a i u m o t l a r n i  u / a t i s h  c h a s t o t a s i  4 0 0  MCis  g a  i cng.

D I M M  p l a t a s i n i n g  h a r  b i r  l a r a tu l a  s i g n a l n i n g  haï '  \ i l  ch ic] ishlar i  
j o v l a sh gan .  A y n a n  s l i un ing  u c h u n  u l a r  c h iq i s l i l a r i  ikki  q a t o r d a  
j o \ l a s h g a n  x o t i r a  m o d u l l a r i  t lcb a t a l a d i .  B u  i n o d u l l a r  S I M M  
n n u lu l l a r i g a  q a r a g a n d a  de>a i  h 25  m i n g a  u / . u n r o q ,  lekin o ' / i n i n g  
xos sa l a r i  t u l ay l i  a n c h a  k o ‘p ch i q i s h l a r g a  c g a .

I j u l i  b a ' / i  m o d e l l a r  mi>c ' hda  D I M M - m o d u l l a r i n i  D D R -  

nioi lu l la r i  b i l an  s o l i s h t i r a m i / .

l i i r  k u n a l l i I k k i  k : i n u i l i

X i l t i l i l  ( Il r i ( ï i a s t o t n
: x i t i r ; i  u c h u n  
( j‘ t k ; m i v c h : i n l i k

\ ( i( i ra  uchun  
o ‘ l k a / u \ i l i a ; i i i l >  

qo h iN va t i

D D R 2 6 6  ( P C 7 1 0 Ü ) 1 W  M Ü s  D D R 2 1 0 0  M b / s 4 2 0 0  M b ' s

D l ) R 3 3 3  ( r e - 2 7 0 0 ) 16 6  M C i s  D D R 2 7 0 0  M b / s ! 5 4 0 0  M l v s

D D R 4 0 0  ( P 0 2 0 0 ) 1 2(H) M G s  D D R ■?:oo M b / s 6 4 0 0  M b ' s

[ ) I ) R 2  4 0 0  

( P C ' 2  " 2 0 0 )
; 2 0 0  M C i s  D D R Î 2 0 0  M b ' s 6 4 0 0  M b ' s

D D R 2  5.V>

( P C 2  43(jO)
2of)  M Ü s  D D R 4 2 6 6  . Mb / s 8 5  ’  1 M b s

D D R 2  6 0 7  

( P C ' 2  5 “.DO)
M b ' s 1 0 6 Í . 6  M b / s

D D R 2  8 0 0  

( P C 2  6 4 0 0 )
' 4 0 0  M CÏ s  D D R 6 4 0 0  M b / s 1 2 8 0 0  M b / s



iaM S £ * & i ä ä  I f i 8 - J l . i l ’
D D R 2 D I M M  2 4 0  p in  D D R  D IM M  184 pm

i s t

D D K  s l o t i :  1 8 4  j i i i i .  C . 5 V

S
D D R 2  s loU :  2 4 0  p i n .  1 .8 V

S O P  k o r p u s i r o v k a s i d a  D D K  

S D R A M  c l i i p i

U G A  k o r p u s i r o v k a s i d a  D D K 2  

S D R A M  c h i p i

6 J -  r a s n i .  D D R  v a  D D R I I  o p e r a t i v  x o t i r a  m o d u l l a r i

K ichik  Jiujnili xo tira li kom pyuter nim a uchun sekinroq 

ishlaydi?
R o l a j a k  k o m p y u t e r  k o n f ig u ra t s i y a s in i  t a n l a s h d a  o d a m  d o i m  

o p e ra t i v  x o t i r a d a  t e j a b  qo lg i s i  ke l ad i .  H a q i q a t a n ,  a g a r  16 Mbayt l i  
k o m p v u t e r  h a m  i s h l a s a ,  n i m a  u c h u n  64 M b a \ t l i s i n i  sol ih ol i sh 

kerak ' . ’
l . ek in  k o ' p c h i l i k  b u n d a  k o m p v u l e r  o ‘n m a r o t a b a  s ek i n roq  

i sh l a sh in i  b i lmaycl i .  B u n d a  o p e ra t i v  xo t i r a  y e l i s h m as l i g i  lufavl i  
l i am in a  t i / . im la r  s e k i n  i sh l ayd i  va  s a r f l a n g a n  pul  a t igi  10 i o i / g a  

i sh laydi .
N i m a  u c h u n  o p e r a t i \  xotira.si  kicl i ik h a jm l i  b o ' l g a n  k o m p y u t e r  

s ek in  i s h l ay d i ?  G a p  s h u n d a k i .  z a m o n a v i \  d a s t u r l a r  uc h u n  h a m  16 
M b a v t  v a  h a m  64  M h a y t  k a m l i k  q i l ad i .  A i n a l d a  i n t ens iv  i s h l aganda  
k o m p y u t e r i ' a  v u / . l ab  m e g a b a y t  x o t i r a  z a ru r .  A g a r  k o m p y u t e r  uni 
t o p a  o l m a s a .  u j o y l a s h t i r a  o l m a g a n  h a m m a  o r l i q c h a  na r s an i  u hik i r  
chskdag i  v a q t i n c h a  s a q l a n a d i g a n  j o y  hir <>z saq'uVHniigan/ m / g a  
j o ’nat ad i .  Yozi . sh v a  o ' q i s h  p o r s iy a l ab  bo ' lac l i .  Ope ra t i v  xot i ra  
p l a t a s i  ßzikitviv opera tiv  xotira  d ey i l ad i .  Ope ra t i v  xot i r an i  h a m m a
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b o s h q a e h a  t a shki l  q i l i n i sh i  virtual operativ xo t ira  b o i a d i .  
H / i k a v i y  v a  v i r t ua l  xo l i r a l a r  s u m m a s i  to 7 iq operativ  xolira&w.

B i k i r  d i sk  m e x a n i k  q u r i l m a d i r .  I! o p e r a t i v  x o t i r a g a  n i s b a t a n  
o ' n l a b  i na r t a  s e k i n r oq  i sh l a vd i .  O p e r a t i v  xo t i r a  q a n e h a l i k  k a m  
b o i s a .  d i sk  hi Ian s l um c l i a l i k  t e /  a l m a s h i n u v  b o ' l a d i  va bu 
a l m a s h i n u v n i n g  liar hir p<irsi>asi  sh i i n eh a l i k  k a m  b o i a d i .  O p e r a t i v  
xo t i r a  m i n i m a l  ( 1 6  M b a v t )  b o i g a n d a  a l m a s h i n u v  a m a l d a  u / l u k s i /  
b o i i b  t u r ad i .  K o m p v u t e r  b i k i r  d i skn i  « c h o ' q i l a s l i »  bi  Ian 
s l u i g ' u l l a n a d i .  S e k u n d l a r d a  b a j a r i l a d i g a n  o p e r a t s i y a l a r  m i n u t l a r g a  
e h o ' / i l a d i .  B u n d a  ope ra t iv  x o t i r a n i n g  b i r o /  k a t l a l a s h t i r i l i s h i  h a m  
p ida  ka i t a  s a m a r a  bcradi .

A g a r  k o m p y u t e r  W i n d o w s  o p e r a t s i o n  l i / i m i d a  i s h l a s a ,  u n i n g  
ope r a t i v  xo t i ra s i  16 M b a v t d a n  24  M b a y t g a e h a  b i r o /  
k a t l a l a s b t i n l i s h i  u n in g  u m i m d o r l i g i n i  b i r  n e e h a  i n a r t a  o s l i i r ad i .  
W i n d o w s  98  da n  o p e r a t i v  xo t i ra s i  16 M b a v t  b o i g a n  
k o m p v l i t e r l a r d a  I b u l a l a n m a n g .  Y o k i  xo t i r an i  b i r o /  o s h i r i n g  yok i  
W i n d o w s  95 op e ra t s i o n  t i / i m i g a  q a v t i n g ;  bu  t i / i i n  b i r o /  n o q u l a v  
b o i s a  h a m .  lekin N M b a v t  va  u n d a n  ka t t a  \ o t i r a  lu i jml i  
k o m p v u l e r i a r d a  ishlavdi .

O p e ra t i v  xo t i r an in g  t a v s iv a  q i l i n a d i g a n  ha j i n in i  a n i q l a s h n i n g  
odd iv  q o i d a s i  bor .  H as l l ab  o ' / i n g i /  ue lnin  qa n d a v  o p e r a t s i o n  t i / . im 
va q a n d a v  d a s tu r l a r  ( q a y s i  \ i l i  eh iq a r i l g a n i  m a ' n o s i d a )  b i l an  
i sh l a sh ing i / . n i  hal  q i l ing .  i a n l a b  o lg a n  t i / i m i n g i /  i i c h u n  m i n i m a l  
i a i a b l a r n i  b i l i n g  va ularni  i k k i g a  k o ' p a y t i r i n g .

S a v o H u r  v a  t o p s h i r i q h n -
1. X o t i r a d a  s aq lo v eh i  q u r i l m a l a r n i n g  a s o s iy  t u r l a r i n i  b a y o n  

q i l ing.
2. k e s h - x o t i r a m n g  l i / i m  i s h ig a  t a ’si r ini  ay t i b  be r i n g .
.v A v to m a l l a s h t i r i l g a n  l o y i h a l a s h n i n g  t e x n i k a v i y  vo s i t a l a r i  

s i l a l i da  o p e r a t i v  \ o t i r a  l u r la r i  b a q i d a  n im a n i  b i l a s i z ?
4.  O p e r a t i v  xo t i ra  l u r l a r m i  t av s i l l an g .
5. O p e r a t i v  xol i ra  I c / . k o r h g m i n g  b u t un  t i / i m  i s h ig a  t a ' s i r i n i  

i / .ohlai ig.



7 15015. A V T O M A T L A S H T  H i  I U i  AN  I O Y M  IA  LA SI I N IN(  
T K X N I K A V I Y  V O S I T A L A R I :  O N A U l v  P L A T A S I  V A  

l- . I IM P E R I K K R I Y A  g L K I L V l A L A R !  ( T A S I I Q I  
X O T I R A O A  S A Q I . C A C i l l  Q l ' RI  L M A L A  U)

7 .1 .  O n a l i k  p l a t a s i
I l a r s i /  i s h lav  o l t n a v d i g a n .  k o m p \ i t l c r u i n u  e n g  a h a n m a t L  

e l e m e n t l a r i  m a r k a / i y  p ro t s e s s o r .  \ o l i t a  m o du l l a r i  \ a  k o ' p  
m i k ro s .x e n i a l a r  o n a l i k  p l a t a s i d a  j u v l a sh a d i .  Iki k o m p y u l c i n i n g  
a s o s i v  p l a t as i  b o ' l i b ,  o d a t d a  o ' k h a m i  b o ' y i c h a  e n g  ka l l a  O n a l i k  
p l a t a s i  k o m p y u t e r n i n g  h a m m a  e l ekl ro t i  s x e n i a l a n  ue l i un  nicN.auik 
a s o s  b o i i b .  oV. ida  y a n a  b i l l a  ahani i ya l l i  yuk  kcngay is i i  
q o ' s h i m c h a  p l a t a l a r i n i  o ' r n a l t s b  u c h u n  b o i i n m a l a r n i  j oy  lashliracli-

p.i, n cc l i a  vil  o l d i n  k o m p v n t c i '  xo ssa l a i i n i  be lg i l o v c h i  a soM\  
p a r a m e t r  l i n ing  p r o t s o s s o r i n i n g  i narkas i  edi .  B n g im  lun m i - l i  
l i / . i n i l a r i n i ng  k o ' p c h i l i g i  u e h i m  bnnday  em a s .  I l o / i r g i  pa\ t*la 
o n a l i k  p l a t a s i  c7j//>MVining m a r k a s i  asos iy p a r a m e t r  b o  lib qi  Idi 
d e \ i s h  nuuTikin.  O x i r g i  b c s b  \  il tia p io t s e s sn r l a r  u n u n i d ’Hliiii esa  
d c x a r l i  o ’ / g a r m a d i  \ a  k o m p \  u t c n n n u .  <>no/ik j«’y i "  b o i i b  q o k h

C liipse/ niina?
O i s q a s i .  ch i/> S('i  bn mikro] ) id i scsM) rl i  k o m  p ick  k in  Asiar 

k c n g r o q  t a ' r i f l a n s a  bn p r o t s c s s o m m g  qo iga n  h a m m a  c l c k h o n  
xo" ja l ik  b i l an  im i lo qo l  u c h u n  / a r m  b o i g a n  m i k r o s \ c i ' i a ! a i  
t o ' p l a m i d i r .  I lgari  o n a l i k  p l a l a s i n i  b i r  necha  n"n!;ib n i i k r i üAcma ia i '  
\ o y m a s i  q o p l a r  edi .  S o ' n g r a  u l a rn i  In ncci i a  i x l i s i «sla-1 r a n  
" b u y u r t m a »  m i k r o s N c m a l a r g a  k c h i r i s h  g ' o s a s i  pay d o  b o i d i  
I' liiiLian k o m p l e k t  c h ip s e t  d e b  a t a l d i  B n in c h i  c h ip s e t i a r  od a td a  
t o ' r t t a  m i k r o s x e n u u l a n  i bo r a t  ed i .  B n g u n g i  ku n d a  ch ip^c l la ;  od a td a  
i k k i t a  t n i k r o s x c m a d a n  i bo ra l .  i t laul an  biri ¡uimbiv koj^-ik.  
i k k i n c b i s i  e s a  shitnoliv ko 'p r ik  d e b  ata l adi .  A g a r  ona l i k  plataMg.i  
q a r a l s a .  q i v t i a l m a s d a n  hat  i kk i  j n l t l i k  t op i l ad i  bu  p r o l s c s s o u h n  
k e \  in e n g  v i r i k  m i k r o s x e m a l a r d i r .  L i a r  ma rk  irox k.=si b o ' y i c h a  
i s h l a b  c h i q a r u v c h i n i  va c l î î p s e t  m a r k a s i n i  an i q f a s h  im in ik m .

C h i p s e t  m a r k a s i n i  \ a  un i  i sh lab  c h i q a r ü \ chi l l i  b i l i shning.
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a h a m i y a t i ,  p r o t s e s s o r  m a r k a s i  va  i s h l a b  chic | ; i r t ivcl i i s ini  b i l ish  
a h a m i y a t i d a n  k a m  cn i a s ,  e h u n k i  k o m p y u t e m i n g  fun ks iona l  
im k o n iy a t l a r i n i  c h ip s e t  an iq l a y d i .  p r o t s e s s o r g a  e s a  hu  fu nk s i va l a r  
ba j a r i l i s l n  t e / l i g i  b o g ' l i q  em a s .

O n a l i k  p l a t a s i  ch ip s e t i  p r o t s e s s o r  b i l a n  m u v o f i q l a s h g a n  b o ‘ lishi  
l o / i m .  I s t a l gan  p r o t s e s s o r g a  i s ta l gan  o n a l i k  p l a t as i  m o s  
k e l a v e r m a y d i  va a k s i n c h a .  Bug i t ng i  k t m d a  p r o t s e s s o r g a  n i sb a t an  
c h i p s e t d a n  kt>'p na r s a  b o g ' l i q .  S h u  s a b a b l i  k o i n p v u t e r  so l i b  
o l i n a y o l g a m l a  n a t a q a t  l i n ing  p ro t s e s s o r i  q a n d a y l i g i n i ,  ha lk i ,  
h i r inch i  n a v b a t d a .  o n a l i k  p la t a s i  ch ip s c t i  q a n d a y l i g i n i  atiic]lash 
/ a m r .

Hi r i nch i  n a s b a t d a  o n a l i k  p la t as i  c h i p s e t i g a  b u  | ) lata q a n d a y  
eh a  •.' .otada i>hlay o l i sh i  b o g ' l i q .  O p c r a l i v  x o t i r a d a  b o ' l i s h i  i n u m k in  
b o ' l g a n  h a n n  va  o n a l i k  p l a t a s i ga  u l a m s h i  i n u m k i n  bo ' l g a t i  
i |0 ' 1 h i i i i cha c] i i r i imaiar  son i  h a m  e h i p s e t g a  b o g ' l i q .

B I O S
l i l t  )S ( JUisic Input Output System  k i r i t i s l i -ch ic ja r i sh  b a / a \ i y  

i !/1 i n i ) o n a l i k  p l a l a s i n in g  e n g  a h a m i y a t l i  n i i k r o s x e m a l a i i d a n  
b i i id i r .  I Jnda  b i r l a i n ch i  d a s t u r l a r  y o / i ! g a n  b o ' l a d i ;  k o m p \ l i t e r  isfw 
s l u m d a n  b o s h l a n a d i .  P ro t s e s s o rg a  e n e r g i y a  k e l i s h i  b i l an  u o ' z i n i n g  
enii  b i r i nch i  da s t u r t  ue l i un  n s h b u  m i k r o s x e m a g a  m u r o j a a t  q i l ad i  va  
. •ncrgiya t a ' m i n o t i  t u g a n i a g u n c h a  o7 .  i s h in i  t o ' x t a t m a y d i .  A g a r  
k o m p w i i e r  q a n d a y  u l a n i s h i n i  k o ' r g a n  v a  u l a n g a n  / a h o t i  qo ra  f onda  
o * l a \ o tg a n  oq  l u i r l l a rga  e ' t i b o r  b e r g an  b o ' l s a n g i / . .  b i l ingk i ,  b u n d a  
S i /  Hl( )Sna  y o / i l g a n  d a s t u r l a r  i shini  k u z a t g a n s i z .

i >Î( >S d a s i u r l a n  k o m p y u t e r  u l a n g a n  / a h o t i  l i n ing  a s o s n  
t i z i m l a r n i  t e k s h i r a d i .  k ! a \ i a l u r a  \ a  m o n i t o r  b i l an  imi loqot t i i  
t a ' i m n k n J i ,  d i s k o v o d l a r n i  t ck sh i r i sh n i  b a j a r a d i  \ a  ona l i k  p la t as i  
i h i p . e t i n i  \ a  h a t t o  p r o t s e s s o r n i n g  o ' / . i ni  q i s m a n  s oz l a sh n i  ba j a r i sh  
i i nko ' i i n i  herac i i . M a s a l a n ,  a g a r  ona l i k  p l a t a s i  b i r  n e e h a  ch a s t o t a l a r  
h i l an  i shlay  o l sa .  e h a s t o t a n i  ona l i k  p l at a:> ining o ' / . i d a  joyl as l igan 
k a t ’.i u l a g k h  \<>rdamida  y o k i  H l O S d a  y o / i l g a n  d a s t u r  yo rd a i n id a  
bc r i s h  m i m i k m .  B n  na r s a  p ro t s e s s o r  e h a s t o t a s i n i n g  ichki  
k o ' p i : \ t i r i  i!i k o e f f i t s i y e n t i g a  iiatn t a a l l uq l i  ( a g a r  u Intel  I ' e l e i o n



p r o t s e s s o r i d a g i  k a b i  « b ik i r»  be r i l ga n  b o ' l m a s a ) .
l i a r  b i r  b o s h q a r i s h  u s u l i n i n g  a i z a l l i k l a r i  \ a  kaniuh i l i kl ar i  

m a v j u d .  M a s a l a n ,  B I O S  d a s t u r i m  q a y t a  so z l a s h  y o r d a m i d a  o na l i k  
p l a l as i  p a r a m e t r l a r i n i  b o s h q a r i s h  q u l ay ,  c h u n k  i bu  t iz im bloki  
ko rp us in i  b o ' l a k l a r g a  a j a r a t i sh n i  va  o n a l i k  p l a t a s i ga  kir isl ini  t a l ab  
q i l m ay d i .  I k k i n c h i  ta ra i ' dan,  p a r a m e t r l a rn i  b c lg i l a s h d a  \ a n g l i s h i l s a ,  
B I O S  d a s t u r l a r i  i s h l a s h  qob i l i ya t i n i  y o ' q o t i s h i  m u m  kin h u n d a  
k o m p y u t e r n i  m m i i n a n  i shga  t u s h i r i b  b o i m a v d i  va d a s l u r i y  y o ‘ l 
h i l an  B I O S  s o / l a n i s h i n i  q a y t a  t i k l a b  b o l m a y d i .  Bu l i okia  ona i i k  
p l a t a s idag i  q a y t a  u l a g i e h l a r  y o r d a m i d a  B l O S n i  soz l a sh  m u m k m .

B I O S  m i k r o s x e t n a s i n i  t op i sh  o son .  P ro t s e s so rn i  l i i sobga 
o t m a g a n d a ,  b u  k o m p v u t e r g a  k a \  s h a r l a n m a g a n  y a g o n a
m i k r o s x e m a d i r .  U  m a x s u s  k o l o d k a g a  o ' r n a t i l a d i .  d cn i a k  uni  >cch ib  
o l i sh  va  <»I ina s l i t iri sl i  m u m k i n .  Bu i shni  I by da l a i i uveh i  b a j a r m a g a n i  
i n a ' q u l .  c h u n k i  B l O S n i  a i n i a sh t  irisli k o m p v u t e r g a  \ i / m . u  
k o ' r s a t i s h  e m a s .  ba lk i  t a ' m i r l a s h d i i ; uni  m u t a x a s s i s  ba ja r i sh i  

l o / im .

7 .2.  O n a l i k  p l a l a s i  s l i i n a l a r i
Q o l g a n  q u r i l m a l a r  h i l an  k o t n p y u t e r  p ro t s e s so r i  o ' t k a / g i c h l a r  

gu ru h l a r i  y o r d a m i d a  b o g i a n g a n ;  u l a r  s h i n a l a r  d e b  a ta l ad i .  
F un ks iy a l a r i  b o ‘y i c h a  u e h  a s o s iy  sh in a l a rn i :  k o m a n d a l a r  shinas i .  
m a ' l u m o t l a r  s h i n a s i  va ad r e s  s l i i na lar i  t a rq l ana d i .  №  r a / r y ad l i  
p ro l s e s s o r l a r  u e h u n  k o m a n d a l a r  sh ina s i  -- bu  32  b i r -b i r i ga  par a l le l  
o ' t ka z g i c l i  ( s i m ) l a r d i r ;  d a s t u r l a r d an  k o m a n d a l a r  ope r a t i v  xo t i r ad an  
p ro t s e s s o rg a  s h u  o ' t k a z g i e h l a r  o rqa l i  ke l ad i .  P en t i u m  va u nda n  
key ing i  p r o t s e s s o r l a r d a  m a ' l u m o t l a r  sh ina s i  (vl r a / r y a d l i  b o ' l i b .  6-1 
0 ‘t k a z g i c h d a  n u i j a s s a m l a n g a n .  B n  P e n t i u m  p r o c e s s o r  ini 6-1 

r az ryad l i  q i l a  o h n a y d i ,  c h u n k i  p r o t s e s s o r  r a z ry ad l i g in i  m a ' l u m o t l a r  
sh inas i  r a z r y a d l i g i  be l g i l a y d i .  A d r e s  sh i na s i  o p e r a t i v  x o t i r a da n  h a m  
k o m a n d a l a r n i  v a  h a m  m a ' l u m o t l a r n i  b o s h q a r i s h  va / i l a s i n i  ha j ar ad i  
dey i s h  m u m k i n .

