COMPUTER ARCHITECTURE EXAM SOLUTIONS
BILGISAYAR MIMARISI SINAV COZUMLERI

QUESTION 1:
SORU 1:
a) 100 instructions
100 komut:
T=(k+n—-1)10=(4+100—-1)10 = 1030ns
Without pipeline:

Is hatt1 olmadan: 100*30 = 3000 ns

Speedup / Hizlanma: S = 2099 _ 29
1030 77T e,

PC is updated
PS giincellenir

b) Lmmm o2
T2 13 14 [5—

Branch | FI | DA | FO | E Target instruction is fetched in the 5" step instead of the 2" step.

1 FI—-DaA \ Penalty: 3 clock cycles. i
}Fz DA i i Dallanmadan sonraki komut 2. adim yerine 5. adimda alinmis oldu. i
arget A ~— ! Ceza: 3 saat periyodudur. i

3 clock cycles
3 saat ¢cevrimi

)

Duration of 1000 instructions without branch penalty:
Dallanma cezasi olmadan 1000 komut siiresi:
T=((k+n-1)10=(4+1000—-1)10 = 10030ns

70 times branch penalty:
70 defa dallanma cezasi: 70*3*10ns=2100ns

Total time:
Toplam siire: 10030+2100 = 12130ns

30000
12130

2.47

Speedup / Hizlanma: S =

Another accepted solution:
Kabul edilen diger bir ¢oziim:

It is assumed that at the beginning of each iteration first instruction needs k cycles to be completed.
Dongiiye her giriste ilk komutun k ¢cevrimde tamamalandig1 varsayilirsa.
T=30(4+10—-1)10 +70