B o s h  s h i n a ,  I ' S B
A g a r  k o m p v u t e r g a  t a s hq i  q u r i l m a l a r  u l a ngan in i  h i s o b g a  

o l m a s a k .  p r o t s e s s o r  k o m a n d a n i  ope ra t iv  x o t i r ad a n  ol ad i  va  u bi Ian
<)8



ni.i l un io t l a rn i  a lm as h ad i  d e y i s h  i n u m k i n .  P r o t s e s s o r  x o t i r a g a  
- ( '  /.in i i m »  q u n h n a s i  s i fa t i da  q a r a y d i .  Q o l g a n  h a m m a  q u r i h n a l a r  
u n ln g  u c h u n  t ashqar i ,  g a r ch i  u l a r  t i / i m i v  b lok  i c h i da  j o y l a s h g a n  
b o ' l s a  ha in .  P ro t s e sson i i  o p e r a t i v  x o t i r a  h i l an  b o g i o v c h i  h a m m a  
sh in a l a rn i  b i l ta  bosh  s l una  s i f a t i t i a  q a r a s h  m u m k i n .

l : I S ! ’» { f r on t  S u k  Uns)  s h i n a s i  d e b  a t a l ad i .  O n a l i k  p l a t a s i  6 6  
( IDO.  I.Vi) VKis  c ha s l o t a s i da  i s h l a y d i  d e y i l g a n d a .  pi o t s e s s o r u a  
l a\ anad i<»an bo sh  sh m a  c h a s t o t a s i  na/ .ard; i  t u t i l ad i  ( p r o l s e s s o r  
u^hbu  d i a s t o t a n i  n l ad i  \ a  , in i  o ’/ i n i n g  i chk i  k o ’pa > t i r i sh  

L v f t i l s i v  en l i ga  k o ' p a \ l i r a d i ) .

I S A  s h i n a s j
I S  A  ( I i i t luMrv S u im ia r i l  A r c h i h - c l u r c )  SO-  > i l l a r  b o s l n d a g i  

g e n i a l  \ c c l ) i i n d i i .  H u  s t a n d a r t  q o ' s h i m c h a  q i a i l m a l a r n i  u ! - * ̂  h  v a  

u l a r  b i l a n  x u d d i  i c h k ' q u n l m a  k a b i  i s b l a s h  u c h u n  b o s h  s h i n a g a  

b o ' l m m a l a i m  < ' k c s i b  k i n t i s h »  i m k o m m  b e r d i .

Hu lL' \nok"_’. ¡ \a AI  ( A i l v a n c c d  icch n o lo yy )  n o m i n i  o ld i  va  
i k k m c h i  a \ k ' d  IHM HC A l 2.S6 k o m p \  uler lar  itia b i r i n e h i  m a r l a  

t |o '  l l andi
Hu uun  ui k unda  k o m p y u t c r  k o m p o n e n l l a r i m  k o r p u s d a  

jo\  l a s h t i r i s h n in g  ikki s l am la r t i  . / /  v a  A J ,\ m a v j u d .  K o r p u s  
<slaiular l l i l i i ’i»ni an i c | l o \ ch i  a s o s i \  p a r a i n e l r  fortn-fakior  d e b  

alalai l i .  AT.X f<>nn-Uiklori / a n i o n a v  iyroq va sh u  s a b a b l i  
a t / a l r o i j d i r .  Ksk irgan A  /  fo rn i- fak lorh  k o m p y  u t e r n i  t a n l a s b  
k e \ i n c h a l i k .  b i r  nccha  \  i I o ' l g a m l a n  s o ' n g  l i / i i n i \  b l o k  i ch in i  
M\ an u i l a sb »  \ a<|ti k c lg a n d a .  m u a m n i o  l u g d i r i s h i  n m n i k i n .  
K o m p s  u l e r e a  o ' r n a l i s h  yo k i  u l a s h  i n u m k i n  b o ' l g a n  q u i i l m a l a r  
l a n k n i  ch ck l a i i i s l n  i n u m k in .  1 a s l u | i  qur i l i na l a i '  ( p r i n t e r  y o k i  
ska l ie r )  u l a n i s h i  uchun  m o i j a l l a n g a n  b o i i n m a l a r  o r q a  d e v o r i d a  

j o s l a s h i s h i  b o A i c h a  A l v a  A I X k o r p u s l a r i n i  f a r q l a sh  n m n i k i n .
I J s h b u  .slandarl p a u l o  b o ’ l g u m c h a  b i r i n ch i  I B M  P C  

k o m p \ u t e r i a r i  laslu]i q u r i l m a l a r  b i l a n  d e y a r h  i s h l a m a s  ed i  ( p r i n t e r ,  
j ovs t i k.  k l a \  ia tura ,  u l a n a d i g a n  d i s k o v o d  xolos ) .  IS A  s t a n d a r l i  
t a t b iq  c l i l g a n d a n  s o ' n g  o na l i k  p l a t a s i d a  q o ' s h i m c h a  p l a t a l arni  o s o n  
o ' r n a t i s h  i i nkoni  p a u l o  b o ’ ldi ;  t u» ' sh  im ch a  p i a l a  lar  y o r d a m i d a



i > n a ! i k  p l a t a s i g a  x o h l a g a n  n a r s a n i  i n a g n i l o l o n .  s o \  t l . mc l i  \ a  

h . k . l a r n i  n l a s h  n u m i k i n .  ( ^ o ' s h i m u h a  p l a t a l a r  .slui / m  ¡ilatasi.  
k í ’i i ^ í i v l i n s h  kar i a s i  y o k i  k a r t i t  n o m m i  o l d i .

[ ui l i  | iho / l arn ini>  t n i n g l a b  m a y d a  ishlíih e h i q a r u \ c h i l a i  i h a r  \ i l  
q u n l m a l a r n i  i sh lab  c h i q a r i s h ü a  k ir ishd i la r .  IS A  s h i n a s m i n ^  
m u \  at t aqiN ali  ana  shu iu l a .  M a r  uchun  k o m p v n t c r  a rx i t ek tu r a s i  
ochnj  b o ’ iib qo ld i .  I S A  s h i n a s in m u  c l ek t r i k  \ a  im-xanik  
paramiMi  l a rmi  h ih b .  i s t a l u an  o d a m  ko mp )  utorui  r i v o j l a n l i n s h t  \ a  
k u e l i a \ l i i  ishi  n n im k in .  ( ) ch i i ¡  s l an da rh  bo '  Im an a n  k om p >  utcr lat  
-< \o‘q »  b o ' l i b  kctdi .  Hit q a n c h a  «U l t i m a »  k a u i c h i l i k l a i i  h o ' h a n  
I B M  PC pial  l o n n a s i  e s a .  bu  k a in d u ! ik l a r i : a  q a i a m a s d a n .  ikki o u  

\ il I iki .hui tu.r! i n u \ a f f : i q i y a t l i  m ' t j l a n i n n q d a .

I . o k a l  s h i n a

IS A  s l u n a s in i i u ’. i l o i m ' i  c h i q q a m  sari ,  m id an  \ w  kucl i ish 

s h u n c h a b k  q i \  ¡n bu '  l ib b o r d i  ( '</ > il b o l ^ a n i g a  q a i a m a s d a n  ona l i k  
p la t a l a r i n in ¡ . ’ k o ' p i  b i a i u n  l i .mi i i shhu sh inaua  e g a )  1 : i kk i nch i  \ a  
i>i'hii)Cbi a - J o d  k o m p  w i l c i ' l a n d a  \ a \ s l i i  hl i la l  be rd i .  lo  . i i n- i u 
a s l o d  k o i n p \  u t c r l a r i da  c v i  i i shl ab trn u \ c h  i takt«Ti*a a ' J a n d i .  
P r o l s e s s o r r a  \ o h r a  b i l a n  i i h i u h ] " !  u ch u n  l o b o i a  \ iujoi irt>4¡ 
c h a s t o l a l a i  t a l ab  q i l in ;  h o s b l a n d i  \ a  na t i / ada  u l a i m  /cAi/ /  in>mn:i 
o i g a n  n i a x s u s  s imia  o r d a m  ida b i n k i i n l d i .  S l i u n d a \  qi  ib l s  v 

ch in a s !  b in uc l i i  ni . i r la l o ka l  s l ' i n a d a n  a jn .u ld i  u l a r  « k o ' p n k '  
i>iqal i  bi 'Li ' laiuü.  IUiL’Uii'-ii k u n d :  IS \  ko p n g i  h m k s i \ a s i n i  d i i p 'C l  
<>janubi\  k o ' p t  igi'?n iiiíj, n i i k ro sx c n u i M  b. ja rnu>qda .

\  1 ,15 s  h  i n  a s  i

S O  v i l l a r  ' > \ i n d a  k o m p \  ¡ i t c r  g r a l i k a s i g a  b o ' l g a n  t a l a b  k i / s k i i ;  

o r t i b  k e t d i  I S A  s h i n a . s i  / a t u r  b o ’ l u a n  i i i a ' l u m o l l a r  o q i m i m  c p l a \  

o ! m a \  q o l d i .  ^  c c h i m  n / o q  q u l i r i l m a d i .  P r o t s c - s o r  b i l a n  v t ' l ' r a n i  

u l o v e h i  s l u n a u a  \ a n a  n i a x s u s  b n ' l m n i a  u í . i a d i .  b u  b o ' l i n m a n a  

v u l c o k a r t a n i  u l a s h  n u i m k i n  b o ' l d i  S h i m d a x  q i l i b  l o ' r U n e h i  a v l n d  

k o m p \ u l c r l a r i d a  \ a n u , i  s h i n a  \  I . I i  ( I  h S A  I . oca l  Un'-)  p a \ d r  

b o ' l i l i .

V I  H  l o k a !  s h i n a M u a  n a f a q a t  \  i d e o k a r t a n i .  h a l k i  b o s h q a  

q u r i h n a l a r u i  h a m  n l a s b  t i u i m k i n  b o ' l d i .  O n a l i k  p l a t a - a  t a k l b
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c h a s l o l a s i  33  MCis  b o ' l g a n d a  u c h i a  q u r i l m a g a e h a ,  lakl l i  
c h a s t o l a s i  '10 MCis b o ' l g a n d a  i k k i t a g a c h a ,  c h a s l o l a s i  50  MCis 
b o ' l g a n d a  e sa  - f aqa t  b i l l a  q u r i l m a  ( o d a t d a  v i d c o k a r l a )  u l ash  
nu i i nk in  bo ' l d i .

P C I  s h i n a s i
V id c o k a r l a  m a ' l u m o l t a r n i  ka l l a  t c / ! i k d a  alxna.sht i i i sl i  l a l ab  

q i l i n a d i g a n  y a g o n a  q u r i l m a  c m a s :  d t s k o v o d l a r ,  s k a n c r l a r ,  l o vu sh  
ka r l a s i  va b o s h q a - b o s b q a l a r  h a m  bor .  9 0 - y i l l a r  b o s h i d a  ISA 
\ a q t i a r i d a  a s o s  s o l i n g a n  c s k i  a r x i l c k l u r a  d o i r a s i d a  q o l i b  v a n a d a  
r i vo j l a n i s h i  n i u m k i n  e m a s l i g i  m a ' l u i n  b o ' l d i .  19 91 -  \ i l d a  Inlet  
ko rp o r a t> i \ a s i  y a n g i  s h i n a  a rx i l e k t u r a s i  PCI  ( / 'eriphera! 
( 'om ponenl hitercowiect)\\\  i s h l a sh ga  k i r i sh d i .  P C I  sh i na s i  P en t i u m  
p r o l s e s s o r l a r i d a  y i g ' i l g a n  bc sh inc l i i  a v l o d  k o m p s u l e r l a r i d a  ya ng i  
t okal  sh in a  bo '  kii.

Plu^-aiul-play
P t ' l  s h ina s i  o ld i n g i  s h i n a l a r  u c lu m  e h i q a r i I g a n  q u r i l m a l a r  b i l an  

b i r -b i r i ga  t o ' g ' n  k c l m a \  q o ld i ,  l ek in  u n i n g  y u q o r i  u n u n u lo r l i g i  va 
j i hoz l arn i  s o z l a s h  s o d d a l i g i  yan g i  a \  l od  q u r i l m a l a i i n i  i sh lab  
c h i q a r i s h n i n g  ic/ .  r i vo j l an i s t i i n i  t a ' m i n l a d i .  Hu s h i n a n i n g  
a t i an i i ya t l i .  a l / .a l l ig i  o ' / i  o ' r n a l i t a d i g a n  q u r i l m a l a r  ( p l u g - a n d -  
p l a y )n i  \  a r a t i sh  i m n n k i n l i g i d a d i r .  B u  p r i n s i p n i n g  m o l m a l i  
sh i m d ak i .  s h i f b a  p la l a s i  o n a l i k  p l a t a s i ga  f i / i k  u l a n g a n d a n  keyin ,  
u l a n g a n  q u r i lm a  a n iq l a n i s h i  va  o ld in  o ' r n a l i l g a u  b o s h q a  q u r i l m a l a r  
b i I an  ko n t l i k i d a  b o i m a y d i g a n  d a r a j a d a  u n g a  r c s u r s l a r  a j r a l i sh  
a v t o m a l i k  r a v i s h d a  sod i r  b o ' l a d i .

A ( » P  i n t c r l e y s i
PCI  sh ina s i  u /o( ]  vai]t  liar \ i l  q u r i l m a l a r  b i l a n  m a ' I u m o t l a r  

a l m a s h i n i s h i n i n g  y u q o r i  t i n u m d or l i g in i  t a ' m i n l a d i .  l ek in  ha r  
g a lg id ek  j i h o / l a r  v a  d a s l u r t a r  i s h l ab  c h i q u v c h i l a r n i n g  l a l ab in i  
q o n iq t i r a  o l m a y  q o l g a n  v a q t i  kc ld i .  O d a t d a g i d e k ,  b i r m c h i  bo" l i b  
v i d c o k a r l a  i s h l ab  c h i q a r u v c h i l a r  q i \ n a l i s h d i .  9 0 -  > i l l ar  o x i r i d a  PCI 
sh ina s i  k o m p y u t e r  g r a l i k a s i  r i vo j i ga  ( o ' s i q  b o ' l a  b o s h l a d i .  S h u n d a  
ya n g i  i n l c r f cys  - A G P  (A ccelera ted  ( ¡rapines P o r t ) p a v d o  bo ' l d i .



B u g u n g i  k u n d a  d c v a r l i  l u u n m a  v i d e o k a r t a l a r  ushbi i  s l an da r l  u c h u n  
e h i q a r i l m o q d a .  IJ l ar  on a l i k  p l a t a s i n in g  ( 6 6 / 1 0 0 /1 3 3  MCis)  
c h a s t o t a s i d a  ¡ s h l ay d i  va  PCI v i d e o k a r t a s i g a  n i sb a t an  b i r  nec l i a  

m a r t a  y u q o r i  u n u n u l o r l i k n i  t a ' m i n l a y d i .
ACiP s t a n d a r t i  t i m i m d o r l i k n i n g  bi r  n e c h a  r e j imlar i  A O  l \  

AC jP x2,  A ( i P x 4  v a  A G P \ 8  ni  n a z a r d a  t u l ad i .  U sh b n  r e j i m l a r m n g  
qays i  b i r i d a n  f o y d a l a n i s h  on a l i k  p l a t a s i n in g  ch ip s e t i ga  b o g ’ liq. 
Ho/ . i rgi  p a y t d a  A CiP . \ 4  i n t e r t ey s i  va  v i d e o k a r t a l a r  m a ' l u m o t l a r i d a n  

t o y d a l a n i s h  u c h u n  c h i p s e t l a r  k e n g  l a rqa lga n .
A ( i P  s b i n a s i  va  o na l i k  p l a t a s i n in g  a sos i s  sh ina s i  o r a s ida g i  

a l o q an i  ch i p se t i i u ig ,  « s h i m o l i v »  k o ' p r i g i  ta m i n l a u l i .

PCM E x p r e s s
P C I  E x p r e s s  M i s u s l y a t l a r i
Intel  v a  u n i n g  b a m k o r l a n  i s h l ab  c l i i qq an  P(  1 E x p re s s  k e t m a -  

ket  sh i na s i  P C I  p a r a l l e l  . shinasini  va l i n ing  k c n g a \ t i r i l g a n  va 
i x t i s o s l a s h l i r i l u a n  va r i an t  i A (  iPni  a lm ash t i r i sh  u c h u n  

m o ’ l j a l l a ng an .
N o m l a r i  o ' x s h a s h  b o ’ lgani  h i l an  PCI  va  PCI  E xp r e s s  l a m i n g  

im u i m i v  j i ha t l a r i  k a m .  PCI  d a  f o y d a l a n i l a d ig a n  m a ' l u m o l l a r n i  
pa r a l l e l  u / a t i s h  p r o t o k o l i  o ' t k a z i s h  p o lo s a s i n i n g  k en g l i g i g a  \ a  
sb ina  i s h i n i n g  c h a s t o t a s i g a  c h e k l a s h l a r  q o ’yad i :  PC I E x p r e s s  da  
q o '  l lani  Igan m a ' l u m o t l a r n i  k e t m a - k e t  u / a t i s h  ma ' . sh  t ab  lash 

i m k o i m a t i n i  t a ' m i n l a y d i .
PC !  s h i n a s i  33  vok i  66  M ( i s  c h a s t o t a s i d a  i sh laydi  va 1.).' yok i  

2 6 6  M b / s  i - ' t k a / u v c h a n l i k  qo b i l i y a t i n i  t a ' m in l a y d i .  l ek in  bn  
o ’t k a / u v e h a n l i k  qo b i l i v a t i  PCI  n i n g  h a m m a  qu r i lma l a r i  o i a s i d a  
t a q s i m l a n a d i .  PC’I E x p r e s s  sh ina s i  i shiaydig¿¡n chas lo t a  2,5 ( ¡ O s .  
bu  PCI  E x p r e s s  n i n g  h a r  b i r  q u r i l r i a s i  u c h u n  b i t ta  \ o ‘na l i sh da  2 3 0 0  
M G s / 1 0 * 8  - 2 5 0 * 8  M b i t / s  o ’t k a / u v c h a n l i k  qobi l i ya t i n i  bernd i  
( o r t i q e h a  k o d l a n i s h  t u i ay l i  8 bi t  m a ' l u m o i l a r m  u / a t i s h  u c h u n  
a m a l d a  10 b i t  i n f o r m a l s i y a  u / a t i l a d i ) .  B i r n e c h t a  t a n n o q  b o ' l g a n d a  
o ' t k a z u v c h a n l i k  q o b i l i y a t i n i  h i s o b l a sh  u c h u n  2 5 0  M b/ s  ni l i n iya ’ar  
so n ig a  va  v a n a  2  g a  k o ‘pay t i r i sh  l o / i m ,  c h u n k i  PC! I .xp ress  - ikki 

\ o ‘na l i sh l i  s h i n a d i r .



M C I  i ' , \ | > r e . s s  i l>i r  y o ‘ ii;i l i s l u l u  S m n m a r  o ‘( l ;a/ iJvch;in)ik
I m i v u l u i  i s o n i  » ‘tknzi ivehnnlik q o h i l i y a t i  q o h i l i y a t i

1 2 5 0  M b / s 5 0 0  M b / s

o 5 0 0  M b / s 1 Ci b / s

4 1 G b / s 2  G b / s

8 2  Cib/ s 4  G b / s

16 4 Ci b / s 8 G b / s

.12 8 G b / s 16 G b / s

O d a t d a  s t ol  usl i  t i / i m l a r i d a  ( In t e l  9 1 5  va  9 2 5 X  c h i p s e t l a r i d a )  1 
slol  PC I K x p r e s s  16x (v i d e o k a r t a n i  o Lm a t i s h  u c h u n  i n o i j a l l a n g a n ;  
A ( i P  b o ' I i n m a s i n i n g  o ‘rn ini  b o s a d i )  v a  4  t a g a e h a  P C I  R x p r e s s  
s l o t i a r i  b o ' l a d i ;  se rve r  p l a t a l a r i  v a  i s heh i  s t a n s i y a l a r  u c h u n  
m o ’ l j a l l a n g a n  pl a tn l ar  b u n d a n  t a s h q a r i  PCI  H xp re s s  4x  v a  8x  

s l o l l a r i ga  e g a  boMadi.
M a ' h n n k i ,  uni tnni> h o l d a  y a n g i  i n l c r f e y s n in g  a so s i  bu  

« n u q t a - n u q l a »  sxem as i  b o ' y i e h a  m a ' l u m o l l a r  a h n a s h i s b i n i  
t a ' m i u l n v c h i  di l ' ferens ial  s i g na l  k o n t a k t l a r  j u f t l i k l a r i d i r .  Y a n g i  
t e x n o l o g i y a  tuf ayl i  b i /  b i r  q a n c h a  i j o b i y  n a t i j a l a rg a  e r i sh an i i / . ;  
b u l a r  k o n s t r u k s i y a n in g  a r / o n l a s b i s h i ,  g a b a r i t l a r n i n g
ix d i a m l a s h i s l i i  va yuqor i  e h a s t o l a l a r d a  isli lasl i  i n i k o n i> a t i d i r .  
B u n d a  h a i n m a  sl i ina s i gnal  l i n iy a l a r i n i  s i n x r o n l a s h l i r i s h g a  b o i g a n  
e h ! ; \ o j  k a b i  pa ra l l e l  m te r f e ys  u c h u n  a h a m i y a l l i  b o ' l g a n  p a r a m e t r  
t a r i x d a n  e s d a i i k  b o ' l i b  q o l m o q d a .

PCI  E x p r e s s  sh ina s ida  s i gn a l  d a r a j a s i d a  b o r a d i g a n  j a r a y o n l a r d a  
q u y i d a g i  y u t u q l a r g a  e r i sh i l ad i :  u / . a l i sh  l i n iy a l a r i d a  s o ' n i s h  s e z i l a r l i  
k a m a y a d i  va  mte r f e ys  qab u l  q i s n i i n i n g  s e / . g i r l ig i  o r l ad i .

PCI  H xp re s s  s t anda r i i  l a l a b l a r i  q i y i ne h i l i k l a r s i / .  i s t a l g a n  

d a r a j a d a g i  q u r i l m a  mob i l  l e l c f o n d n n  k o r x o n a  d a r a j a s i d a g i  S e r ve r  
• . - h i no j l a r i g ach a  mos l a sh t i r i l i sh i  u u i m k i n .  Y a q i n  k e l a j a k d a  s t a n d a r t  
va / . i i a s in i  o ‘ lavdigai i  i n l e r f e y s  u c h u n  a y n a n  s h u n d a y  
m o s l a s h m i . h a n l i k  Uv.im



I'a’minlashnmu 20 konlaktli ra'mmlasluiinu 2-1 kontaktli
bo ’linmasi bo' linmast

Y a n g i  s l a nd a r t  spc t s i  11 ka ts i ya l ar ic i a  qayd  c t i t gan  y a n g i  b o i i m n a  
v a  b o s h q a  k o n s t r u k t i v  i m k o n i y a t l a r d a n  Ib y d a l a n i l g a n d a  ox irgi  
k o n t r o l l e r n i n n g  e n e r g i y a n i  i s t e ' m o l  qi l i shi  5 . 5 Л  tok  k u c h i d a  75 Vi 
g a c h a  o r t ad i .

B u n d a y  kuc h l i  k o n t r o l l c r  k o rp u s d a n  i s s i q î ikni  o l i b  ke t i sh  
b o ' y i c h a  q o ' s h i m c t i a  t a d b i r l a r n i  t a l ab  q i l ad i ,  I ckin A G P x S



v i d e o k a r t a l a r i n i n g  h o / i r g i  a v l o d i  xa r ak t e r l i  b o ' l g a n  q o ' s h i m c h a  
e n e r g i v a  i s t e ' m o l i  u c h u n  In V l i n m a l a rn i  ke l t i r i sh  e l i t i yo j i  q o l m a y d i .

P C I  K x p r e s s  a l / a l l i k i n r i
K o ' p  v i l la r  d a v o m i d a  a s o s i y  h i s o b l a n g a n  P C I  p a r a l l e l  sh ina s i  

im k o n iy a t l a r i  va  PCI I Express  a r x i t e k t u r a s i  i m k o n i y a t l a r m i  
t a q q o s l a b ,  PC.I K x p r e s s n i n g  be sh t a  e n g  a h a m i y a t l i  a f z a l l i k l a r i n i  

a j r a l i sh  i n u m k in :
» V u t | o r i  u n u m d o r l i k  \ l  v e r s i y a s i n i n g  o ' t k a z u v e h a n l i k  

qob i l i ya t i  PCI  ga  n i s b a t a n  k a m i d a  ikki  m a r i a  y u q o r i .

• P c r i f c r K a  a ¡ r a t m a s i n ¡ n g  s o d d a l a s h g a n l i g i  • i l gar i  PCI  n ing  
l iar  \ i l  v a r i a n t l a n  A ( j P,  P C I - x  va  b o s h q a l a r  f o y d a l a n i l g a n  
j o y d a  s t a n d a r t l a sh l i r i sh ;  t i / . im lami  i s h l a b  c h i q i s h  va  j o r i y  
qi l i . shga b o ‘ lgan  k o m p l c k s  s a r f l a r n in g  k a m a y i s h i ;

* Da ra j a l i  ( i y c r a rx i y a l i )  a r x i t e k t u r a  P C I  P x p re s s n i  
r i v o jk i n l i n sh  u c l u m  b o ' l a j a k  a s o s iy  x a r a j a t i a r  faqat  mo s  
b o u ' l a n m a n i  i s h l ab  c h i q i s h g a  s a r t l a n a d i .  i l ga r i g i  d a s t u r i y  
t a ' m i n o t  b i l an  i sh l a s h  im n n k in .

- P e r i f c r i v a n in g  k e y i n g i  av lod i  P C I  i l x p r e s s  u / a t i s h  
t a b i a t i n in g  i / .ox ronl i g i  ( y a ' n i  s i g n a l n i n g  a l o h i d a  q is i n l a r in i  
vaqt  b o ' v i c h a  t a r q a t i s h )  h i s o b i g a  m a ' l u m o t l a r  va 
nu i l t i m ed i \ ; i l i  k o m p o n e n t  a l m a s h i n u v i n i n g  \ a n g i  
i m ko n i ya l l a r i n i  a m a l g a  o sh i r i s h n i  t a ' m i n l a y d i .

- P o y d a l a n i s h n i n g  o s o n l i g i  -- PCI  E x p r e s s  q u r i h n a l a r i  b i lan 
t i / . i tnni o b i - t o b i g a  y c t k a / i s h  a n c h a  yc ng i l .

S L I
S U  bu a b b rc v i a U i r a  Scan  P i n e  I n t e r l e a v e  si lat ida 

r a s s h i l r o v k a  qi l i t iad i ,  t a r j i m a s i  « k a d r  q a t o r l a r i n i n g  k e t m a - k c l  
a l imi shinishi '>di r ,  y a ' n i  bti  s h n n d a y  u su lk i ,  u n i n g  y o r d a m i d a  3 d l \  
V o o d o o  o i l a s i ga  t a a l l uq l i  b i r  n e e h t a  g r a f i k  p r o t s c s s o r l a r  b i r  t asvi r  
r e n d e r in g i  u s l i d a  b i r g a l i k d a  i s h l a y  o l i nadi .

I l o / i r g i  p a y td a  bu a b b r ev i a t t i r n  n V i d i a  m a h s u l o t i g a  t aa l luql i  
b o l lih.  n S ca l a b l e  L in k  In t e r f ace ,  y a ’ni « m a s s h t a b l a m i v c h i  
b i r l a s l i t i r uvch i  i n t c r f ey s»  t n a ' n o s i n i  b i l d i r a d i .  U ikki ta

1 ( )s



v i d e o k a r l a g a  M  ulti-C i P I 1 r e j i m i d a  i sh la sh  i m k o n m i  b e r ad i ,  bu  
a m a l d a  b i r  ne c l i t a  s r a l i k  p ro t s e ^ so r l a rn i n g  bi t ia  lass if u s t ida  

i s h l a sh i n i  h a m  b i l d i i ad i .
S E l - b o ' l i n m a  PCI  E x p r e s s  g r a l l k  p ro t s e s s o r l a r  baza s i dn  

b a j a r i l g a n ,  i n t e r f e ys l i ,  v i d c o k a r t a l a r i d a  m a y j u d  u o n a l i k  p l a t a s i ga  
j u f t l a b  o ‘ r n a t i l g a n d a  b i r g a l i k d a  i s l i l a shga  im k o n  ber ad i .

B u n d a y  h o l d a  ka r t a l a r  t n a x s n s  SI 1 k o n n e k i o r  ( o d a l d a  on: i l ik  
p l a l a s i  b i l a n  b i rg a  y e l k a / i l a d i g a n )  vo rd a i n i d a  q o ' s l m n c h a  

b i r i k t i r i l ad i .
l l u/ . i r i i i  p a y t d a  SI R Spl i t  1 t a m e  R e n d e r in g  ( b u n d a  ha i  bii 

k a r t a  t a s v i r n i n g  d i n a m i k  a j r a t i l g a n  o ' / . i n i u g  u ch a s i k a s i  n s l i da  
i s h l ay d i )  v a  A I R  A l t e r n a t e  I-rati ic R e n d e r i n g  {liar b i r  g i a l i k  
p r o t s e s s o r  k a d r l a r n i  k e t n i a -k e t  r e n d e r i n g  q i l ad i )  d e b  n o n i l a n a d i g a n  
i kk i t a  t u r l i  m e t o d l a r  y o r d a m i d a  b i t i a  tasvir  u s t ida  i shlas lu  n u n n k i n .

S E R  l e x n o l o g i y a s i  u n u m d o r l i k n i  se/ . i larl i  ( ba  / i  h o l l a rd a  9 0 %  

g a c h a )  o r t t i r a d i  va i s t i q bo lda  l o ' r t f a  p ro t s e s s o rn i  b i i l asht i r i s i i

i n i k o n in i  b e r a d i
S E I  -  r e j i m i d a  v i d e o k a r t a l a r n i n g  n o rm a l  ish lashi  u c h u n  i kk i t a  

s l ot l i ,  P C I  E x p r e s s  I 6 x  ka r t a l i  q u r i l m a  o ‘n ia l i l i sh in i  n a / a r d a  
l u t u v e h i  v a  b u  ikki  s l o l n i ng  l iar  b i r i d a  PCI  E x p re s s  n i n g  ¿ yo k i  
h a m m a  16 l i n iy a l a r i n in g  i shin i  q u v v a t l o v e h i  ona l i k  p l a t as ;  / .anir .  
( u O d d i y »  Í9 1 5 P  t i p idag i  c h i p s e t l a r d a  S i l  n in g  n o s t an d a r t  
qo M Ia n i s b l a r i  m a v j u d ,  u n d a  P C I - E  I 6 \  slot  t o ' b q  b o ' l i b ,



ikkm diisida c^a PCM-; ning laqal 4 ta yoki hatto 2 ta lin iyasi 
mavjiid. Bunday yecbimni nV id ia  rasman qiivvatlamaydi, ehiinki 
lining «lo 'k iqonli» S l. l ga nisbatan umimdorligi va 
moslashuvchanligi sczilarli darajada yom on).

SK I aktivlashyanda unumdorlikning ortishi loydalaniladigan 
ilovaga juda bog'luj - ilova S l .l b ilan ishlash va videoiejim  uchim 
optimallashgan bo'lishi ker.ik.

I S B  ii iU rl'cvsi
Sim paytgacha b\?. ijii\idagining guvohi bo'ldik: jang i shina 

interlevslarining varatilishi kom pyuter qurilmalari orasida 
m a'lum othrning tobora ko'pro(| hajirnni haydnshdagi doimo o 's ih  
borayotuan d iiiyo jiga qonuniv javob cdi. Bu poygada doim  
qurilmalar \ a ularning chtiyojlari b irinehi o'rinda bo Idi, inson va 
lining chtiyojlari haqida csa unutdmag.an bo 'K a  ham. idar ko ‘pda 
hisobga olinmas cdi. Natijada ko 'p  y illa r  mobaynida shunday liz im  
vujudga keldiki. onalik plalasiga vangi qurilmani ulash iidum  
hi/dan qator noxush protscduralarning bajarihsht talab qihndi:

1. k.omp\ utcr ti/iiniv blokini bo' laklarga ajratish
2. Onalik plata n bo‘ linmasiga yangi platan: joylashtirisli.

Komp\utcrning imalik platasi va dasturiy ta nunoti yang i
qurihnani to':: n lamydi degati um idda kompyuterni tarmoqqa 
ulash.

4. Kom p)uterning >angi q tnilm a bilan lo 'g 'ii nuiloqotini 
ta'rniidaydigati dasturni ishga tushirisli (bunday dasttir drayver deb 
nomlanadi) va xuddi /arur bo'lgau narsaning o'zim  ishga tuslnrdik 
deb uinit! qdish (a)'suski. xalolar b o 'lib  turadi).

5. ( i l ma ishlab ketganini (ekshirish va u to g n 
tshlavotganiga ishonch hosil qiiish (aisuski, bar doim ham bunday 
bo'la vcrmaydi).

6. I i/im iy blokiii \ig'ish.
Bnoz  tajnbaga ega bo'lganlar uchun bu amallarda hech bir 

qiyinchilik \o ‘q, lekin yangi qurilm ani. hattrki joystikdek  
soddasini, o'rnatish va sozlash b ir neciia soatga clio zilad i. 
I'oyJa lanuvch ilar doim shunday sliina mtcrleysi haqida or/.u 
qjlishar ediki, ular bo'linmani shunday tiqishsinda, hech nim ani
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0 ‘ylamasdan ishlayverishsm (xuddi teld'on larmog'iga ula^an 
kabi).

Nihoyat bundav interfeys paydo bo'ldi. Zamona\i> onalik 
platalarining kiVpi universal ketma-ket U S B  (U n iversa l Se ria l Hits) 
sliinatia cga: unin”  bo'linm asi li/.imiy blokning orqa devoriga 
diiqarilgan. I Inga ulanish juda oson. Ronipvutcrni o'chirish linni 
shart enias: bo'linm a uyaga liqiladi va ishni davom etlirish 
mumkin.

Odatda kompyutem ing faqat b irju lt U S B  bo'linm asi bor. lekin 
bu shinaga 127 ta qurilm agadia ulash mumkin. Agar ikkitadan 
ko‘proq qurilmani ulash /.arur bo'lsa, konsentrator (tarm oqlagidi) 
solib olish kerak - bo ’ linrnalar soni ko'payib ketadi. llozirgi 
paytda klaviatura, sichqoucha, modem, skaner, printerlar l )S B  
shinasi vordamida ulannioqda. Agar qachondir kompvuter \angi \i! 
archasi yoritgichlari shodasi. tcmir vo'l modeli, kir yuvuschi 
mashina va h.k.lami boshqarishmi istab qoksaugi/. U S B  shinasi 
eng yaxshi \eehim boMadi.

U S B  qurilnialari bilan ishlash onaltk plalasi diipsctmmg 
tunksiyalaridan biridir. U n i «janubi\ ko'prik» bajaradi.

7.3. In te iirn llasii^an  ti/.inilnr
Onalik plalalarida ko 'p  narsa eliipsetga bog'liq. U ko'p 

funksiyalarni bajaradi va yildan-yilga uning iim ksiyalan ko’payib 
bormoqda. B ir  nccha >il avval kompyulcrlarda diskli 
konlrollerning shu’ba platasini topish imimkm edi unga hamina 
diskovodlar ulanardi. ilo / ir  bundav plata yo q. Bu kontioller 
iunksiyasi «sliim oliy ko 'prik» ehipsctiga o'tdi va hannna 
diskovodlar onalik platasiga to‘gLndan-to‘g 'n  ulanadigan bo ld i. 
Printer ulanadigan maxsus plata bilan ham shunday bo'ldi. Ilo/ngi 
paytda tashqi qurilm alar ulanadigan hamina portlai onalik platasi 
tarkibiga kirdi.



7.2- пып. Gigabyte G/\-8SR\ onalik platasi 
v S*s (>45 chipŝ ti. Socket 478 protsessori uchini bo'lmma. shina chastotasi 
400 MGs. ['SB chastotasi 200 MGs, AGI’.\4. DDR nchun uchta bo'lmma. 
I4'l uchun oltita bo'linma, l ;SH uchun urnta bo'tinmn. Fonn-faktor /VI X)

Chipsetlar ri\ojlaimmqda va integratsiya davom etmoqda. 
Buuunui kunda cliipseilart videokarta \a ( vok i) tovusb karlasi 
lunksivasini bajarish qobiliyatiga ega bo'lgan onalik  platalari 
tobora ko‘proq uchrainoqda. Odatda bunday onalik platatarida 
ar/on narxli kompyuterlar y ig 'ilad i. Integrallashgan tovush va 
videoga ega bo’ lgan onalik platasi, alohida sotib olinadigan uchta 
shunday komponentlar summasidan ar/.onroq turadi. 7.2- rasnula 
mtegrallashgan ti/.imga misol keltirilgan.

7.4. KMiM tasluji q u r ilin a la r i
H U M  tashqi qurilinalari ma'luniotlarni kiritish, chiqarish. 

tayyorlash va katta liajmli inlbrmatsiyalarni xotirada saqlab qolish 
uchun loydalaniladigan I I IV I qurilmnlaridir. TQ larn ing  larqli 
xususiyati shundaki, ular isii jarayonida informatsiya ma/.muniiii 
o'/uartirmagan holda, ularning taqdim etilish i shaklini 
o ’/.gartiradilar. Marka/.iy qurilmalarning tez takom illashtirilishi.



o 'lcham larm ing  kichiklashishi narxining munla/am arzonlashib 
borishi T Q la r ahamiyatining ortib borishiga olib kcldi. Ilo/ngi 
kunda T Q la r narxi liW M  narxining katta qismini lashkil qikuli. 
ularning gabarit o 'Ictiam lari csa H IM  o ‘rnatiladigan xonanini’ 
o 'lcham larin i belgilaydi. Buning asosiy sababi —  IQ  asosan 
clektrom exanik qurilma bo lib, ularning tezkorligi. shtamplihgi, 
gabarit oklchamlari va bosliqa xaraktcrislikalari eheklangandir.

7.5. T a s liq i xotiradn saq lovclii qu rilm a la r
t j I a r i;j 1M xotirasini o knlab va yu/lab gigabaytlargacha 

ko’paytirish inikonini bcradi; bu kalta hajmli m a’ lumol va 
loyihaviy  inforniatsivalar bilan ishlaydigan A L I  uchim zaiur. Bu 
T X Q la r  — O XQ Iariga nisbatan tashqidir va shu sababdan tasliqi 
(T X Q )  dcyiladi. T X Q d a  saqlanuvchi ma'lumotlar bcvosita 
m arka/iv processor tonionidan inibrinatsiya almashinuvini anialga 
oshiradi. Shuning uchun qolgan boshqa tasliqi qunlmalarda 
m a'lum otlar almashinishi prinsip! qandav ix ilsa . I X<) uchun ham 
shunday bo'ladi.

M agnit diskida to'plagich ( M P I )  eng te/kor IX Q d ir . u 
katta hajm va yctarlicha tcv.korlikka cga.

M O T  to‘g‘ri ( be\osita) kiriladigan qurilma b o lib . Hilda 
adreslash tizimi qo‘ llanadi; bu m a'kim otlai mnssivining istalgan 
qismma murojaat qilish inikonini bcradi. Bu holda qidirish \aql; 
qidirilayotgan informatsiya birligi tashuvehining qaysi qismid.i 
joylashganligiga kam bog‘ liq.

M a g n i t  d i s k i d a t o k p 1 ;i g i c h 1 a i
in lbrm atsiyaning katta mass iv lari ni opérai iv saqlash uchun 
foydalaniladi. Odatda inagnit disk (M D )larida kokp qa.Ma 
foyda laui lad igan dasturlar. sokrov m akiinotlari va sli.k.lir 
saqlanadi. Magnit diskida to 'p lag ichlar katta hajmga ega. qidirish 
vaqti kam, informatsiya bitini saqlash narxi nishatan ar/on.

H D D —  b ik ird ix k
H O O  {Hard Disk Drive) - - bi/.niug hamma uasturlarimi/ va 

infonnalsiyalarni bosh saqlagiehdir. Gaplashganda uni 
«vinchcster» deyislnuli. B ik ir disk icliida magnil qathm i bilan

1 10



qoplangan diskiar katta te/likda avlanadi. Bu diskiar sirtlarida 
o ‘i|uvchi/\o/uveht katlaklar siljiydi. D isk iar va kallaklar gem ielik 

imistahkam korpusda joylashgan.
B ik ir disk —  «yuqori te\nologiya»ning nuirakkab qurilmasidir.

I 1 avaylah murojaat qilishni va ekspluatatsiya qoidaiariga rioya 
qilishni lal.ib qiladi. D iskiar katta te/likda aylanayotgan paytda 
ularning sirtlari bilan o'quvchi/vo/.uvchi kallaklar orasida vupqa 
havo vosliqchasi hosil bo'ladi. u kallaklarning disk magnil 
qallamiga tcgisln (buzilishi)ning oldini oladi. /arba bilan urilganda 
voki kuchii turtilganda kallak disk sirtiga tegib ketishi va magnit 
qatlanimi bu/isln niumkin. B a ’zan kallakning oLzi ham 
/ararlanadi.

Kallak b ihn  disk orasidagi havo tirqishi shunchalik kichikki, 
bn .irqishdnn inldiy cliang einas, balki tamaki tutuni tarkihidagi 
MKAtla qaitiq /arracha la r ham o ‘tmaydi. B  unday /arracha lar 
vinchcstcrniiu'. germ et ik korpusidagi ventilya lsiya tosh ik lari dan 
o'tis!i qobilivatiga ega. Ciarchi ular filtrlar bilan berkitilgan bo'lsa 
ham. Chang yoki chekilgan xotmda b ikir diskiar ishdan te/ 
ohiqisliini ckspcrtlar aniqlashgan.

/am onaviy b ikir diskiar 500 (ibavt va undan katta hajniga ega. 
Bunday hajir. M P E G 2  (video formati)ni ikki sutka davomida 
u/luksi/ yo/ishga yetadi.

Operaliv xotiraga nisbatan bikir diskdan ma'luinotlar sekinroq 
u/aiiladi, anmio ta'minot uzilgandan keyin ham ina'lumotlar bu 
iliskda qoladi. Eckin hoshqa lashqi (m exan ik) xotirada saqlovchi 
^urilmalarning ko ’piga qaraganda bikir diskiar ishining te/ligi 
katta.

Oddiv personal kompyulerlaming ko ‘pchiligida ID E  turidagi 
hikir diskiar qo llanadi. ID E  (lining o ‘zi E ID E ,  A T A . A T A P I)  
bu interley- -- onalik platasi shinasiga bikir disk dasturiy va 
apparatli usukla ulanish turi. E ID E  interfeysi bunday turdagi 
to'rttagaeha qurihnani ulash imkonini beradi (b ikir diskdan 
tashqari la/eili diskiar C D -RO M  iiclum diskovodlar b o lish i 
niumkin).

l i/.iin unnmdorligiga yuqori talablar qo’yilgan hoüarda b ikir



disk va onalik platasining asosiy shinasi orasicia ma'lumotlarning 
katta tezlikda u/atilishini ta'minlaydigan interle>s - - SC S I deb 
nomlanadigan interfeysdan Ibydalaniladi. Yuqori unumdorlikdan 
tashqari u tizimga 16 tagacha S C S I deb nomlanadigan 
qurilmalarini ulash imkonini beradi. Ни turdagi qurilmalar ancha 
qimmat bo'lganligi sababli. SC"SI inierleysi odatda ishxonadagi 
kompyuterlarda qo ” Manad i.

Diskli to 'p lag ich lar ham statsionar tizimlarda va ham porlativ 
tizimlarda ishlatilacli. Portativ tizimlarda sig 'tm i \a ma'lumollarni 
uzatish tez.ligidan tashqari, diskli to'plagichning gabaritlan va 
og'irligi hamda zarbiy yukka stabilligi muhim o'rin  egallaydi.

i i i r l i  tizimiy sh ina la r  uchiin IDT, ii ileiTeysIari
llo/irgi paytda faqat A T A  va Serial A T A  interie\slarining 

versivalaridan foydalanilmoqda.
I IЖ  (Integrated D rive Uectronics) umumlashgan alama 

bo'lib. amalda uni o'rnatilgan kontrollerli islalgan dbkovodga 
qo' I lash mumkin. Iloz irg i paytda IDH interie\si rasmiy Л1 A (A T  
Attachment) nomini okli va A N S I standarti sifatida qabul qilir.di. 
Interfeysining original parallel versiyasiga mansub bo'igan A I A 
noim bevosita A T  shinasiga ulangan qaltiq diskni bildiradi. u 16 
razryadli IS A  shinasi sifatida ma lum. A fA - 1 6  razr>adli parallel 
interfeysdir. ya 'n i interfeys kabeli bo'ylab baravariga 16 hit 
uzatiladi. 2001- y ilda  Serial A T A  nomini oigan \angi inteifcvs 
rasman taqdim etildi. Serial A T A  (S A  TA) kabel bo’vlab bir vaqtda 
ma'lumotlarning bitta bitini uzatadi. bu rnn'himotlarni uzatish 
chastotasini oshirish hisobiga foydalanilayotgau kahelning kesimi 
va u/unligini sezilarli darajada kamaytirish imkonini beradi SA T A
- A T A  parallel interfeys bilan dasturiy moslanuvehanlikni saqlab 
qolgan fizik interfeysning tamoman yangi konstruksKasidir.

A T A  standartlar i
А ГА standarti 1989- yilning mart oyida A N S I qoshidagi 

Standartlar bo 'yicha qo'm ita lomonidan qabul qilingan. Serial 
A T A  standarllarini ishlab chiqish uchun Seriai A  FA Workgroup 
nomini oigan ishclii guruh tu/ikli. unga Stamlartlar bo'\icha



qo'm iianing ko'p mulaxassislari kirdi. A I A parallel inlerteysinmg 
cvo ly  ul sis asi oxirgi spctsiflkatsiya ATA-6 (A T A /1 0 0 ) b i Ian 
lugallandi.

S l : i i ) i l : i r l  | I ' on  i h i l . i n i s l i  i i ' K )  

m m l d a t i  I

A I  \-l ! ’>X6 l'><)4 0

A T A  s lm u la rdn n  

D M  All D M A

a  i a - : ’

A I A  - 3 

\  I A - 1

\ I \o 

A  I \ - ( >

0 1

0 -I 

(» -I

0 

0 2

o : 

0 2

>oo() I o -i j o ?

o-i

I C / I v u r l i j i i ,

X’33”

16.67

0 2

0 -I

0-2 0-5

16.67

V vU V

66 (>7 

100.00

X o s s a l a r i

S ig 'im i S .4 (ib a y lg ad u i 
ho ' Ijum d isk lar hilan 

ishlash uc ln in  t ' l  IS  I ,B A  
trnnsh alsivasi

S M A K I  tc\nok\ui\asim
____  _quvvallash

U ltra - D M A  rc im ik ir i.
siL'.'imi 137.4 

( ib av l^ ac lia  b o ' ¡ jmti 
di.sklarni B K  )S 

d arajasida
1 aslcr I D M A  ic jjin la ti. 
>angi XO-kontaktli kabul 
a v lo iin u jlm c liis i hilan 
1 c/korligi 1 00 Mba_\ t  ̂
b o 'lg an  I 'D M A  rcjinu. 
s ig 'im i 144 < ibaytgacha 
bo’ lgan d isk lam i B IO S  
daraja.sida cju\ vjitla^h _

S M A R 'l Self-Monitoring. Analysis and Reporting  
Technology.

/’/>a\i Retahayt; / Ph av t  / kvadrilon havtga /eng. 
( 7/.V ( ’v/iiith ■/■ I  ¡cad  Sector.
LttA I  i'g ica l ¡¡lock Address.
(D M A  ( lira  DM A <D irect Memory Access).

lio/.irgi paytgaeha A T A n in g  quyidagi standartlari ko'rih 
ehiqilgan va tasdiqlangan:

A 'IA-1 (1988-1994 yy.)
A I A - 2 (1996- v.. I'ast-A I ’A . Past-ATA-2 yoki KIDI- deb ham 

nomlanadi):



Л ! Л-3 (1997- y.);
Л  Т А -4 (1998-y., Ultra-ATA/33 deb ham nomlanadi); 
АТЛ-5 (1999-y.. lIltra-ATA/66 deb ham nomlanadi); 
ATA-6  (2000- v., Ultra-A 1 A/I 00 deb ham nomlanadi)

7.3- rasin. A T A  qaltii] di.sklarmi uhsh pnnsipi

А  Г A  standartlarining hamma versiyalari qayta moslami\ chan, 
va 'n i АГА-1 yoki ATA-2 qnrilmalari ATA-4 yokt A IA-5 
interl'cv.si bilan ajoyib ishlaydi. A  I'Anm g liar bii kcyingi standarti 
oldin.uisiya asoslangan. ya 'n i, misol uchun, A1A-5 standarti, b.i /i 
birlaridan tashqari, ATA-6 ning tunksional xnsusiyatlaiini to'iiq 
lakrorlaydi.



I i/.iid iy platadagi l l )h  bo'linmasi - kokp kompyuterlarda 
kenuayish shinasining «qisqartirilgan» bo‘ lmmasidir. A 1A  ID h  
ning standart variantida IS A  16 razryadli shinasi bo‘ linmasidagi 
mavjud 98 tasidan 40 kontaktli bo linm alardan foydalaniladi.

Ilo/irgi pa\tda kahcllarning ikki Kiri 40 va 80 tom irlilari 
qo‘ llaniladi. Ikkatasida ham 40 kontaktli bolinm alardan 
loydalaniladi, 80 tomirli kabeldagi qolgan simlar verga 
tmashliriladi. Bimday konstruktiv yechim  te/.kor interfeys U ltra 
A I A  166 yoki U ltra D M A  166 da shovqin darajasini kamaytirish 
imkonini beradi. Vangi 80 tomirli kabel 40 tomirliga 
mosianuvchan. shu sababli o ‘rnatilgan to ‘plagich interfeysidan 
qat’iv na/.ar. a>nan shu kabeldan ioydalanish maqbul bo ladi.

Ik k i d iskli lionfij*uraLsiya (ilik ita  qattiq  d isk la rn i nlash)
lkkita 11)1: top la^ ich in i bir kompyutcrda o ‘nntish nniammo 

tug'dirishi mtmikin, ch-inki ularnmg liar biri o'/.ining kontroileiiga 
c.-a hamda ularning ikkalasi bitta sliinaga ulangan hokia ishlashi 
rxcrak. A T A  standarlida ikkitn ketma-kcl ulangan qattiq disklarning 
hirgalikda ishlasbini -aslikil qilish na/.arda tutilgan. Uirlamchi yoki 
ikkdamchi qattiq disk statnsi yoki nndagi ulagiehlar yoki n/ib- 
ulauichlarning o ‘ rni aimaslitirilib (M aster bclgilisi - birinchiga. 
S!a\c belgi 1 isi - ikkiiamchiga ulanib). yoki interleys liniyalarining 
biridan boshqaruxchi signal C'Sel (Cable Se lcct - kabclni tanlash) 
berili.-;hi bilan amqlanadi. li/.nrda iaqat bitta qattiq disk 
o ’rnatikanda uning kontroiieri kompyutcrdan kelayotgan hamma 
1-omandalarga rcaksiva qiladi. Agar qattiq disk lkkita (demak. 
kontroller ham ikkita) bo'lsa, koniandalar ikkala kontrollerga bir 
vaqtmng o'/.ida keladi. Ularni shnnday rostías!» kerakki, har bir 
qattiq disk laq.ti oz ig a  yoTlangan komamlalarga reaksiya qilsin. 
Master/Sla\e tilagiehi iu/ib-ulagichi) va boshqaruvchi signal C Se l 
a>nan >hunga xi/inat qiladi.

lkkita qattiq disklar kor.trollerlarining bar biriga lining statusi 
birlamchi voki ikkilam chi ekanligi xabarini bcrish lo/im. Yangi 
to'plamalarning ko‘pida faqat bitta u/ib-ulagieh 
v birl.Mtich i/ikki lamcli i)tlan, ba'/.ilarida esa xana ikk inchi disk



mavjudligi (s lave prcscnt) uzib-ulagichdan ham loydalaniladi.
To'p lam a lo 'g 'r i  ishlashi uclum u/ib-ulagiehlarniiig hulatlari 

bo'yieha hainma yo 'r iq la i to'plama hujjatlarida kcltiriindi.

Serial A  I'A
ATA-6 standarti paydo bo'lgatidan kevin 10 yildan ortiq 

foydalanilgan paralle l intcrfcys o'yindan chiqqandck tuyulishi 
mumkin. Tekis knbcldan ma'lumotlarni 100 Mbayl/s le/Iikda 
uzatish signallarni sinxronlashtirish va elektromagnit nurlanish 
hilan bog'liq bo ’ lgan ko'p muammolarni tug'diradi 1 izik 
lo 'plagichlar paralle l interfeysming o'rniga kelgan yangi ketma-kel 
mterfc\s A T A  (S e r ia l A  I A ) bu muammolarning yeehimi bo'Idi.

Serial A T A  daslurty darajada qayta moslanuvehan. ya 'n i iluari 
foydalanilgan dasturiy ta'minol yangi arxitektura hilan hech 
qarnlay cheklashlarsi/ muloqotda bo'ladi. Hoshqacha a\lganda. 
parallel A I  A  h ilan ishknchi mavjud kiritish-chiqarish ba/a\i> 
ti/inii. operatsion ti/im lar va ulilitlar ketma-ket interfe\s hilan hani 
shundav ish la jd i. Serial A l  A mavjud A l  A va A l  A P I 
qiirilnialarining hammasini quwatlaydi: C D -RO M , ( D-RW va 
D V D  diskovodlari, magnit tasinasida to'plagichlar. SuperDisk 
di.skovodlari hairnia hozirgi paytda parallel A l A  qu\\ alla\digan 
boshqa turdagi to 'p lag ich lar hani ushbu qitrihnalar qaloriga kiradi. 
Albatta. ba'zi bir fizik larqlar ham mavjud: masalan. A T A  
standarli d iskovotlini A T A  kcüna-ket interfes stning xosl- 
adapleriga ulab bo' lmavdi va aksincha. Serial A  I .Ada ancha tormq 
7 kontaktli kabellardan foydalaniladi. ular (iziinis 
komponentlarning ulash sxemasini soddalasht insli va kabel 
boMinmalari gabariílarin i kichiklashtirish imkonini beradi Serial 
A T A  m ikrosxemasining konstruksi\ asi kontakllar sonining kamligi 
va ta'minot kuehlanishining pastligi hilan ajralib utradi. Hu 
o'zgarishlar A T A  parallel interfeysiga xaraklerli bo'lgan ko*p 
muammolarni barlaraí qilish imkonini beradi.

S A l 'A  kabelin ing maksmial u/unligi bir metr (30,37 dyuym), 
bu A P A  parallel interfc)sinm g 18 dvuymli maksimal qiymatidan 
ancha kalta. A ncha tor. uzun va ar/.on kabeldan toydalanmchi



ketma-ket inlerfey.snmg m a'lum ollarn i u/alisli te/.ligi 150 Mbayt/s 
ga teng (parallel A T A / 100 u/.atish te/ligidan bir yarim  marta 
katla). S A  1 A  II versiyasida bu tc/lik - 300, SA  I A  I I I  versi>asida 
csa - 600 Mbayt/s gneha ortdi.

Kabel bo‘\ lab u/.atilayotgan m a'lum ollarni kodlash va 
dekodlasb uclnm Serial A T A  S V / I0 V  noniini olgan shifrlashning 
maxsus sxemasidan toydalaniladi. Dastlab 8V/10V kodi 19S0- 
yillarnm g boslnda nia lum otlanii le/kor uzatislula 1 d«il«niisli 
nchiin 115 M kompaniyasi tomonidan ishlab chiqilgan va 
palentlangan. I io/irgi paylda bu s\ema m a'lum otlarni te/kor 
u/atish standartlanning ko'pida, jum ladan. Gigabit hthernel, l ib re  
larda hain foydalanilmoqda.

7 A- rasm . SA  1 \ slandarti qaUi<| d is k la r in n iL i  ulanish p r in s ip i

7.5- rasm. tiitaehi l'ravcistar vinchcsicri 
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I ’M )  - qiiyisliqoq ci¡sklnrda to'plagieli
l; l ) I )  (F loppy Disk D rive ) qayisiiqoq disklar (ïloppi-disklar. 

d isketalar)ni o'qish/vo/.ish uehun qurilma. Ilgari diametnda
o-lchami ikki Nil 5,25" (133 m ini va 3,5” (89 mm ) bolgan 
magnitli disklardan Ibydalanilar edi. Dasturlar doim shunday 
disklarda vetka/ilardi. llo / ir  besh dvuymli disklar yo 'q  bo'lih 
ketdi, la/.erli disklar (C D - R O M ) kcng tarqalgani mnnosabali bilan 
uch dyuym li disklar asosan inlbrmatsiyani bir kompyutyerdan 
boshqasiga ko'chirishda ishlatilmoqda. O 'lchami 3,5" li qayisiiqoq 
diskga 1,44 Mbaytgaeha informatsiyani yo/ish mumkin.

K o ‘p villar davomida qayisiiqoq disklar diskoxodi shunehalik 
standart qurilma bo 'lib  qoldiki. uni tanlashdn heeli bir qi\inehilik 
yo 'q . Istalganini olsangi/, o ’n yd davomida ajo\ib ish!«i>tli. 
Ta jribalar ko'rsatdiki, bu kompyuterning eng u/oq niuddat 
xi/niat qiluvehi qu. ihnasidir.

3,5" li diskovod ishonchliligi haqidagi gapning ',5 " 
disketalarga laalluqli jo y i y o lq. Ishlab chiqaru\chi (va narxilga 
qarab ularga ishonchli cmas voki umuman ishonib bo’ lmaydigan 
qurilm a deb qarash kerak.

1. Disketalarning ashaddiy dushmani chang. ligan, 
diskctalar qimmat bo'lgan paytlarda, liar bir disketa alohida 
p laslik li pakelda bo'lar, bu pakel uni changdan himoyalardi. lîcsli 
y il oldin diskctni ishlab chiqaruvehikir bundav paketlardan vo/ 
kechdilar va natijada disketalarning xi/mat muddali keskin 
qisqardi. Disketam ishdan chiqarisli uchun uni bir marta 
liimoyalanmagan holda clu>*JUakda olib \unsh vetarli bo'hshi 
mumkin.

2. Disketam qog'o/ga o'ramang qog'o/ ehangli mulnldir. 
ling  vavshi variant -  disketani alyuiniii Iblgasiga o'rab olih 
yurishdir; u tramvayda va mctroda tashqi magnit lnaydonlandan
ham hunoya qiladi.

3. laidash imkoni bol lganda plastniassa korobkalaridagi 
disketalarni oling. U larda saqlangan disketalarning «nm ri» u/oqioq 
bo'ladi.

•1. C/rli sabahsi/. uomaTum ishlab chiqaruv chilarning



disketalarmi sot ib ohnang. B A S K  va Verbatim  markalari eng 
yaxshi hisoblanadi (ularda ham qalbakilari bo 'lad i). ïc llo n  
qoplamali Verbatim disketalari qimmatroq turadi, lekin bunday 
qoplatnalar changdan va qalbakilashdan saqlaydi.

5. Disketalarda im ihim  ma'lumotlarni saqlaganda yoki 
transportirovka qilganda doim ikki nusxa qiling. Informatsiyani 
oluvchi ma'lumotlarni o lganligi haqida xabar bermaguncha bu 
inlormatsKani o 7  kompyutermgizdan o'ehirmang.

6. Disketada biror m a’ hmiot olsangiz, o 'sha /.ahoti disketa 
Khehanlik qobiliyatini tekshirib. undan ma'lumotlarni 
kompvuterga ko’chiring (ertasiga disketa o 'q ilad im i yoki yo ’qmi 
noma'lum).

C D -R O M  diskovodi
( D-ROM  diskovodi tovush kart asi kabi m ultimedia jihoziga 

kiradi (7.6-rasm). Bu jutllik  (multimedia kompk'kti deb iiam 
ataladi) kompyuter ti/im ining eng oxirgi komponentlaridan biri.

Hugungi kunda kompyuter C O -RO M  diskovodisiz mavjud 
bo'lishining imkoniyati deyarli qolmadi. chunki ko 'p  dasturlar 
kompakt-disk larda tarqatilmoqda. Bunday qurilm asi bo'lmagan 
kompyutemi dasturlar bilan jihozlash juda q iyin  bulling uehun 
katta tajriba \a qo'shimcha jihoz  zarur.

/

7.f>- ra>m. С П -ROM  diskovodi

Bitta konipakt-disk (lazcrli disk) 650 M baytga yaqin sig'imga 
ega. ya'tii 450 la ueh dyuym li qayishqoq disklarni almashtiradi. 
Buning ustiga inlormatsiyani saqlash ishonchliiigi ancha yuqori. 
Masalan. u magnit maydonlaridan, qarishdan va hntto inavda
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tirnalishlardan qo'rqmaydi. C D -RO M n ing  eng kalia kamchiligi 
in lorm alsiyani qayta yozish munikin emasligidir; u laqat o'qish 
uchun m o'ljallangan.

C D - R O M  diskovodini ishlab chiqaruvehilar ularning te/lik 
\arakteristikalarini nuittasil yaxshilab bormoqdalar. liugungi 
kompyuterlar 32-, 40-, 50-te/likli diskovodlar bilan 
komplektlanmoqda, lekin ho/irgacha ancha sekin ishlaydigan 
c]iirilmalar ham ishlalilmoqda.

C D - R O M  diskovodi bikir diskka o'xshab onalik pialasiga 
nlanadi va  unga o'xshab qabul qilingan standartlari SC S I \okt 1D Г 
(Л Т Л , A lA P I )d a n  biri bo'ladi.

S C S I intcrfeysli C D -RO M  diskovodi te/roq ishlaydi, lekin 
qimmatroq ham turarii. Ularni S C S I shinasi hilan jilio/langan 
ti/.imga qo'shish qulay. ya 'n i kompyutyerda SC S I bikir diski 
o ’rnatilgan bo'lsa. SC S I inlerleysining lentali kabeli (shleyli)ga 
bikir diskdan tashqari vana oltua S C S I qunlmalarini ulash 
mumkin. jum ladan. C D -RO M  disko\odini ham. Ua'/an tovush 
platasi S C S I (vok i ID H ) mteri'c-ysi bilan jiho/langan bo'lishi 
mumkin —  bu huida diskovodni unga ulash mimikin.

D V D  to‘ | ilii^ id ila ri
D V D  (D ig ita l Versatile D isc) - bu raqamli universal disk yoki 

boshqacha aytganda, katta s ig 'im li kompakl-di.sk. Amalda bar hir 
D V D - R O M  to'plagieh C D -RO M  diskovodidir. va'm  bu iurdagi 
lo 'p lag ich lar oddiy kompakt-disklarni ham \a D V D  disklarni ham 
o ’qiy oladi. Kompakl-disklar qavsi uptik icxnoKn. i\.u!;m 
fbydalansa. raqamli universal disklar ham o'sh;. oplik 
texnologiyadan foydalanadi, laqat ular yo/uvning vuqori /ichligi 
bilan farqlanadi.

D V D  standarti \otiia hajmmi. dcmak kompakl-disklatga 
vo/iladigan ilovalar hajmini, se/.ilarli darajada oritiradi. Msiiski. 
C D -R O M  disklarining hajmi zamonaviy iknalarning ko'pehiligi 
uchun, ayniqsa, video fayllardan aktiv loydalanilganda vclatii 
etnas. O 'z  navbatida D V D  disklari diskning har hir larallda 1,7 
tibayt gacha (bir qatlamli disk) va 8.5 (ibayl gacha (ikki q.itlamli



disk) nui luinotlann saqlashi mumkin, bu slandart kompakl- 
disUarga qaragat’.da la\minan 11.5 marta kalta b o iad i. Ikk i 
totnonlama D V D  disklarinmg hajmi hir tomonlilarga qaraganda. 
tahir.ki. ikki marta kalta. Am ino ho/irgi paytda diskning ikkinchi 
trualuiaj'i maTumotlarni o ’qish uchun diskni o 'ch irib  qo 'yishga 
(<•»'¡i'ri kcladi. Original slandartga muvoflq D V D  diski bir tom onli. 
bir qatlamli va 4.i’ Gbayt inibrmatsi\ani saqlaydi Zam onaviy 
kompakt-disklarning dtamclri qanclia bo'lsa, yangi diskning ham 
diametri shumha. Ickin u ikki maria ingichkaroq (0,6 nun). 
M I ’lXi-2 lbrmattni qo'llab, yangi diskka 135 minutli video lay! - 
iich kanaili silatli lowish va to'rt kanalli subtitorli to 'liq  u K iia jl i 
fihnni sig'dirish mumkin. Disk sig 'im ining qiymati tasodifiy emas: 
•4anda't kinoindustriva vakitlanning lalablariga javoban yaratilgan, 
ular ko'pdati beri \ idcokassetalaini arzón va ishonehli disk bilan 
almashlinnoqchi cdilar.

1 h v i ' i : i  km:<!a ! )V I )  disklarining to‘rtta asosiy luri mavjud, ular 
lomonlar som (bir voki ikki lom onli) va qallam lar som (b ir va ikki 
qatlam li) ho 'yicha tasnillanadi.

• DVD-5 bir tarall!. bir qallam li, 4.7 (¡bay! hajmli disk. Bir- 
biri bilan biriktirilgau ikkita qistirmadan tarkib topgan. 
I J lardan biri so/ilgan qailam b o iib , nolinchi qallam  
deviladi. ikkinchisi esa batamom bosh. B ir  qallam li 
disklarda odatda akum in li qoplamadan foydalaniladi.

- DVD-9 hir tarafli. ikki qatlamli, 8,5 Cibayt hajm li disk. 
Ikkila shtamplangan qislirmadan tarkib topgan, qistirm alar 
bir-biri bilan shunday biriktirilacliki, ikkala yozilgan qallam  
diskning bir taralïda joylashadi; ikkinchi tarafdan bo'sh 
()istirma joylashadi Tashq« (no linch i) shtamplangan qallam  
sarimshaffol tilla plyonka bilan qoplanadi. u ushbu qallaniga 
fokiislangan la/ei nurini qaytaradi va quyi qnllamga 
lokuslangan nunii o'tkazadi. Ikkala qallamni o 'q ish uclum 
fbkusi o'/gnnivchi bitta lazerdan foydalaniladi.

* DVD-10 ikki taralli. bir qatlamli. 9,4 Cibayt hajm li disk. 
Bir-biri bilan ichki tarali bilan biriktirilgan ikkita 
-.htamplangan qistirmadan tarkib topgan. Yozilgan qatlam



(har bir tarafdagi nolmchi qatlam) odatda akum in 
qoplamaga cga. h 'tib o r bering: bn turdagi disklar ikki 
tarnllidir; bisoblovchi la/.cr to'plagichning qu\i qistnida 
joylashgan, shuning uctum diskning ikkinchi laralnti o'qisli 
uchun uni joyidan olish va o'girib o'rnatish /aritr.

• 1 ) V I )-1 8 ikki taralli. ikki qatlamli. 17.1 Gbayt hajm 1 i disk, 
lia r bir taraikla ikki qatlamli \o/uvni birlaslitirgan. Disk ikki 
laraili bo'lib. lining bar bir tarafi ikki shtamplangan 
qatlamlardau shakllanadi. ular bir-biriga orqa qismlari bilan 
biriktiriladi. lashqi qatlam lar (diskning har bir taraildagi 0- 
qallam) yarim  shaffof lilla pkonka bilan qoplangan. ichki 
qallamlar (har bir tarafdagi 1-qallam) aKum in qoplamaga 
cga. B ir  qatlamli diskning aks eltiiish cjobili\a li 45-85%, ikki 
qallamliniki esa 18-30%. Aks cllirish xossalanning bir xil 
cmasligi kuchaytirishni avtomaiik rosilash sxemasi bilan 
kompensalsiyalanadi.

D V D  diskining marka/.iy leshigi 15 mm h diamctrga cga. >a'm 
lining qirralari disk marka/.idan 7.5 mm li radiusda jo\lasbgan. 
Diskni fiksatsiya qilish jabhasi (Hub ('lum p Area M CA) 
marka/.iv tcshik qirrasidan boshlanadi \a disk marka/idan 16.5 mm 
inasotada tugavdi. Boshlang ‘ ich (yoki nolmchi) jabha 24 mm 
radiusda boshlanadi va disk marka/.idan 58 mm masillada 
jovlashgan oxirgi (yoki o 'rta ) jabha bilan tugaydi Rasman disk 
yo'lakehasi lining marka/.idan 58,5 mm inasotada luga\di: so'ngra 
1.5 mm kcnglikdagi butcr /.onasi jovlashadi.

B ir  te/lilik ( Ix )  to 'plagich D VD -RO M  m a‘ lumotlarni I ..»85 
Mbavl/s ga tcng Ic/likda u/atilishini ta"minla\di. bu ()\ (.'D-ROM 
ning ma'lumotlarni u/atish le/ligiga ckvivalcnl ( lx  С D-ROM  ning 
ma'lumotlarni u/atish le/lig i 153,6 kbayt/s \oki 0.1 >36 Mba\t/sV
l.ekin bu lx  D V D - R O M  to'plagichi kompakt-disklarni to'qqi/ 
marta tc/.roq o 'q ish in i bildirmaydi: D V D  to 'plagie b lari ning 
aylanish te/ligi C D -R O M  ga o'xshash lo 'plagichlarining aylauish 
tc/.ligidan atigi uch marta kattaroqdir. Shunday qiiib. I\  D V D  
to'plagichining aylanish tc/ligi 2.7x CD -RO M  to'plagichi a\lanish 
tc/.ligiga dcyarli tcng. D V D - k O M  texnikaviy xaiaktcristikalarida



odatda tkkila paramelr ko'rsatiladi, uiardan biri Ü V H  tiisklarini 
o'q ish tc/ligini. ikkinchisi csa - kompakt-disklarni o 'q ish tc/ligini 
bclgilaydi. Ma sa I a iK D V D - R O M  I6 x M0x parametrga cga bo isa, u 
mos ravishda D V D  disklarini \a kompakt disklarni o 'q ish tc/ligini 
bildiradi

S ijvo ila r va topsh iriqh ir
1. Onalik platasi ishlasluning asosiy aspektlarini bayou qiling.
2. Onalik platasi shinalarini va ularning ishlashini ta'rillang.
V Inteurallashgan ti/ im lar asosis tusluinchalarini aylib  bering.
A. 14 1M periferi\a qurilm alan haqida so '/lab bering.
-v I ashqi xotirada saqlovchi qnrilmalarga n im alar kiradi?
6. Ti/imning munikin qadar maksimal tezkorligini ta minlasli 

uchun bikir diskning parainetrlari qanday bo'lish i kerak?
7. AjrahiNchi diskli to 'plagielikirni tahlil q iling  va to'plagieh 

bilan lining disklarini lavsillang.
8. Ke> inchalik ho'ladigan moderni/atsiyani hisnbg.i olgan 

hokla ti/imning optimal konllguratsiyasini tanking. 1 anlangan 
koniïguratsiyani batalsil asoslang.



8- B O B .  A V T O M A T L A S i ! T I R I L G A N  L O Y l i  I A L A S I  I N I \ ( .  
T E X N I K A V I Y  V O S I T A L A R I :  M A S I I I N A  (.’R A l ' i K A S I

8.1. M a s liit ia  ¿»ralikasi
tira llk a v iy  ti/.imlar mashinaso/.lik obvektlari A I I ida alohida 

o 'nn  egallaydi. Odatda g ra likaviy  li/im  qandavdir ba/a\ i> 
ta'm inot asosida quriladi.

()lc! in videokartalarnmg ha'zi turlarini va ulami onalik 
platasiga ulasli usullarini ko'rgan edik. l-.ndi \ ideoadapteriarm 
ko 'rib  chiqamiz.

V id e o ad ap le r ln r
V ideoadapierlar takomillashishning u/oq yo 'lin i tosib o 'klilar. 

birinchi personal komp\uterlarda monitor vihitida tunnnshdagi 
televizorlardan foydalanildi, ho/irgilari esa kompyuterni q iiw atli 
grafikaviy stansiyaga a\ lantirmoqdn. Bu oraliqda plata va 
standartlarning bir necha aviocii almasluli.

Dastlab M D A  Monochrome Display Adapter (displeyning 
momtxrom adaptcri) standaili paydo boid i. M DA  platasi ekranga 
faqat alfavit-raqamli inlbnnatsiya - bardar va raqamlarni chiqansh 
qobiliyatiga ega edi: hech qanday gralika va rang yo cj edi.

Л/Л.-ím almashlirgati ('(/A  Color Graphic* -Ulapier (rangli 
gralika adaptcri) nafaqat matnli. balki grafikaviy icjimda l am ishladi 
va berilgan o 'n  ultita rangdan to'rttasi chiqishini ta'.ninlab lurdi.

E G A  - Enhanced ( iraphies Adi/pter ;ui\shilangan gralika 
adapten) 64 rang palitrasidan ekranga chiqadigan ra.igiarni 16 
tagacha yctkazdi va ekranga ehiqariladigan gralika silatini se/ilarli 
vaxshiladi. E G A  standarti paydo bo'ltshi bilan gralikaviy 
dasturlardan, jumiadan, birinchi M icrosoft W indows >'peratsion 
tizim laridan. keng foydalanish boshlandi.

j xjA  —  Video ( iraphies A rra y  vidcostandarti eng qnlax. 
bummgi kungaeha foydalanilayotgan bo'lih, asta-sekin .S ÍG .Í 
(Super-VG A ) standartiga o'tdi. I (».-/ning birinchi platalari 262 144 
rang palitrasidan 256 rangni ekranga chiqardi. Keyinchalik ViiA  
bilan bnga mos keladigan juda ko 'p  platalai paydo bo'Id. ularda



mnmkin bo igan  rang luslari 16.8 m illiongaeha yetdi ( ¡ ru e  ( olor 
rcjimi).

Vidcoadapterlarni ishlab ehiquvchilarning um uiniy mtilishi — 
monitor ekranida asliga maksinial yaqinlashgan munikin qadar 
sifatliroq lasvirni olishdir. Bunda quvidagi: aks cttirilayotgan 
ranular sonini ko'paytirish: aniq \a h<ir x il tasvirlash qobiliyatini
i.-rllirish; lasvirni ekranga ehiqarish (ezligini tc/lashtirish va/ilalari 
doini 1)0 1 ladi.

Aniq va bar x il tasvirlash t/ohiliyaii bevosita ekranga 
cliiqariladigan tasvinnng aloliida nuqtalari p iksellar bilan 
bog’ liq. Odatda gon/.unta) va vertikal bo 'y ie lia  piksellar soni 
haqida gapiriladi. I ' (M  rejimida aniq va har xil tasvirlash qobiliyati

640x480 nuqta. Bugungi kunda -- 800x600, 1024x768,
1280x1024, 1600x1200 va undan k o ’p nuqtakir rcjim lari 
qoilanm oqda.

B ir  pa\tda aks ettinladigan ranglar sonini rung chuqurligi yoki 
rana tasvirlash c/ohi/iynli deb ataladi. Rang tasvirlash qobiliyati 
tasvirning har bir nuqtasi uchun xoliraning neelia biti ajratilganiga 
bog’liq. Sakkiz bit ajratilganda nuimkin b o ig an  ranglar soni 256 
(ikkining sakkizinchi darajasida)ta, 16 bit 6^ 536 rangni beradi - 
bu reiim High C o lo r deb ataladi, '¡'rue C o lo r  (16 111 216 rang) 
reiimi piksellar rangini kodinnkalasb uchun 24 bitdan 
t'oulalanilganda erishiladi.

Z am m aviv  \ ideoadapterlar bandan b.am yuqori ra/ryadga 
ejjalar. masakm, bir nuqtaga 32 bit, lekin bunda ko'rinadigan 
ranglar 'on i orlmaydi. Qo^shimcha ra/.ryadlarda saqlanadigan 
infomiaisi\.i niaxsus dasturiar toinonidan grailkani aks ettirisli 
operats*yal;.rini tczlashtirish uchun yoki p o lig ra f ía  mahsulotini 
:avvorlashda koinpyulyerdan Ibydaianilganda rangni u/atishni 
yaxshilash uchun foydalaniladi.

V ideoxotira
Lng birinchi I B M  P C  koinpyuterlari uchun niaxsus videoxotira 

talab qilingan. Konipyuterning asosiy xotir; sida maxsus zona 
ajratilar va shu zonada ekran tasviri saqlanar edi. Agar tasvirni



o'/gartirish /arur b o isa . bu xolira sacheykasiga boshqa qmnatlat 
yo/ilar edi. Zam onaviy  kompyuterlarda tasvirlarni saqlash uehun 
asosiy xoliradan foydalanilm aydi agar videoadapler platasiga 
yuqori tezlikda ishlavdigan maxsus xotira mikrosxemasi 
joylashtirilsa. hamniasi juda te/ ishlaydi.

Videokarta ta 'm in laydigan amq va har xiI lasvirlash qobilivati 
va rang chuqurligi qanclialik katta bo isa, videoxotiraga talab 
shunchalik katta b o ia d i. Agar videoxotira I Mbayt xotiraga ega 
bo isa, uning im koniyali maksiinal rejimda 256 rangda 102-1x768 
nuqta yoki 16.8 min. rangda 640x480 nuqta bo iad i. Agar 2 Mbayt 
bo isa, True C o lo r  rejim iga 800x600 nuqta lasvirlash qobiliynlida, 
4 Mbavt bilan esa -  1280x1024 miqtada erishiladi.

Nainunaviy kompyuterlar uehun \ ¡deoxotiraning naimtna\ iy 
o icham i kompyuter va/ifasiga bogiiq . Hujjatlar bilan ishlangan 
taqdirda 2-4 M bayt bcmalol yetadi, agar grallka bilan ishlavdigan 
bo isa. 8-6 M bayt b o ig an i nia'qul, iekin videoadapicrga eng 
yuqori talablarni multimediali ilovalar. ayniqsa kompvuter 
o 'yinlari qo 'vadi. Sckin videoadapler hato  /amonaviy 
kompyutvcrda ham o ‘y in li dastttrni tormo/.lashi muntkin. Shuning 
uclum agar kompyuter kompyuter o 'yinlari uehun Ibydalaniladigan 
bo'lsa. 16-32 M bayt xotirali videoadapler bo igan i ma'qul.

Kkran yan j’ ilan ish i eliastolnsi.
Ninni uehun kompyuter numitori bilan 5(1- 0 sm inasofacla 

ishlash inu/nkin, shw u lay  lelevizorni esa hir neelhi ineir musojaihi 
ko 'rgun m a'qu lhg in i S iz  hilasizmi7 llalki. Ihwima gnp ntoniionhi 
taw ir vaxshi ko ‘rin ishhlad ir?

Yo 'q , eap laqatgina blinda emas. Kkran vani’ihinish chusloiasi 
(ekranda tasvirning qayla rastnlanishi ehastotasi) (reiresh rate) ham 
katta roi o‘ynaydi. le levi/orda u qat'iy belgilangan va 50 («s ga 
teng (elektr tarm og'idagi tok ehastotasiga mos). Bunday chasiotada 
tasvir titrashi ko /.ga seziladi.

l-kran yangilanish ehastotasi 50 Cîs bo igan  monitorlar ilgari 
boigan, Iekin ular C G A  va KG  A standartlari bilan birga 80- 
yiüarda o 'tm islu la qo lib  ketdi, hugungi kunda esa 60 ( is li ekran



\angilatm h chastotasi b ilan ham ishlab b o im a y d i -  titrash 
ko'/ga sc/iladi. Ishlash ruxsat etiladigan yangilanishm ng 
m inim al chastotasi -  75 Gs, lavsiya q ilinadigani - «S5 Gs, 
komfortlisi esa - 100 G s va undan ko‘p. M o n ito r bundav 
ehastotani ta 'm in lay olislii unga ho g iiq , lekin tasvirn i ckranga 
liai holda vidcokarta ehiqaradi.

lia r \il grafikaviy rcjim larda bu ehastota liar xil boiish i 
mumkin. bkranning amq va bar xil tasvirlash qobiliyati qanchalik 
ko'p bo'lsa, yangilanish chastotasi shunchalik kani boiadi. 
Vidcokarta hujjatidagi jadvalchada aniq va bar xil tasvirlash 
qobili\almiim har biri uchun \ideokarta ckran yangilanishining 
qanda\ chastoiasini la in in lash i ko'rsatilgan.

Agar Si/.ga ushbu v idcokarta  1024x468 ckran tasvirlash 
qobiliyatin i la 'm in layd i d cy ilsa , bu 15 yoki 17 dyuym  o ic h a m li 
m onitor hihin ishlash uchun bcm alol yctarli. I.ck in  blinda S i/  
ckran yangilanishi chastotasi 60 ( is  ckan lig in i ko 'rsangi/, 
b ilm gki. videokartada bunday rcjim  >o'q, chunki blinda hcch 
ham ishlab b o im ayd i!

G ra fiU av iv  le/.latgichlnr
/am onaviv \idcokarta o ‘z xotirasida ckran obra/im 

■>aqla\digan va monitor uchun signalni shakllantiradigan oddiy 
qurilma emas. I lo/irgi paytda bu o ‘/ining mikroprotsessorlariga 
eua bo igan  kichkinagma kompvutcr b o iib , o ‘zi hisoblarni 
bajarish va ckranda nima va qanda\ qurilayotganini boshqarish 
qobiliyatiga cga. V idcokartalam ing hisoblarni va tasvirlarni qurish 
qobiliyati appavndi vidcolezLm ish  deb ataladi (agar vidcokartada 
bunda\ qobilivat hoim asa, yuk asosiy protsessorga tushadi va bu 
holda dasturiv vidcoiczUuush haqida gapiriladi). Zamonavi\ 
kompyutcr o 'yinlari uchun vidcoadaplerda tc/lanish 
innksivalarining bo iish i zamr.

Vidcokarta qandaydir hisoblarni bajara olishi uchun u bcrilgan 
algorilm lar bo yieha ishlashi kcrak. No/.ik jovi sliundaki, dastur 
tu/asotgan dasiurchilar bu algorilm lar haqida oldindan bilishlari 
lo/ini. ISundan besh y i ! oldin sharoit bundav cdi videokartalarni



ishlovchilar ularga te/latuvchi 1 unksiyalar kiritishar, tekin 
foydalanilishi munikin bo igan  dasturlar yo ‘q edi, ular miniman 
inavjud cinas edi. Bunday hollarda odalda videokariaga alohida 
diskda qandaydir biltagina o 'y in  ilova qilinar edi, unga qarauanda 
solib o iuvchi qoyil qolardi, lekin qolgan boshqa hainnia dasturlar 
bilan videokarta oddiydek ishlar edi. Mdcotczhmishni 
optim allashiirish  atamasi shunday pavdo boid i. Bunday hollarda 
ushbu dastur ushbu videokarta ucluin optimallashgan yoki, 
aksineha, videokarta ushbu dastur ucluin optimallashgan deyilardi; 
bunda videokartani yaratuv ch ilar \a dasturni yaratuvehilar 
hainkorlikda ishlagan bo iard ila r.

Bundav tc/.latkichdau loydalanuvcliiga maufaal kani, clumki 
hech kini faqat bittayu-bilta dastur bilan ishlavu-rmauli, ayniqsa, 
bu o 'y in  bo isa . U te/, m e’daga tegadi. Shunda vidcokaitalann 
ishlab chiquvcliilar shunday dasturni topishiza qaror qildilarki, u 
bilan ko 'p  foydalanuvchilar ish!a\ olsin va o'/lapning 
videotezlatkichlari unga uisbatau optimallaslisin. k o 'p  qidirishga 
to 'g i ’i kelmadi, yecliim i topildi, bu W indo\w hr. Uning 
darchalari \a darchalarining elememlari o ‘n tnillionlab 
kompyuterlar ucluin tanioman bir \il. W indows staudart 
ciem entlari tasviriui te/.latish inikonini beradigan \ ideokarta'ar 2D- 
icz la lk ich lar (ikki o ieh a in li, tekis gralïka le/latkichlari) nomini 
oldi. 2l)-te/latkichlari haqiqatan operatsion ti/im va uning üovalari 
bilan ishlashni tezlaldi. W indow s darchalari ramkalariga sig'Miagan 
(joylasha olinagan) narsalarning hammasi (birinclu navbatda ular 
m ultimédia dasturlari va kompyuter o'\inlari edi) uch o icham li 
(31)) graflka jabhasiga o'tka/.ildi.

JD-tez/alkich  ko'p miqdordagi m aula /arrachalardan tasvirni 
yasaydi, ularning bir- biri bilan o '/aro la'sirini, bir-birini qanday 
to‘sishini an iq lau li, so'ngra ularni bo‘yaydi yoki layyinlab 
qo 'yilgan tekstura (tu/.ilma) bilan toid iradi. Tab iijk i, bularmng 
hammasini har \ il algoritm lar yordamida bajarish munikin. 
Shuning uchun bu jabhada u/oq vaqt \agona standartlar boim adi 
va dasturlarni hamda videokartalarni ishlab ehiqaruvchilar



«klan»larga ajralib ketclilar. Standartlar paydo boiganda esa ular 
orasida kurash boslilanib keldi. Kom pyuter texnikasida «standartlar 
kuraslti» bilan tez-te/ uchrashishga to 'g 'r i keladi. Mahsuloíni sotib 
olish pavtida qavsi standart yutib chiqishini topa bilsak, bu uning 
u/oq vaqi va ajoyib ishlashini ta 'm in layd i. Agar topa olmasak, 
yaqin keiajakda sotuvda paydo bo lad igan  kompyuter o ’yinlari va 
boshqa dasturlar bi/ning koinpyutyerda ishlamaydi (agar ishlasa 
ham juda sekin ishlaydi), chunki bi/ning jihozlariniiz ishlab 
ehiqaruvehilar nazarda tuígan qandaydir funksiyalarni bajarma>di.

31)-grafika jabhasida standartlar knlubxonahu  deb ataladi. Bu  
atama dasturchilardan keldi. 0 ‘zlarining mikrodasturlarini (ulardan 
dastur y iü 'ilad i) ular bu m ikrodasturlarni kutubxonalarga 
biriktirish > o ii bilan standartlashtiradilar. Agar vidcotc/latkich 
X Y /  lirmasining standart grafik kutubxonasi bilan ishlash uchun 
optimallashlirilgan bo lsa, bu firmaning hamma dasturlari tczlamsh 
lunksivalaridan Ibydalaiidilar.

Boshqa j in n a la r  daslttrlari bilan n inu i q ilish  kerak?
Bu ftrmalarga yoki X Y / . kompaniyasidan grafik 

nimdasturlarning standart kutubxonasini sotib olishga va 
o'zlarinmg lovihalarida faqat ulardan foydalanishga yoki bu ish 
ularga ma'qul bo'lmasa, o ‘z kutubxonalarini ishlab chiqishga va 
videokartnlarni ishlab chiqaruvchilarni ularning kutubxonalari 
vaxshiroq ekanligiga va ular videotezlatkichlarini ushbu 
kutubxonalarga optimal lashtirishlari du rustí igiga ishontirishlari 
lo/im.

U/oq davom ctgan «kulubxona kurashi» natijasida bugungi 
kunda ueh asosiy kutub.xonalar: G lide, O p e n G L  va D irectSD  
ajralib chiqdi. G lide kutubxonasini boshqalardan oldinroq 3D- 
te/latgichlari bo/origa o'/ining Voodoo G raphics kartalari hilan 
3D I\ kompaniyasi ishlab chiqdi. Bugim  biz peshtaxtalarda 3Dfx 
belgisi qo'yilgan o ‘\inlarni ko'plab topamiz. Qolgan ftrmalarning 
vidcotezlatkichlari ularni ko‘pda qoMlab-quvvatlamadi va taxmin 
qilish mumkinki, yoki u xaridorgirsiz boMib qoladi, yoki vangi 
narsaga oV.garadi.



O penG L kutubxonasi ¡ B M  ¡ ‘С  platlormasida emas. balki 
maxsus baquvval grafik slansiya platiormasida yaratildi. 
]-oydalanuvchilarga u Quake o 'y  mining muvaffaqivali tufayli 
keldi; bu o 'y ind a  dasturehilar ushbu kutuhxonaning 
soddalashliriigan variantidan Ibydalatulilar. Quake o ‘\ ini 
shunehalik mashhur bo 'ld iki, bu o 'y in  tarqalgan paylda ko'p ishlab 
ehiqaruvehilar o'/.larining videokartalarini ushbu o'yin hilan 
ishlashga optim allaslitirislmi. ya 'n i u.shbu kutubxonani qo'Iiab- 
quwatlashni ornadl¡ marketing tadbiri deb bildilar. ( ) '/  navbatida 
vangi dasturlarni ishlab chiquvchilar O penG L kulubxonasidagi 
protseduralardan foydalanishni hain omadli marketing tadbiri deb 
hisobladilar, chunki Ibydalamivehilarda bu kutubxonaga tayangan 
juda ko 'p  videote/latkielilar mavjud edi. (ilide  kulubxona.si 
o'zining yaratuvchisi --- 3Dfx kompaniyasi tomonidan u/oq \aql 
va muüasil oldinga surib borildi. O penGL kulubxonasiga esa 
muvaffaqiyat juda tez keldi. Agar Si/ning vidcokartangiz OpenGL 
kutubxonasi standaruda vidcote/latgich iunksiyalarni bajarsa juda 
ma'qul bo 'lar edi. Lnd i D irectSD  kutubxonasini ko’ rib chiqami/. 
Oldindan aytarni/., uni quvvatlash nafiiqal ma'qul. balki absoluil 
/arurdir (jo riy  pavtdagi ahvol bo'yieha). Hu kutubxona DirectX 
kutubxonalari y irik  paketi tarkibiga kiradi. I) W indows operatsion 
tizimi ustiga multimediali ustqurilma silalida Microsoft 
kompaniyasi tomonidan ishlab chiqarilmoqda \a bepul 
tarqalilmoqda.

8.2. M ash in a  r ;iП kasinin^ elektroniexam k qurilm a lari
Konstruktorlik loyihalash bosqichida obsekt haqidagi 

informatsiya grafik shaklda ifodalanadi. loyihalash jarayoni esa 
buyumni tayyoriash. nazorat qilish va eksplu;italsi\asini 
ta'm inlovchi konstruktorlik hujjailari komplektini chiqarish bilan 
tugaydi. Konstruktorlik hujjatlariga gabarit, yig'tna hainda 
detallarning chizm alari va jadvallar. sxemalar. >petsilikalsi_\alar 
kiradi. Standart detallari va tayyor buyuinlarni qo ilash  kataloglar 
va nurlum otnom a adabiyotlaridan foydalanishni taqo/o qiladi. 
Konstruktor mehnati asosan u voki bu lexnikaviy qaroilanii qabul



qilishga cmas, balki konslruktorlik hujjatlarni tayyorlashga 
sarflanadi. Ushbu jarayonni avtoinatlashtirish lo\ihalash muddatini 
sc/ilarli qisqarliradi va chi/m alarni qo 'lda chi/ishda sodir 
boiadigan xatoiarsonmi kamayliradi.

Konslruktorlik lo\ ihalashni avtomallashtirish uclnin gratik 
int'ormalsiyani o'/gartirish (kodlasli va kodni ochisli) talab qilinadi, 
chunki i;U M  informatsiyadan raqam shaklida lbydatanadi.

Mashina grafikasi qurilmalariga K IIM g a  gratik intortnatsiyani 
kiritish va chiqarish uchun m o ija llangan . inform atsiyaning 
shaklini avtomatik o'zgart iradigan vosi talar kiradi. Mashina 
grafikasining asosi\ qurilmalariga ehi/.ma avlomatlar (C I IA  ) va 
(jratlk mformatsiyam kodlovchilar kiradi.

C»ra flk  in forn iatsivan i k ir itu vch i q u riln iah ir
iira t lk  intortnatsiyani ((" il) raqainli shaklga o'/.garlirish 

¡aia\om ijuv idai’.i bosqichlardan iborat:
I )  v '- . j is h ;

2) k< dlash.
O 'l j is h  grafik elcmcntni (m iqla, chi/iq. clcm enlar fragment) 

va qabul qilingan koordinatalar ti/im ida lining koordinalalarini 
aniqla.sh.

Kocliash —- o ’qilgan intbrmatsiyani belgilangan qoidalarga 
muvolïq raqainli kodga aylantirish.

O 'iji^h jara\onida i 11 s o 11 i s h I i r o k i n i n g 
d a r a j a s i b o ' y i c h a ( ï l  k iiilish  qurilmalari va avtom alik 
\a sarim avlomatik qurilmalarga bo iin ad i.

( i l  (tvionutlik kiritish iju rilm a la ri o'/gartirishning ku/atuvchi 
\oki voyuvchi (skanirlovchi) metodlaridan foydalaniladi. B ir inch i 
holda ishchi ornan abssissa o 'q i bo 'ylab  o ‘/garmas tezlikda siljib. 
bcrilgan cgrilik chcgarasini ku/.atadi (o'/.gartiriladigan cgrilik 
ordinata o 'q i bo'yicha ishchi organ og'ishining son uiym atlari 
ko'rinishida ifodalanadi). Ikkincbi holda abssissa o 'q i bo 'ylab  
qandaydir qadamda ishchi organ tasvirni skancrlashni am alga 
oshiradi. Bunda bcrilgan egrilik bilan skanerlovchi nur kcsishish 
nuqtalarining ordinatalan qayd qihnadi. (¡1 kiritish avtom atik



qurilm alari taqal murakkab bolm agan rasmlarm. masalan. bitla 
argumentning birgina m a'nosi bo'lgan lunksiyalarining graiiklarini 
kodlaslitla qo'llanadi, chunki murakkab lasvirlarni kiritayotgan 
tasvir elementlaritii tanishda ancha qiyinchiliklar tug‘ iladi.

Yarirnavtomatik (¡urilish qurilmalari murakkab grallk 
lasvirlarni. masalan. mashinasozlik elii/malarini tasvirlashda 
foydalaniladi. Ularda G In i o 'qishni sltchup (shup) yoki vi/ir 
yordam ida operator bajaradi. O 'q ilgan inlbrmatsiyani elcktron blok 
qabul qiladi va kodlaydi. U  oraliq ta.shuvchiga, masalan,magnitli 
lentaga yo/.ilishi yoki kanal bilan lutashish bloki orqali F IIM g a
u/alilishi mumkin.

CjÏ kiritish qurilmasi ishehi maydon • planshetga ega bo ladi, 
unda hujjat hamda allavitli-raqam li inlormatsiyani kiritish uchun 
alfavitli-raqamli va lunksiona) klaviaturalar joylashadi.

Planshelda ishchi organ koordinatalarini tavsiflovchi 
k o d I a r n i o I i s li u s n ¡ i b o ' y i c h a (¿ In i kiritish 
qurilmalari ni opt ik-mexanik. set kali \a boshqa larga ajratish 
mumkin.

Optik-mexamk qurilm ahirda  qo'/g'akivchi koordinatalar 
ti/.imidan foydalaniladi. Kegistiatsiya qiluvchi organ - krcstli 
lin/a ko'rinishidagi v i/ ir - ishchi maydon bo'ylab ikkita karetka 
vordamida siljiydi. Ay lanuveh i o ‘yiqli disk vi/.ir bilan bog'langan. 
Fotoeleklrik datchik impulslarni ishlab chiqadi, ular soni vi/.ir 
siljishiga proporsional. x va v koordinatalari bo'yicha siljishga mos 
impulslar son ini hisoblagichlar hisoblaydi. Karetka harakati 
umagach schyotchik larda qayd qilingan kodlar koordinatalar 
q iym atlariga mos keladi. Bu  qurilmalarda koordinatalarni o'lchash 
aniqligi 0,25-0,4 mm. U larn ing kamchiligi - mexanik u/ellarmng 
murakkabligidir.

(U n i kiritish setkali qurilm alari murakkab qo'/.galuvchi 
mexanik uzellarga ega cmas. Planshet tekisligi bir-biri bilan clektr 
izolyatsiyalangan o'zaro perpcndikulyar shinalar bilan 
diskretlanadi. Regislratsiya qiluvchi organ (shchup) va setka 
o ’ tkazgichlari orasidagi aloqa sig‘ imli. induktiv yoki knntaktli 
bo 'lish i mumkin. B ir in ch i ikki bolda setka slnnalari tok impulsi



hilan kclma-kel induksiyalanadi (u\g 'onadi). Shchup osuda 
¡oslashgan shina uyg'ongan pa\lda shchup dalchigida l \  uk 
u>g’onadi. Bu signal kuchaygandan so ng schyotchik to lish 
iara\onin¡ lugatadi. I lisoblagichda tlksalsbalangan kod kootdinala 
qi\malma mos boiad i. Kontakt qurilmalaida shchupni bostb sctka 
o'ika/.gich ( sim )lai i (ulashtiriladi. Sclkali k intish qurilmalarda 
o ‘ Ichash aniqligi sctka qadami hilan aniqlanadi va odatda O.2.V..
O.s mm ho ia iii.

(Joigan  í///r/7w(/!arga akuslik va ic/.istivli qurilm alar kiradi. 
Akusiik quiilmalarning ishlash prinsipi nianba (isbchi organ)dan 
pi ivomnikkacha tovush tarqahshi \aqtini o Ichashga asoslangan. 
Aktistik qurilmalammg kamchiliklari to'siqqa bardoshlihgi \a 
aniqliLuning kamümdadir. Rc/isti\ qurilma larda o Ika/uvchanhgi 
hir \iI bo’ lgan oMka/uvchi matenaldan qilingan planslicldan 
Ibsdalaniladi. lian sh d  chckkalan slabil ta 'm inlash inanbaiga 
kctma-kei u lañad i. lnlormatsi\ ani lashuvehi re/.istiv qatlamga 
Ickkunicha /ond hilan sanchih qadaladi. Bunda /onddagi 
knclilanisli nios koonlinataga proporcional bo 'lad i. Aniqhgming 
kamlmi \a chi/mani sanclub tcshish /arurati tula_\li hunda} 
qurilmalardan kcng !o\tlalamlmadi.

S .3 . insnnniiig I.II.M  h ilan  opera liv  siloqsisi q u r iln ja la n
Yluhandisning A l I da ishlasli vaqtining ko ‘p qism i 1: 1IM hilan 

nuiloqol repulida o ’ladi, ya ni A l I Hilormatsi\ani ishlashni inson 
va Icxnikaviy \osilalar hirgalikda hajaradigan «mson -mashina» 
kompleks li/.imlanga kiradi. Shu tuta\li A l, 1 I V K in i yaralishda 
hunda} li/im laiga insonning psixofi/iologik xususivatlari 
po/.Ksiyasidan qo‘v iladigati talablarni hisobga olish lo/im.

Insonning mashina hilan nuiloqol jarayonida inlorrnatsivani 
u/.alishning ikki }o 'na lish in i ajratish mumkin:

1) mashinadan insonga:
2) insoiulan mashinaga (boshqaruvchi ta'sir).
Inson inlbrmalsi\ani har xil yo 'llar hilan qabul qihshi mumkin. 

bunda mlbrmatsivaning eng ko’p hajmi ko'rish ( - 8 0 % )  va eshitish 
( 10%) kanaüaii orqali kcladi. Inson tcxnikaviy vositalarni muskul



harakatlari va lc>\ nsh orqali boshqanuh. liunda hoshqaru\chi 
ta'sirlarning ko'p ida qo'l liarakati bilan ehcklamslii /arur: bti 
harakat bo’shashgan (kuelummagan) varim bukilgan qo ik tr bilan 
uning velka b o g ’ imdagi harakatida bajarilislu lo/im.

Shunda\ qilib. muhandi siting I I IM  bilan opcrati\ muloqoli 
uchun A1 Id a  inlorniatsiyam \ i/nal va tovushli .iks elliradigan 
vositalardan \a b<ishc|arishnin lz q o i i i  \oki nulqh usuilaridau 
lb\dal;mish inaqsadga m m ollqhdir. 1 ckin inlormatsiyani nulqh 
kiritish-chiqarishning /amona\i\ qunlmalari ha!i ko'p 
kamehiliklarga ega, shuning uchun A l l IV k id a  kani qoilan ilad i. 
lnforma 1 si\ani nnlqli kirili>h-chiqa''ish t|ucilnialarinint.’. ri\ojIani^ht 
kelajakda muhandisning H IM  bd;:n upcrali\ inuloqoti uehim 
ulatdan keng (oulalanisli imkonini beniui.

1 lo/im ! pavtda A l. ld a  inioi matsi\am \:/ual aki- eltnish 
qurilm alan (dimples lar) \a lc\mka\i> \ositalarni qo'lda hoshqarKh 
qurilmalari ( klav laluralar. planshei lar. nui li per. ko >satkichlai. 
shturvailar \ a sh k. > keng laiqalgan.

l)isplo> Inr. I larni uirli belgilar bo '\kha tasuiflash mumkin. 
A l I da elektron-nurli trubka!i ( l \ l )  \oki tekis indikalorli panclii 
indiv idual alla\ illi-raqamli \a •.’.rank moaili/iiar qo ikmiladt

- t l / ov i i / i - r i K / a f i i / i  d i s p l c v l t i r  <AKD) laqat alla\uli-raqamli 
s inno lla i kct ina-ket 1 it>i ko 'rinkl.idn Inqilim elilgan mformab in an i 
chiqansh im konini bcradi.

G m f i k  d i s p l w l n r  (C iD) ham grafik. ham altav illi-ra<|a:n 11 

mibrmatsi\am chu|ar:slp mumkin.
I)isplc\ lam ing asosi\ patamelrlari ¡iks i_itinla\otgan 

inlurmatsiya hajmi; ckran ishchi qismining o'lchamlari; ekranda 
aks c llirilish i mumkin bo’ lgan sim vollar soni. las\ii almaslunishi 
te/.ligi; infbrmntsi\a aks c llin iish i si fall, ekramki ixti'.om  
mlbrmatsion /.onalarni ajrati.h usullarui;:n iboral.

Monitorga ko 'p  narsa bog'litj. komp\ liter bilan ishlash tc/ligi. 
qula\iik va eng ahami\ntlisi loydalaninohmmg o'/itii qanda\ 
his qilishi. S ila tsi/  monitor ekrani uldida bit nccha so.it ishlaganda 

bosh og nsiii. ko '/ charcha iii \a h.k. noxusli naiijalarni sc/ish 
mumkin.



Kkrau raz incri
Monilorning asosiy parametri diagonal bo'viclia ckran 

o 'lcham idir (J dyuvnula o ichanadi. A sos iy  o 'lcham lar: 14” , 15", 
17", |<>", 21".

14" o Ichamli monitorlar hozirgi paylda qatiyan  lavsiya 
clilmaydi I !larni ishlab cliit^arisli to 'xtatilgan, sliuning uchun laqat 
cskirgan va sog'tiq uchun zararli namunalarni uchralish mumkin.

17" o 'lcham  hugungi kuntla iqtisodiy nuqtayi nazardan o ’/ini 
liar tomonlama oqlaydi. Bunday monitor k o 'p  y il xi/niat qiladi va 
boshqa qurilmalarning bir nccha avlodini ko'radi. Shuning uchun 
lining \ai<ikloris(ikaiart nalaqat qoniqarli. balki imkoni boricha 
ik'.'orlanga vaqm l>o'lg;un ma'qul.

19” \a 21" o 'lchainli monitorlar ishxonalarda va u\dagi 
kompyulcr tizimlarida toy dalanilmocjda.

Jv I - rasm. Ac-cr monitori

O lk a z ib  vuborish  polosasi
M;itnni silatli aks cttirisli uchun yuqori aniqlik (tin iq lik) talab 

qdinadi Rim ing uchun monitorlarda tclevizordagiga nisbalan 
ant ha kcng boTgan o'tkazih vuborish polosa (bandwuh)\\ 
vidi/osignal tiakti sxcmasi qo'llanadi. T a sv ir clcmcnti o 'lcham i 
qanclvilik kichik bo'Isa, ur.i ckranda aniq tasvirlash uchun 
shuiu'halik katta chastota zarui Televidcn ieda signal polosasi 6.5 
MCi> bilari chcklangan. vo'qsa Ic lccfirda shuncha (clckanallar



joylasha olmas cdi. Sural monitorga kabel orc|ali u/alilgani uchun, 
bu yerda bunday cheklashlar yo'q va hammasi laqat inonitorning 
sxemotexnik yechim iga bog'lii]. Zamonaviy monitor 15 d\uymli 
modellar uchun 85-100 MCjs cnli Videosignal o 'lka/ih \uborish 
polosasiga ega bo 'lish i, 17 dyuymlilar uchun 110-150 M (is  sa 
kalta oMchamli m odellar uchun 200 Mgs dan katta o'tka/ib 
yuborish polosasiga ega bo'lishi kerak. O 'tka/ib  yuborish polosasi 
qanchalik katta bo 'lsa, bcrilgan aniq va har xil tasvirlash qobilivati 
uchun monitor shunchalik katta yangilanish ehastotasi (relresh 
ratc)ni ta'tninlashi mumkin.

Kkran donadorlig i
Zarur bo'lgan o 'tka/ib  yuborisli polosasi ta'minlanganda va 

signal clektronli-nurli trubkaga aniq (tiniq) mayda detallan hilan 
tushganda, biz inonitorning boshqa parametnga ^nm.sku 
<f(uiami»iii\ yoki oddiychasiga « JoH a iio rlihA u  duch kelaini/. Gap 
shundaki. rangli tclevizorda va monitorlarda ekran (ich tomonidan) 
uch lang - qizil, yashil va ko'k rangda nurlanadigan lyuminolor 
mayda zarrachalari bilan qoplangan. l'chta yonma-yon jo\ lashuan 
zarrachalar triada hosil qiladi. Agar oq rangda nurlanayotgan 
ekranga lupa ostida qarasak. haqiqatda uch rangli zarrachalar 
nurlanayotganini va u!ar qo'shilib oq rang hosil qilayotganim 
ko'ramiz.

Triada clcm entlari har \il intensivlikda nurlanganda, qolgan 
hainma ranglar hosil b o iad i, masalan, triadamng iaqat qi/il va 
yashil elementlari nurlanganda. biz sariq rangni ko'ramiz. I riada 
alohida elcm cntlarining nurlanishini boshqarish uchun uch olcktron 
nurdan loydalaniladi; ular ckranmng hamma triadalarini yo\ilish 
chastotasida aylanib  chiqadi. llar bir o '/in ing triadasi elcmentiga 
aniq tushishi uchun. ckran lyuminolor qoplamasi ustida maxsus 
maska (ccrna) joylashadi, unga tushgan nur aniq o'/ining triadasi 
elementiga og‘adi.

Natijada biz ko'ram izki. rangli monitor ekrani. lyuminolor 
qatlami yaxlit va bir xil bo'lgan monoxrom monitordan larqli 
o'laroq, donador (dona-dona) strukturaga ega. Honalar o'lchami



qanchalik kiehik bo'lsa. trubka shunchalik katta ravshanlikni 
la 'm inlavdi.

Birineh i rangli monilorlai «dona»larining o 'lcham i 0,42 mm 
edi. Yuqori ruxsal etiladigan grailk rcjim lar paydo bo'lish i bilan 
monitorlardan toydalanish m unikin Ь о Ч т а у  qoldi: mayda detallar, 
masalan, ingichka vertikal polosalar jim irlab  kamalaknmg hamma 
ranglari bilan qo'shilih ketadigan boLldi. Shundan keyin 
«donador»ligi 0.31 mm va 0.28 mm ho'lgan trubkalar paydo 
bo'ldi. Bugungi kunda eng ko 'p  tarqalgan «donadorlik» 0,27 mm. 
qunmat modellarda esa 0.26-0.24 1 1 1 1 1 1 bo'lgan trubkalar 
qo ilannw qda.

M o n ito r \a\Tsi/ligi
Agar maxsus choralar ko'rilm aganda. monitor bi/.larni turli 

/ararh nurlanishlar bilan taqdirlar edi. Yaqin o ‘tmishda liam 
sotuvda lurli himova ekranlari bo 'lar edi. Hskirgan rnonitorlar 
uchun hu birinehi /arurat vositasidir. /am onaviy monitorlarda 
nurlanishdan himoyalash ucluin ko'p yaxshi ishlar q ilindi. Agar 
monitorda voki uning upakovkasida IS O  95 va IS O  99 harllari 
bo'lsa, himovalovchi ckranlarga zarurat yo ‘q. Bu lar - xavfsizlik 
standartlaridir. Agar monitor bu standartlarga mos kelsa, u bilan 
xotirjam isblash munikin.

I-lekiromaiinit nurlanish darajasi birinehi marta inson uchun 
xavlsi/. chegaralarda M R К  II standartida cheklandi. Keyinchalik  
ular 1 SO  92 standartula talablar darajasi oshdi \a keyin I SO  95 va 
I S ( ) 99 standartlanga o'ldi.

I SO  95 standarlidan boshlab monitorga ekologik va ergonomik 
talablar qo’yildi. IS O  99 standarlidan boshlab esa tasvir sifaliga 
Norqinlik, ranglarning bir-biridan keskin farq qilishi, jim irlash 
parametrlari va ekrannmg xiralashishga qarshi qoplamasi xossalari 
bo’yicha qattiq talablar qo'yilm oqda. Standartlar tufayli bizga 
monilorlam i sotib olish ancha oson ho’ hb qoldi - - monitor I SO  
99 standartini qoniqtirishi lozim.

Monitorning /ararh mirlan ishi nafaqat ekran tomonidan 
chiqadi. shuning uchun ko ‘p ishlab chiqaruvchilar eng yaxshi



texnologiyalardan ïindalan ib , suvuq kristalli \oki pla/mali 
m oniiorlarm  ishlab chiqishga o'lmoqdalar.

S a v o lla r  vu lopsh iriq la r
1. Mashina gralikasi haqida asosiy Uisiumchaiarni bavon 

qiling.
2. V ideoadap lerlar va u larn ing turlari haqida soV.lab benng.
3. 1:1 IM d a videoxotiraning ahamiyatini a\tib bering.
4. Г.кгап yangilanislii ehastotasiningasosi) tushunchalari 

nim alar?
5. Cirafik le/latkichlarning lurlari haqida aylib bering va ulaitiinu 

ishlashini tahlil qiling.
6. Cjrailk iiilormalsiyani k iritisli va chiqarish bilan ishlauligan 

asosiy qunltnalar lushunchalarini bavon c|iling.
7. Displeyning asosix parametrlarini a\tib bering.
8. (. luqarila\otgan inlbrmatsiva sifatiga l;i M r qiiu\ i:h > t1 i^pic> 

parametrlarini lavsillang.



•)- I í O IL  A \ T O M A !  L A S I I T IU I L G A N  L O Y IU A L A S I !  
T A W I IN O T I :  O P K K A T S IO N  T I Z I M  L A R

Operalsion ti/im  ( ( ) l ) l n r  liuqida iin h ii iiív  m a ’ lum odar
Operutsioit tizan  hisobkisli Ii/ inn ( l l l ) n in u  hamnia

resitrslaridaii eng samaiali Ibydalanisli \a u hilan ishlnsh qulav 
ho iis ln  udiun m o'ljailangan ti/m ili boshqartivchi va ishlovdii 
da.slur lar knmplek-sidir I lo/irgi paykla tezkorligi .sekundiga bir 
nedia mülion operalsiva ho igan  vuqori um iim lorli ¡ I Tlarni faqat 
O I vordamida (o iiq  vuklash mtmikm. I I  l larining th»stmi\ 
la'm inotula upci it'i.Jii ii/ im  a o'rinm  egallavd i, chunki u
biM)l-!ash )ara\oit.i¡)a.: ham m aM n icjalash liiad i va na/oral qiladi. 
I •'a.v.iiriv la'ni moin m;:. islalgan kom ponen t i al bal la O I 
bo liqamvida ishlivdi /am onaviv iovdalaniivehi O I  vositalarisi/ 
I I I  hil.ii! mi!l''qol qilish im konivaliga ega vinas, clum ki O I unga 
inatimi mn.iai rirlash. ilaMiirlarni so/lash. dialogm tashkil tf;!ish. 
t;i\ ILie hilan ishlasii va bosliqa ln.soblasíi protseduralari ucliuii liar 
\il si.'! v is \i/n¡al¡arim taqdim cladi.

Uasllab /amonaviv (H la im im  prototipi l i J M  ikkinchi avlodi 
operatoria! raí Icnlalar va perlokartalar kolodasini d ios hisoblash 
qui ilmalariga o'matisli. baiarisb dasUirlarni vuklash (kiriiish). 
m.i itm io ilanu o'qishdagi v i proKcssor nav batí ( kelma-kelhgi)m 
tu/isli. lentani c|avla o'rash va h.k. kahi oddiv (qo loq) ishlaidan 
o/od qili-.li vosilasi sil’atuia varatilgan.

Opcr<i!\i<>/i ti'i/n  m nv i in h itn  kcruk va nncraísion t¡-¡m ninut?
I-ara/ qiling, liashamatli t>csb vuklu/li oicl \o lliga kinnoqdasi/. 

Shvcvsar tavo/elik hilan eshikni ochadi. id ikanda og’ ir 
¡omadonlai mgi/ni qo'lingi/dan olish iichun tayyor Uirgan vuK 
,a''hi]\eliimag gavdasi ko 'nnad i. Si/ni ko 'rib  peshtaxta yonidagi 
port'vening esa w v id a  labassum pavdo b o ia d i ti Si/ga inli/.or 
i‘i11 Si/da neeli nnna lc '" 'r is !( la  so'raslv'a hojal y »>'(| Si/ iiehun 
\i/jnat ko'isaíish li/im i ishlavdi. Si/ soaln-gi/ni mahalliv vaqtga 
o'tka/m oqdnsi/ ['ir mio-ishora vclarlulir.

Va\s!i¡ (i/im nnfaqat vohisliingi/m bajaiisliga, balki



xatoingi/ni to 'g 'rilashga ham tavvor. O ltinchi qavatdagi nomer 
kalitiui o ling va jomadonlar bilan /inadan yuqoriga vurib ko'ring. 
Xolirjam  b o 'Iing  u/oqqa bormaysi/ Si/ga yelib olishadi. 
qo iing i/dan  joinadonlarni olishadi. lillga ku/atishadi. 
nomenngi/.ga olih bonb qo'vishadi va vaxshi dam olishingi/ni 
tilashadi.

Kompv uternmg operatsion ti/im i sluinga o'xshash ishhndi. Bu
- katta \a k ich ik dasturlarning uvg'unlashgan orkcstridir. B iri 

si/nmg istamnm/ni topishga harakat qiladi. ikkincliisi Si/ning 
buyruqlaringi/.ni bajaradi. uehmchisi esa Si/ xatoga vo 'l 
qo 'ym aslig ing i/ uchun Si/m ku/atadi.

O peratsion tiz.im nim aga kc ra k?
‘«Mamma nai^a uchim» dovish bu hccli nima dcmaganlik 

hi lan barobar. Mutaxassisdan operatsion li/mu bo'lmagan 
kompyutv erda 2*2 nccha bo'lishint so'rab ko risli qi/iq bu Isa 
kcrak. Javob  uchun crlasiga kclaversangi/. bo lavcrad i. agar javob 
umuman bo* Isa.

Bundav murakkab hisobni bajarish uchun. bn sotilami 
klavialura vordamtda kompvutcrga kiritish kcrak. l.ckin kompv liter 
operatsion ti/im.si/ klaviatura bilan qandav ishlash lo/imligmi juda 
kam tushunadi.

Ba lk i kompvutcrga anfmetik hisoblar bilan shug'ullanadigan 
dasturni \iiklash (k iritish) lo/imdii'.’ Odatda shundav qilmadi ham. 
Ickin dastlab baribir operatsion li/ini kcrak. I si/ kompvutcr 
o '/inm g diskovodlari liaqida juda kam biladi va hattoki uning 
yordamida nim anidir \ uklasli mumkinligi liaqida tushunchnga ega 
ham cmas.

Operatsion ti/im  birinehi navbalda kompyuter bilan nuiloqot 
qilish. u Si/, nima islayolganingi/.ni tushunishi uchun va o '/ 
navbatida javob qihsh va u chiqarayotganini Si/, tushunishingi/ 
uchun kcrak.

Ya.xshi aperatsion tizini qanday ho 'iishi kerak?
Yaxshi operatsion ti/.un shundav bo'lisln kcrakki. ertalab



uyg'onib baland tovush bilan « K e lir  hilan buloehka va om letiii 
\ohlayman» devish mumkin b o is in . kompyuter «oshxona 
komba\ni»ua an'anaviv omlet layyorlashga buyruq bersin. ketir 
b('i' yoki yo 'q lig im  sovutkichdan so'rasin va agar kefir so\ ulkiclida 
\o'q bo' Isa. eng vaqin maga/inga /udlik bi Ian setka/ishga 
buwirtma bersin. Darvoqe. eltuvehi bilan hisob-kitob q ilishga 
o\ora bo'lmasliiiingi/. tichun. kom puiter Si/ning bankdagi 
hisobingi/dan /arur bo'lgan summani tnaga/in hisobiga o4ka/sin. 
Si/ga esa kvitansnani peehatlab qo'ysin.

Agar Si/ buni lanta.stika deb o'\lasangi/. \ulosa qilishga 
slu^hilinang. Bu buuungi kunda voqelikdtr. Bu turniushda 
ho/ireha bo'lm asa ham. laboratoriyalarda ishlanwqda. Agar S i/  
«■ushxona komba\ni.->ni magmtoionga, < om lel»m esa xushohang 
ku\ »»a almashlirsatigi/. bunda\ li/.min, ertagasoq o '/ing i/ga 
\aratishingi/ mumkin.

Ацаг pa/andalik masalalarim yaqin kelajakka qoldirsak. ho/.ir 
bi/ga operatsion ti/imdan heeh bo'lmaganda quvidagilar kerak:

• Operatsion ti/im n\ojlantb boruvehi bo' 1 ishi lo/ini. Agar u 
«мл utkieh bilan ishlashm bilmasa ham», dasturlarni yuklay olishni 
va ishga tushirishni uddalay olishi lo/im (dasturlar operatsion 
ti/iitidan I arc] I i o 'laroq bum bajarislmi bilishm aydi). IJnium an. О  I 
bi/.ua /arur ho'luan istalgan dasturlarni. xoh u bank hisobint o lib  
borish uclum \a \oh oddiv kompyuler o 'y in lan  bo'lstn. yuklashni 
va ishga tushirishni uddalashi kerak. I o 'g 'r i, bn dasturlar ushbu 
operatsion ti/im uehun maxsus u v ilg a n  bo'lishi /.arur. Bunday 
dasturlar ilovalar deb ataladi. M ain muharriri -- bu ham ilova. 
1 latto komp\ uter o'_\ inlari bu o 'y in li tlovalardir.

« Operatsion ti/im apparatura va ilovalar orasida \ositachi 
bo iish i kerak. M inglab har \il sichqonchalar va joystiklar. yii/.lab 
printerlar. yn/lab har \ 1 1 turdagi tosush va videokartalar m ayjud. 
lllarninu hammasi har xil. lekin St/ni bu tashvishlantirmasligi 
keiak. Bu Si/ning tashvishingi/ emas. Si/ga faqat bitla narsa 
kompvuleringi/dagi dasturlarning normal ishlashi kerak.

Dasiurni tn/uvehi dasturchilar kompyuteringi/ konllguratsiyasi 
qandayligini qatukn hilishsin? Iluari, dasiurni chiqarishasotganda



o'nlab turh videokartalar va to\ ttshli kartalaiiia so/iash uclnm 
tna\sus daslurlar ilova q i linar edi. Barib ir topisha olishmas cdilar. 
Barib ir ko'p komp\ulcrlarda daslurlar ishlashm «istashmas» cdi. 
chunki daslurchdar hamma tunsam hisubga ololmaydilar. Pla iga 
qiyin cdi. Solib o luvch iiar esa noro/i cdilar.

Ilo/iriii pavUla bu liolat o'/uardi. Vositachihk funksiyasim 
operatsion ti/im o '/ iga oldi. (i'a roy ih  «sichqonwii sotih olib. imi 
bir marla o ’rnatasi/, sichqon operalsion ti/unua o’/i haqida 
hamma narsam «n ia ’ lum qiladi>>. Operatsion ti / 1 1 1 1  Si/ninu 
sicliqoniimi/ liaqida hamma narsam biladi va b im i  u i i i u l ’ dasimiiia
«■tushunlira oladi».

« Operatsion ti/im  so/lanadijian ho iish i kcrak. Biiunn Si/ 
siclujnn \ordamida boshqarmoqJaM/. ata jía  ¡o>slik \ordamida. 
indinua esa balki dastu.lam i hovhuarislmine busliqa \ u i i  topilar. 
Operatsion ti/i¡u bu qnrilniam -'O'/iniki-dek qabul qilishi. uni 
o /m in ti tarkihiua q o s lu b  qo’yishi va u bdan sichqon irmiLia 
ishlashi lo/im- Bu hokla dasliniarm ishlab chiqu\chil írniny Si/ 
qanda> quiilma bilan isblnvotganmgi/ni o >¡ashma he,jal qohna>di.

• OpeiatsK'ii li/tm do'slona bo’hsiu kcrak. Bunm ii ma nosi u 
tushiinarli va qulav lio 'lish i lo/:m. l.ckin bu hali kam. !■ 
l('\dalanu\ J i i  tlidi In ry icha  ,o/kmishi /arur. < >-/bekist;MKÍa 
o'/bck tilini lushunadigan, Knssivatla esa rus tiiuii tu^liimadi^an 
li/.irn hilan ishlash qula\ PoNlonahk ishlashmnL'. nostandart 
\o' 1 lai int hani ua/arda tuladi. niasal ni. laqrt bir qo' 1 ti >oki 
umimian qo'li v o q  nojiironlar uchun. \o k i masalan. k 'M isii 
qohilivati juda vomon bo'lgan odamlar uchun. l )o ‘su>nahk Si/ 
bundan kevin mina q ilis iiin ‘ii/nirn> oldin: olislu \a Si/m \av!1i 
harakalíarninji mumkm bo'lgan lupbailan baquía otiohhntirUn 
kcrak.

• Operatsion ti/im  <<shaííob> bo iish i kcrak. Pera/a oynasidan 
ko'chaua qaraganin¿u/da ko 'p  qi/.iq voqcalarni ko'rasi/. Bunda 
o\nadan lóvdalanasi/m i? Albatla! Si/ning xayolingi/ga shisha 
nimadan lavvorlaniianliui keladim i? Shisha qa\si usuMa 
Uyvorlanganligi S i/n i tasín ishlantiradiniiV S i/  sbisbaea e tibor 
bermavsi/. va liattoki imi se/mavsi/. Piulan taqal to\dalanasi/ \a u



qandialik  kam sezilsa ( unda chang qanchalik kani b o isa ), u 
slumchalik yaxshi xi/mat qiladi.

Operatsion lizim uchun «shaffoflik» —  ahaniiyatli xossa. Gap 
shunclal.i. «do'stona» îi/im  «oddiy» tizim degani cmas. Axir 
itnk;mivatlarning har \ illig iga laqat turli sozlashlarning n io i-  
k o il ig i bilan erishiladi. Bu  csa oddiylik cmas.

Demak, yecluni «shaffofiik»da. Bo la oV iga  kcrak bo'lgan 
narsani o'zining darajasida tez o'zlashtirib olishi lozim. Tajribali 
ïoydalanuvehilar chuqurroq, liar biri o 'z  darajasiga yarasha, 
anglashi minnkin. I aqatgina, operatsion tizim bilan ishlagani 
iiehun maosli olyapmiz deb bisoblovchi niutaxassislargagina u 
oxiiigaeha namoyon b o iad i. Shnnda ham hainrna ham cmas va 
l-.nnma vaqi ham cmas.

v Operatsion ti/.iin dasturiy ilovalar bilan qoilab-quvvatlanishi 
zarur. Agar uning iidum dasturlar qilinmasa, bimdav vaxsbi 
h/nm!an nima Ibu la? kom pyu tcr bilan ishlashdan maqsad axir 
operatsion li 'n n  bilan cmas, ha Ik i dasturlar bilan ishlashda-ku.

* /am onaviv operatsion tizimlardan ko 'p  inasa la lilik  talab 
(|ilinadi. B ir  \aqtmng o’zida bir neeha dasturlar bilan ishfasli juda 
qukn. Ï Î -i iiolda Sizning q o iin g izda  main, illyustratsiyalar, musiqa 
\a videoklipian i o 'z  ichiga olgar. imirakkab liujjatlarni yaratishda 
qmlratli qurol boiadi.

* Agar operation tizim bitta kompyulcrga xizmat ko ‘ rsatishni 
qoyihatsa, shuning o /i ham yaxshi. I.ekin bu yetarli cmas. 
Kompyuterlammg asosiy massasi bugungi kunda tarmoqlarda 
ishlamoqda. bulling uchun csa lac^at bir kompyutcrnigina einas, 
balki bulun tannoqqa xizmat k o ‘rsata oladigan inaxstis operatsion 
'i/ in ilar zarur.

* Va  albatta. operatsion tizim ishonchli ishlashi darkor. IJ 
Siz.n i lu/.atib boim avdigan xatoliklardan asrashi. ishlavotgan 
dasturiarning ishdan chicjisliiga y o i  qo'ym aslig i va mabodo 
bunday hoi ro 'y bersa. avariyali vaziyatdan bezarar chiqish 
im k'inini bersiti.

■ Operatsion tiz.iniga bimday bo igan  aham iyatli talab 
xavfsjzlikdir. I; nishatan \aqinda paydo b o id i va komp\uter

i-n



tarmoqlari hi Ian bog iiq . Operatsion tizim informatsivani 
o 'g 'irlashdan va ularga zarar yetkazishdan himoya qilish uchun 
zarur vositalarni taqdim etishi kerak. Agar Sizning kompvutcringiz 
tarmoqning bir qisnii b o iib  qolsa, masalan. internetga ulangatidan 
keyin, dcmak, unga shunday operatsion tizim kerakki. yovnz 
n ivatli odamga aloqa seansi paytida kompyuteringizdagi 
inform atsivani o'chirishga y o i  qo‘ymasin.

Xulosaga quyidagilarni aytamiz: agar protsessor 
kompyuterning miyasi b o isa , b ikir disk -- lining yuragidir, 
operatsion tizim esa kompyutcr qalbidir. Inson qalbi kabi uni na 
ko 'rib  boMadi va na uslilab bo iad i, lekin lining namoyon 
b o iish ig a  biz doim duch kelamiz. Opcralsion tizimsiz kompyutcr 
o iik d ir .

M asala lu rga m ullidasluriy ishlov bcrish rcjim i paydo bo'lishi 
bi Ian nisbatan oddiy boshqaruvchi daslurlardan zamonaviv 
murakkab OTIarga sil'atfi sakrab o'hsh ro'y bcrdi. Bu rejimni 
realizatsiya qilish hisoblash va inlbrmatsiyalar bilan almashish 
operatsiyalarini birga otib borish Intayli mumkin bo'ld i. Bulling 
uchun o ‘ rta va katta F ilM g a  (m arkaziy protsessordan tashqari, u 
iaqat hisoblash uchun m o ija llangan ) operativ xotira \a tashqi 
qurihnalar orasida inlorm alsiya alniashtirish uchun m oijallangan 
bir nccha maxsus protsessorlar (kanallar) kirittlishi kerak. Kanallar 
bir vaqtning o'zida va bir-biriga b og iiq  boimagan holda ishlasln 
nuimkin.

Multidasturlashning g‘oyasi shundaki, zainonaviy H IIM ning  
operativ xotirasida baravariga bir nccha masala b o iib , ularga 
niarkaziy protsessor navbatma-navbal \izmat ko'rsatadi. Muayyan 
masalaga operativ xotira bilan tashqi qurilmalar orasida 
inform atsiya almashinishi uchun zarur boigan vaqtda protsessor 
boshqa masalalarga xizmat ko'rsatishga ulanadi

Hisoblash tizimining mutidasturiy rejimda ishlashi operatsion 
tizim-boshqaruvchi dasturlarimng lavqulodda murakkab 
kom pleksini talab qiladi. Zan ionaviy  operatsion tizimlarning juda 
nuirakkablig i hamma hisoblash resurshirini (inarkaziy protsessor, 
operativ xotira. tashqi qurihnalar va fa\ liar) bir vaqtda

m



bajarilayotgan hamma masalalar orasida mumkin qadar ratsional 
taqsimlash zarurati bilan belgilanadi. Bunday masalalar racjobatli 
bajarilavo igan  deb alaladi, cluinki ulardan har biri boshqalari bilan 
hisobiash ti/im ining u yoki bu rcsursini egallash uchun doim 
raqobatda b o iad i.

I lisoblash jarayomni to 'g 'ri rcjalashtirish uchun opcratsion 
ti/im loyihalovchilariga turli u/.ilishlarga ishlov berishning ko'p 
sonli va unirakkab modcllarini yo/.ish; masalaiarga ularning 
ustnvorlitiiga yarasha xi/inat ko’rsatish tartibini yaratish; operativ 
\oliraning band va bo‘sh jablialarini doim o nazorat qilisb; 
raqobalchi masalalar orasida uni ratsional taqsimlash; tashqi 
tashuvehiiardagi m a'lum otlar to 'plam larini sanksiyalanmagan 
kirislulan hitnoya qilish; masalalar orasida soni chcklangan tashqi 
qurilmalarni taqsimlash va h.k.larni liisobga olishga to 'g 'ri keladi. 
Iab ii\ki. nalijada juda murakkab va beso'naqay opcratsion ti/im 
hosil bo'ladi. bu esa o'/Jashtirish \a ckspluatatsiva qilish qiyinligi; 
hisobiash rcsurslarining sc/ilarli qism ini foydalanuvchi 
masalalarini yeehish uchun emas, balki opcratsion tizitn talablarini 
qondirishga sarllash kabi satbiy tarallarni tug'diradi.

Hamma rcsurslarr.i ratsional taqsimlash va hisobiash tizimining 
o'tkazuvchanlik qobiliyatini oshirisiidan tashqari opcratsion tizim 
fbydalanuvchiga tnrli servis xizmatlari: kirishning standart 
metodlari, uti I itlar, rostlash, teledostup vositalari va vazifa 
ivtisl'.ining hamma bosq ich larin i batatsil diagnostika qilish, 
avarivaii damplarni olish inikoniyati va sh.k.lnrni taqdim qiladi.

C 'anday opcratsion ti/.imhir m av ju d ?
ko'rganingizdek, opcratsion ti/.imga bo'lgan lalablar 

shunchalik bir-binga c|arama-qarshiki, ularning haminasini 
baravariga noni(]tirish dargumon.

K o ’p va/ita lilik  ishonchlilikka /.id. B ir  vaqtning o ‘zida 
qanchalik ko‘p dasturlar ishlasa, ular orasida ixtiloflar shunchalik 
lez sodir bo‘ lishi mumkin. bu kompyuter «osilib  qoüshiga» olib 
keladi.



Do'stonalik o ild ivlikka /id, chunki haqiqiy do'stonalikka 
erishish - bu oddiy emas, balki o'ta murakkab masala.

Tarmoqda ishlay olish qobiliyati xavf'si/likka /id. B ir  laraldan 
biz konipyuterinii/ning buUm dunyodan inlorinatsiyani bcmalol 
ola olishini va boshqa kompyuterlar bilan muloqotda b o ia  olishini 
istavmiz, ikkinehi larafdan esa, kompynlerimi/ inlbrmalsiva bilan 
birga, vir\is olishi mumkinligidan qo'rqami/. Xullas kalom, biz 
maksimal qulayliklarga cga bo'lishni xohlaymi/. lekin buning 
uchun ko 'ng ils i/ likka cga bo iishn i heeh ham istaniayini/.

Xulosa bitta: bar xil ishlar uchun lurli operatsion tizimlarni 
qo ilash im iz  kerak.

M S- D O S
M S-D O S li/ im i eng ishonchli ti/im hisoblanadi, lekin uni na 

qulav va na do'siona deb bo in iayd i. U hilan ishlashni 
osonlashtirish va uni «sliaffof» qilisli uchun maxcus daslurlar 
qo’llanadi. l i a r  -<qobiq>> deb alaladi. Shundav qobiqiardan biri 
Norton Com m ander dasluri — - Si/, balki, u bilan tanishdirsiz.

W in d ow s N T
Ushbu i  i/im kompv liter tarmog' ida ishlash uchun yaratilgan. 11 

alohida ishonehliligi va himoyalanganligi bilan larqlanad.1. lekin 
kunda q o i ostida b o iish i istalgan oddiy dasturiy ta'minot ho/ireha 
lining uchun kam ishlangan. Shu sababli bu ti/im tashkilotlarda. 
masalan banklarda qo ilanad i, uyda esa iuda kam qoilanadi.

OS/2
Bu ti/im haqiqiy kolp va/ila lilik  bilan larqlanadi. Unda bir 

necha dastur baravariga va shu bilan birga barqaror ishlaslii 
mumkin. Bosbqa ti/im lar ham ko’p va/ifahlikka ega. lekin 
bunchalik to iiq  emas. Agar baravariga bir necha dastur ishga 
tushirilgan b o isa , lekin ular navbati bilan, laollashgani sari ishlasa, 
bu - soxta ko‘p va/ila lilikd ir. OS/2 operatsion ti/.imi ko'pincha 
loviha-konstruktorlik tashkilotlarida ishlatiladi. Uyda toydalanish 
uchun q o ilan in avd i, clumki dasturlari m o i- k o i emas.
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W in d o w s  95
Universal ti/.im, lindan uyda, kichik korxonalar o iislarida va 

davlal muassasalarida loydalaniladi. Bu  ti/.im operatsion tizim larga 
bo'lgan ko'p talablarni qoniqtiradi, lekin doim ham eng yuqori 
darajada etnas. üniversallig i, do 'stonaligi va dasturlai bilan 
(o ’ymganligiga immtazam ravishda yetarli darajada 
himoyalanuanligi va ishonehli em asligi bilan haq to ianad i.

W in d o w s  98
Bu W indows 95 tizimi rivojidagi navbatdagi qadam. Asosiy 

tarqi - birinehidan, ishonchliroq va barqarorroq, ikkinchidan, esa 
internet imkoimatlaridan kengroq t'oydalanishga m o'lja llangan. 
Masalan, agat Siz internetga ulanishni va unda ishlashni istasangiz, 
Siz buni biioria qo'shiincha dastur o'rnatmasdan amalga 
oshirishmgi/ nuimkin. Bnn ing ucluin zarur bo igan  narsaning 
hammasi W indows ()iï da hot-.

W in d o w s  2000
Bu W indows N Г tizimi rivojidagi navbatdagi qadam. W indow s 

\  Г kabi bu tiziin kasbiv qo'llanishga, birinehi navbatda konipyuter 
tarmoqlarida (|o'llanishga, mo* Ijallangan.

W  indows M illenium
W indow s Millenium um um iy qo'llanishga m o'Ijallangan 

navbatdagi ti/.im - W indows 98 ga nisbatan ko‘p yangiliklarga ega. 
lekin keng qo'llaniladi.

W in d o w s  X P
Yam ii W indows X P  operatsion li/im i 2002- yitda chiqdi. 

W indows N T  va W indows 2000 g'oyalarinitm  davom i, lekin 
umumiy qo'llanishga m o'lja llangan. W indows N T  va W indow s 
2000 larni ishlab chiqqanlar, qobiq m aium otlaru ii hirmuncha 
soddalashtirdilar va ancha qulay hamda hammabop interfeysni 
yaratdilar. W indows X P  afzallik laridan eng birinchisi -  ch iroyli 
mterl'eysdir.



A jra lg a n  v aq l operntsion ti/im lari. U lar masalalarning 
multidasturiy rejúnda islilovini ham da muloqotning 
ko'pfoydalanuveln lar hilan interaktiv usuhni la minlav digan 
vazifasi unnim iy bo'lgan O lg a  kiradi.

O T  ma'lumotlarida bir vacjtning o l/.ida Ibydalanuvchi mehnal 
unumdorligini oshirish (fovdalanuvehining o'/ masalasiga uning 
bajarilishi jarayonida kira olishi hisobiga) va nuiltidasturlash 
hisobiga IM  unumdorligini orttirish imkoniyati realizatsiya 
qilingan. Ajralgan vaqt rejinu bir neeha Ibvdalanuvchilar 
baravariga I l i ning hamma hisobiash resurslariga kira oladigun 
dek ilhuz iya  (soxta tushuneha) hosil qiladi. lla r bir foydalanuvchi 
ti/.ini hilan shunday muloqotda bo'ladiki, go'vo hamma hisobiash 
resurslari faqat uning bir o V ig a  legi.shli bo'lgani kabi: u o'zining 
masalasini zarur joyda to'xtata oladi, O Xning talab qilingan 
jabhalarini ko 'rib  chiqa oladi, kelgan jovdan <<koniandalar 
bo‘yicha» o'z daslurini bajara oladi \a h.k. Ilaqiqatda esa liar bir 
foydalanuvchi o 'z  masalasini scclush uchun O Xn ing  vctaili 
zonasim, protsessor va bosliqa hisobiash resurslanm faqat nía lum 
va yetarli darajada kichik vaqt intervali - kvant davoniida oladi 
(kvanl qiyniati tizim daslurchilari lotnonidan IH M  parametrlariga 
bog 'iiq  holda tanlanadi). A gar ajratilgan kvant vaqti tugagach 
masala vcchilib  tugallanniagan bo lsa , protsessor boshqa masalani 
bajarishga o ktadi. Hunda O X  chcklangan va N M D  da joylasliadi. 
keyingi masala esa N M D  dan O Xga oMadi.

Ajralih-'.an vaqt rejim ida I l i ning o'tkazuvchanlik qobiliyati 
nuiltidasturiy rejimda masalaiarga ishkw herishga qaraganda kam 
bunga sabab - protsessorning tez-tez qayta íilanishi va masalaning 
O Xd an  N M O ga va ko 'p  martalah qayta o'tishdir. ya'ni 
svopinglardir.

loydalanuvch ilar tiz im laiin ing ko'pida ajratilgan vaqt rejimi 
nuiltidasturiy rejúnda masalaiarga paketli ishlov berish hilan 
uyg'unlashgan bo'ladi. Bu  holda I ' l l N4 O Xs i paketli ishlov berish 
zonasiga va ajratilgan vaqt rejim ida masalalar bajariladigan zona 
(yok i O X  sig 'im iga qarab bir neeha /ona)ga bo'linadi. Bundav



m g‘ unlik ajratilgan vaqt rejimida hainma loydalanuvchdar 
o'/.larining masalaiari hajarilishini to'xlatib q o 'y ilgan  va/iyatda 
hain protsessorni yuklash inikonini bcradi.

Sanab o ’tilgan O T Iar ko‘p ihniy-texnikaviy masalalarni 
yechishda ishlatiladi. Bunda OTning bosh vaz ilasi l l ln in g  
hanima liisoblash resurslaridan samarali ibydalanishni ta minlash 
va foydalanuvchi ishida maksimal qulayliklarga erishishdir. Lekin 
LU M n itig  slumday q o ilan ish la ri mavjudki, u yerda O l la r  
bushqacha lalabiarni qoniqtirishi kerak. Bim dan tashqari, muayyan 
foydalanuvchi ishi sharoitida va/ilasi uinum iy b o ig an  OTdan 
loydalanish ko'pincha ko 'p  lizim iv vositalarning ortiqcha 
ekanliuini bildiradi. Bundav hollarda maxsus va/.ifali O llardan  
tbv dalaniladi.

Kca l v iu jl nperatsion (i/ im lari. Bu operativ ti/im mnumiy 
\a/.ifa!i operativ ti/inulan birinchi navbatda ^hu bilan iarq cjdadiki, 
ti/imga kelayotgan intormatsiya albatta berilgan vaqt intervali 
davomida ishlab b o iin ish i kcrak (bu vaqt in tervallarini o.iiiiish 
mumkm cmas). Va/ifasi umumiy bo igan  O l  ishin ing real vaqt O l 
ishidan \atia bir farqi sluindaki, birinchi O I da ioydalanuvchdar 
ma^alalarining oqitni rejalashtiiiluan va 1-,IIM operatori iomonidan 
.i'/!anai!i. ikkinchi O l'd a  esa ishlov berishga s o ix n l ir  istalgan 
vaqula keiishi muinkin. Shunitig uchun real vaqt operativ tizimi 
ba zi qo'shimcha imkoniyatlarni !a ':n inlashi lozirn, inasalan, 
doiiniv masalaiar varatiladi. Vazifasi um um iy b o ig an  O I larda 
qo‘snimcha sarllarning saimoqli qismini in isiirlangan ctapidagi 
vaqt sarti tashkil qiladi: buni bajarishda O l  masala ycchilishi 
bo'yicha lovdalam ivdiining hainma istaklarini anic|lab (lanih) 
viladi, O X g a  zatur bo‘ lgan dasüirni yuklaydi hamda uni bajaiish 
uchun /arur bo igan  resurslarm ajratadi. Kca l vaqt O l  da esa 
bunday sarnarnitig otdini olishi mumkm, clum ki ularda masalalar 
to 'plam i donn muayyan bcigilangan, ya ni kelayotgan 
informatsiyaga ishlov bensh uchun /arur b o ig an  dasturlar, lashqi 
qm ilmalar, m aium otlar oldindan aniqlangan va ular so'rovlar
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tushgunu;acha tavvorlab qo 'yilish i uuiinkiti. Blindas bir niatta 
imsiirlangan inasalalar real vaql O I  I I IM  OXcia doitn niavjud 
b o iad i (u larn i íshlashga so'rov tusbdimi yoki yo'qm i, blindan 
qat’iy nazar). Doim iy masalalardan lashqari real vaqt O I boshqa. 
doimiy bo im agan , masalalarni yaratish imkonini beradi. lekin 
doim iy bo'hnagan inasalalar pastroq ustuvorlikda bajariladi

Real vaqt rejim ida ishlavotgan ll lk ir ig a  ishonclihük boy icha  
vuqori la lab lar qo 'vilad i. Mos ravislula O i to xlab qolish (eoo¡i) 
voki avariyali va/.ivatlarni lezda topish va ulardan chiqM i, nosoz 
qurilmalarni u/ish va rezer\dagilarni ulash ( bu haqda I I IM  
operatoriga xabar berib)ni la 'm inlaydigan \ositalarga ega bo’ IM n 
kerak.

Real rejim vaqlula ishlayotganda so'ro\lar ishlov oiish uchun 
navbat kulib  tjol íshlari nuimkin. shu sababli O I bunday 
na\batlaini tashkil qilishi va belgilangan tartibga nunotiq ularga 
xizmat ko'rsatishi lo/im.

( I | V| vuki kalla bo'iganda shunday \aziyal sodir bo’ lishi 
mumkinki, b illa  yoki bir neehta masala berilgan vac|t oralig 'iila 
reali/aisiya q i lina olmaydi. Bu holda O I  «.avariyali masalalar» 
ustuvorliklarini dinamik o ’/garlirish imkoniyatiua ega boMishi 
kerak. Bu  m asalalar yeehilganda» sokng ustuvorliklarning dastlabki 
qiyinatlari qayla o'rnatiladi.

H isoblash (an n o q la ri ishin i lashkil qilish iiclum 
m oMjallan^an operatsion liz im iar. Bu O l la r  liozirgi paytda 
unchalik keng larqalniagan, ehunki hisoblash lanm>qlar¡ 
o'zlarining larkib iga liar xil arxilekturah l.IIM Ia r i kiritilislum 
na/arda lutadi va ko 'p  hollarda ulam ing liar hiri oV.ining va/ilasi 
umuiniy bo‘ lgan O I '  boshqaruvida ishlaydi. O l'n ing hisoblash 
larniog'ida ishlashi ma'him xususi\ aliar bilan tavsillanadi. 
Ularning íebida eng asosiysi hisoblash larmog i ichidii
m a'lum otlarni uzatishni tashkil qilish zaruralidir. Hisoblash 
tarmog'i iehida istalgan informalsiva alohida porsiyalar 
nía 'lumothir bloki bilan uzatiladi.

M a 'lm notlar bloklarini n/atish bo'yieha O lg a  qo'y iladigan



asosiv talablarni quvidagicha ta'rillash nunnkin:
1) m a'lnm oilar bloki tarmoqda m a'lum ot manbai va uning 

adresali orasida ikki yo'nalishda asinxron ravishda va crkin 
sirkulyatsiya cjilinishi kerak;

2) ( > I' m a'lum otlar hloki tarmoqda ho'lgan davri davomida 
uning o'li^hini nazorat qilib lurishi lo/.iin;

3) ma'lumotlar bloklari hisohlash tarniog'ida ho'lgan ida 
ularnmg yo 'qo lish i yoki o'zgarishining old ini oluvchi dasturiy va 
apparat vosila lan /arur;

-1) O f  o'/, ichiga hisohlash tarniog'ida qaytalangan, yo'qolgan 
voki vanglish m a'lum otlar bloklarini q id irib  topish mexanizmini 
kiritishi kcrak.

Mac \il mashinalar va icrm inallardan yagona hisohlash 
tarmog'ini varatishga yo'nalgan O ln in g  hamma protseduralari 
piolokotlar vordamida amalga oshiriladi.

‘).2. O pera ls ion  ti/.imlar struk tu ras i va  ^eneratsiyasi
Opciatsion li/im  tushayotgan hamma masalalarga ishlov bcrish 

bov icha  istilarni ialsional rcjalashtirishi kcrak (hM M ga 
masalalarni kirilish bo'yicha tadhirlar komplcksi, u lam ing 
xaraktcrislikalarini hi lib olish, ham ma kiruvchi m a'lum otlar 
to'plainlarini tashqi olib yuruvchilarda jovlashtirish, kirish va 
chiqish navbatlarmi tashkil qilish).

Odatda tashqi qurilmalardan hiri o ‘qigan. kirayotgan 
ma'lumotlar oqimidagi masalalar HI IM  operativ xotirasiga 
birdamga o'tm avdi, halki tashqi xotira qurilmalarida joylashadi. 
Pakelli ishlov bcrish rcjimlarida masalalar navbatda qator ho"lib 
turadilar (k iruvch i navhat), inasalaning navhatdagi o ‘rni lining 
ustuvorligi bilan bclgikmadi. Masalaning navbatdan IT IM  O Xsiga  
o'tka/.ilishi avlom alik ravishda sodir b o ia d i.

Masalani vcchishdan bcvosita oldin O T  bajaradigan tadhirlar 
ma)imiasim rcalizatsiya qilishda asosiv c 'tibo r masalani yeehish 
uchun /arur ho'lgan II I rcsurslarini (O X  jabhasi, zarur ho'lgan 
ma'lumotlar to plamlart uchun tashqi o lib  yuruvchilar uchun jo y la r 
va sh.k.) taqdim qilishga qaraliladi.
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Agar navbatdagi masalani vechish uchtm resurslar yclishmasa, 
O  i ' quyidagi qarorlardan birini qabul qilishi:

1) ushbu paytda bajarilayotgan va iistm orligi quyiroq boigan 
qaysidir boshqa tnasaladan resurslarning bir qismini torlib olishi;

2) yechilayotgan qaysidir masala yeehilib ho iish in i \a talab 
qilinayotgan rcsurs bokshashini kutishi;

3) yechilishi uchun resurslar yetarli bo igan , lekin navbati hali 
yetib kelinagan masalani navbaisiz o'lka/ib yuhorishi kerak.

Ycehim  natijalarini mos lasliqi qunlmalarga chiqarishni tashkil 
qilish harn masalaga ishlov berishni rejalashtirish funksiyasiga 
kiradi. Hunda O T  bar bir topshiriqning natijaviy inlbrmatsiyasini 
mos chiquvchi navbatga tushishini \a IX.) ishi tempida ushbu 
navbatning bo'sliashini ta’minlashi /arur.

Operatsion tizim masalalar ycehilishini boshqarishi lo/.im. 
Blinda OTning asosiv funksiyasi - hisoblash jarayonida so<!ir 
boiadigan har x i! bodisalarga (iníbrmalsiya almasiiimn i 
tugaganligi haqida tashqi qurilmalardan kelayotgan ..iunallat, 
apparatlardagi to 'xtashlar haqida hamda tashqi rnuhildan. masnlan, 
boshqa Kl IM dan, kelavotgan signallar, dasluny \atoIiklar 
belgilari) to‘gkri reaksiya qilishni lashkil qilishdir. I lar oír hodisaga 
O T  to‘g'ri reaksiya qiiganda joriy dasturning hajariüsht albatta 
lo’xtalishi va protscssorni boshqarish boshqa mos niodulga 
u/atilishi lo/.im: bu modul sodir boigan voqeani ulentililsirlashi 
kerak.

U/ilishlarga ishlov berish mexani/.mi Ü I M  va O I  turidan 
qat'iy  na/ar doim quyidagi elementlarni o V  iehiga ol.idi.

1) uzilgan dastur haqida batafsil inlbrmatsivani, \ususan 
blindan keyin bajan lish i lo/.im boigan komand.i adresi haqidagi 
inlbrmatsiyani xolirada saqlashi;

2) sodir b o ig an  hodisani tasniflo\cbi va unga mos ra\ishda 
ishlov beruvehi O Tn ing  maxsus moduliga boshqaruvm u/.atishi;

3) ustuvorligi va  hisobga tavyorligiga qarab íbvdalanuvehining 
u yoki bu masalasiga boshqaruwii qa\tari>,hi lo/.im. Blinda 
boshqaruv oldin uzilgan dasturga qaytarilishini istisuo qilib 
boim aydi.



. u rl? 1 1 1 larida u/.ilishlarga ishlov bcrish turlicha va odatda 
apparal \osilalari voidamida amalga oshiriladi. M asalan, ba'zi
111 larida buning uehmi dastur holatining eski va yangi so‘zi o ‘ rnini 
almaslilirish mexanizniidan, boshqalarida esa xotira va u/.ilishlar 
vektonni >k'kli lashkil qilisliclan foydalaniladi.

Masalalarni ycehishni boshqarish asosiy funksiya 
uzinshlarga ishlov bcrishdan tashqari boshqa: operativ xotirani 
dinamik kupimlash, kiritish-chiqarish operatsiyalarida ishtirok 
qilislu masalalarni suklasb, vaql xi/rnatini tashkil qilishm  ham o 'z  
ichiga oladi.

Operativ xotirani dinamik taqsimlash bo'yieha O l'm n g  asosiy 
va/jfasi uning ho'sh va band bo‘ lgan zonalarini doiino hisoblab 
borish va fragmentatsiyani hartara! qilishga intilishdadir. 
¡•ragmcniaistva hodisasining m a’nosi shundaki, multidasturlash 
sharoillai itla O Xning band bo'lgan jabhalari orasida katta 
bo'lmagan crkui adíes bo'shlicjlari «lirqishlari» qoladi. A ioh ida har 
bir bunday bo'shliq anda navbatdagi foydalanuvchi masalasini 
bulumcha joylashrirish uchun vetarli emas. Lekin bu bo'shliq lar 
summasi operativ xotiraning muloqot ucluin ajratilgan hajm ining 
katta qismuii tashkil qiladi. O X  IVagmentatsiyasi nafaqat 
tbvtlalanuvchilar masalalari zonalari orasida, balki u laniing ichida 
liam ku/atiladi. Agar I I I IM  virtual xotirani, uni betma-bet tashkil 
qilishni amalga o^hiradigan apparat vositalariga ega bo'Iniasa, O X  
fragmentalsiyasi IlTning o 'tka/uvchan lik  qobiliyatini oshirish va 
uning hamma hisoblash resurslaridan saniarali foydalanish y o lid a  
sc/ilarli to'siq boiadi. D iis lu rianu  dinamik siljiltsh  O X  
fragil;entatcivasini banaraf q ilish bo'yieha tadbirlarga kiradi; 
bunua IbydaianuvJiilar daslurlari niunlazam ravishda masalalar 
dinamik zonasining bitta chetiga qarab, masalan, O X  yuqori 
adreslaii jabhasiga, siljiydi; bunda quyi (k ich ik ) adreslarjabhasid;: 
o*z o 'ichovlari bo'yieha vana bitta foydalamivcbi masalasini 
yuklash uchun yctarli hoMgan bog'langan zona bokshaydi.

Masalalar vechilishini bevosita boshqarish bo 'yieha O l 
imkoniyatl.irini ta'm inlaydigan dasturlar inajmuasi m asalaJarn i 
h )sh(¡íiri‘'h  dasturhtri (monitor, snpervizor, ( )T  hoshqaruvchi



Ju s íu r i)  dcb ataladi.
1)1 asosiy f'unksiyalaridan biri ( )X  va lO la r  orasida 

inform atsiva alniashinishini tashki 1 qilishda bo'lganligi uchun, bu 
funksiyani amaiga oshirisli vetarli darajada yirik bo'hm 
inci luniof/arni boshqarish (kirilish-chiqarish supcrvizori, Jayffitrni 
boshqarish) deb nomlanadigan bo'lim  orqali ta'minlanadi.

Ma 'lumotlar lo ‘plami - - umumiy nomda birlashgan va n ia’ lum 
fi/.ikaviy larkibga ega bo’ lgan, nomlari birma-bir ko‘ rsatilgan 
m a’ lumotlar majmuasidir.

l a v l  — - bir mavzuga taalluqli, manliqiy yo/uv lardan tarkib 
topgan nomlari binna-bir ko'rsatilgan nía lumotlar majinuasidir.

Istalgan O T  doirasida nia'lum otlar to'plamlari tashkil qilinishi 
turlarining niumkin bo igan  chcklangan soni mavjud: kelma-kel, 
to 'g ’ri, kutubxonali va boshqalar. Berilgan taríibda lashkil qilingan 
m a'lum otlar lo ‘plamiga nuirojaat qilinganda O I ma hnn servís 
vositalarin i ta’minlaydi. O '/ in ing  ¡shida bu vosilalardan birinchi 
navbatda daslurchilar foydalanadilar. Ba '/ i O l la r  ma lumotlar 
to 'p lam iga kirishni tashkil qilishda scrvis \ositalaridan inri¡ 
varianllarda foydalanish im konini beradi. Odatda kirishni tashkil 
qilislidagi kalta qulayliklar, doimo ishlash qoidalanda katla 
standartlíishtirishni ham bildiradi. Ma'Iumotlar to'plam ini tashkil 
qilishning taulangan turini unga kirishning u yoki bu usuli hilan 
birga qo‘shib o 1 ib borish dasturchi uchun ushbu opcratsion lizinida 
ruxsal ctiladigan kirishning muayyan metodini tanlaslmi bildiradi. 
K irishn ing  standart mctodidan foydalanish lO la r  bilan 
informatsiya almashinuvini tashkil qilishni ancha ycngiMaslitiradi. 
Bunda informatsiya porsivasini TQdan o'qish uchun yoki unga 
yozish uchun foydalanuvchiga o'z daslurida íaqal mos 
makrokomandani q o ilash  k ilbya, O T vositalari Ibydalanuvchini 
o ‘z dasturi matnida TQ  nomcrmi, ularda tna'lumotlar to'plamlari 
joylashishin ing fizikaviy adreslarini va dasturni Id lM n in g  ushbu 
konfiguratsiyasiga mahkam bogTovchi boshqa ma lumotlarni 
muayyan lasht i risli zaruratidan ozod qiladi. B  un ing o'rniga 
dasturchi TOning faqat manliqiy nomini ko'rsalishi yoki uning



lurini tavsiya <]iIi^lii imimkin.
Almashishlarni lashkil qilishga kirishning slandart metodlari 

qo'ygan clieklashlar dasturchini qoniqtirmasa, u O In in g  boshqa 
vositalaridan -  kirishning jiz ikav iy  nw (odk\ail foydalanishi 
îmnnkin, lekin bunda dasturchidan O Tn i yaxshi bilishi va dastur 
\ozishda ko'proq kuch sarilashi talab q ilinad i; bunda dastur matni 
sezilarli darajada murakkablashadi.

( )  ! da m a'lum otlar almashinuvini (asbkil qilish bilan 
tanishganda foydalanuvclii kirish nietodi tushunchasidan tashqari 
(fravver dasluri haqidagi lushuncha bilan bain lu'qnashadi. Bu 
ti/im li vosita kirish mctodiga nisbalan ko 'proq ixtisoslashgan, 
chunki u ’IQ n in g  faqat muayyan \a yagona lurigagina kirishni 
ta'minla> di.

Istalgan O l'n ing  ahamiyatli funksiyasi - lopshiriq L llM d a n
o lishiniiiL’, hamma bosqichlarida yc larli darajada balalsil bo Igan 
diagnostikani la'm inlashdir. I lisoblash jarayom  bajarilishi paytida 
aniqlangan lui h lo 'xtashlar va xalo lik lar haqidagi diagnostik 
\abarlar avniqsa batafsil b o iish i kcrak. Se rv is  vosilalari yuksak 
boigan OTIarda yanglish mashina komandasi joylashgan O Xn ing  
llzikaviv adresmi hamda xaloni lug'dirgan dastur birlatnehi inoduli 
koniandasining joylashgan joyin i aniqlash im koni mavjud.

Savo lla r va  lo psh ir iq la r
1. Operalsion tizimlar haqida um um iy nia'Ium otlarni hayon 

i|i!ing.
2. Operalsion îizim  bulun tizim ishiga la sir qilishi 

immikinmi?
llozirgi payttla keng larqalgan operalsion lizim larning to liq 

obzorini bayon qiling.
A. Operalsion tizim lar strukturasini aytib  bcring.
5. Operalsion li/.im ishlashi va generatsiyasi haqida gapirib 

bcring.



( a . O S S A K IY

A v lo m a lla sh í i r i s a n  loyihalash loyihaviy yccbimlarning ImmmaM 
yoki bir qismi inson va Kl IM larning o'zaro muloqoti bilan olinadigan 
loyihalashdir

AvtotnaM ashtirilgan  loyihalash (izim i ( A L I )  avtomatlashtirilgan 
loyihalashni bajan ivch i loyihalovchi tashkilot yoki mutaxassislar jarnoasi 
bilan bog‘langan avtomatlashtirilgan loyihalash vosilalarining majmuidir.

A na liz  - obycktning bayoni bo 'yicha untng xossalarini aniqlash va 
ishchanlik qobiliyatin i tadqiq qilishdir.

M r-b iriga  inos kelish prm sipi ALTn ing tarkibiy qismlaririing 
birgalikda tshlashini ta 'm inlaydi va ocbtq tiziirni !iir butunlikda saqlaydi

Da.sturiy m e lod ik  kompleks ’'>yihalai h obvekli (obycktning bir yoki 
bir nccha qismi yoki bir butun obyckt) ho'yicha tuga! loyiha ycchiniini olish 
voki unifikatsiyalashgan protscdmalarni bajarish uchun /aiur bo'l .m 
dastuny, inïormatsion va mctodik la ’minotlar (matimatik va lin g v i-1 ;k 
ta'minotlar komponcntlari bilan birga) komponentlarininti o'/aro bog‘la i‘;\tn 
majmuidan iborat.

D iisturiy- tcxn ikaviy  kompleks DM K Iarn ing icxnikaviy ta’minotning 
komplekslari va (yo k i) komponcntlari bilan o ‘zaro boglangan majimiidan 
iborat.

O ialogli ( in te ra k t iv )  rejiu: bu ancha takomillasiigan rejim bo'lib. 
urda marshrutdagi hatnma prolscduralar K l IM  yordainida bajariladi, inson 
ishtiroki csa loy ihav iy  prolscduralar voki operatsiyalar natijalarini operativ 
babolaihda. davoin cttirish vo'llarini tanlasbda vu loyihalash borislwni 
korrektirovka qilishda nainoyon bo'ladi.

I\ e ra r\ ik  d a r a ja la r  obyckt xossalari qa\ darajada batafsil .tks 
ctlirilganligi bilan larqîanadigan obyektlar bayonining darajalaridir.

In fo rin a ts ivan i saqlashning solislitirm a 11:11 \i bir birlik
intbrmatsiyani saqlash narxi, u kapital va ckspluatatsion xarajatlarm hisobga 
oladi.

lvo‘p th ilik  h ir ila n iy a  foydalanadigan rejini loydalatmvchi o'/.ining 
masalasim bajarisbga istalgan ixtiyoriy vaqtda qo’yadi, >a'ni bunday I I I  bar 
bir foydalanuvebiga go “yo individual tbydalanuvchi rcjimiui reali/atsi> 1 

qiladi.
Loyihalash  bosq ic lii bitta yoki bir nechta iycrarxik darajalar va 

aspcktlarga taalhiqli obycktning t.ilab qilingan haninia bayotilarini 
shakllantirishni o '/  icliiga oigan loyihalash jarayonining bir qismidir.

Lo y ih av iy  o p e ra ts iva la r loyihaviy protseduralai taikibiga kirmehi 
knihalash jarayonin ing ancha maula bo'lgan tarkibiy qismlari



I o \ ili;i\ iv  protsedurula r loyihalash bosqidnning tarkibiy tpsmlari.
I n\ itiaiash hali niavjud InVlniagan obyektni uning b irlan id ii bayoni 

\a (vok i) tiink>iyalanishining algorilnii asosicia bcrilgau sharoitlarda yaralish 
udiun /arur bo igan bayonlarrti tu/.ish jarayoni

M a 'lu in o tla r  hazasini boshqansh ti/im i (M  H U T ) m alum otlar 
sirukturasi ko'rinishida tashkil qilingan informatsion ba/a bilan isblashni 
ta'minlavdigan üasiuri>-nictotitk kompleksdir.

M uam n io "a  yo ‘nalj»an D M K  bu dasturiy vositalardir. ular
boshlarig’ icli ma'lumollarni, loyihalanadigan obyektga butunidia yoki uning 
\iLr'nia birliklariga boigan talabiarni va dieklashlarni avtomatlashtirilgan 
lar/da tartibga solish; texnikaviy yed iim larn i \a loyihalanayotgan obyekt 
‘.tiukturasmi tanlash: konstruksiva sifai ko 'rsatkid ilarin i baholash, ddallarga 
islslov berish marshrutini loyihalash uclum m oljallangan.

O b vek lya  vo 'na luan  D M  k la r  loyihalash obyektlan xususivatlarini 
prednict soliasi majrmii silatida aks ettiradi.

I’a k d l i  ishlash rcjim i masalalar btr voki bir nechta qatorga k-riladi va 
i:Iai birma-bir b:i)arish udum tanlanadi.

Pa ram etr ik  Milk'/. berilgan stmktuia va Lshchanlik qohiliyati 
sbaroitlarida demcntlar paramdrlari son qiymatlarining obycktning d iiquvcln  
parainelrlariga ta'sirmi amqlashdir

K ivo jlan is li prinsip i A l.T  asosiy qismlarining to ld ir ib  borilishini. 
takoinillashtirilishini va vangilanib bonsbini hamda darajasi va funksional 
va/ilasi lurlicha boigan avtoniatlaslitirilgan ti/imlar bilan birgalikda 
ishlashim ta'minlaydi.

Sintc/. olnckt bayonini tu/ishdir.
T exn ikav iy  ob> cktniiiK m atem atik  modeli (M M )  texnologik 

obycktning ba'/.i xossalarini aks cttiruvchi matematik obycktlar (sonlar. 
o'/garuvchilar, matritsalar, ko 'p lik lar va sh.k.) ti/imidir.

li/ im iy  h ir lik  prinsipi loyihalanayotgan obycktning alobida
dcm aitlari va obycktni to 'liq  loyihalashda ti/imning bir butunligini va 
ti/imiy <<yangihk»ni ta'minlaydi.

I ip ik lik  prinsip i A LT n ing  lipiklastigan va unitikatsiyalashgan 
dunentlarin i yaralish va ulardan loydalanishga e'tihorini qaratadi.

I ttuindoi'lik (takt d ia s to las i) k llM n m g  eng ahamiyatii
ko'i.satkichlaridan hiri: vaqt birligida odatda bir sekundda bajariladigan 
operatsiyalar soni bilan o ld ianad i.

\ Q  sigSm i \('ti:;> quriliralarida saqlanishi miimkin bo igan
ina’luniotlarning maksimal imqdoridir :bit. bayt va h.k. larda ifodalanadi).
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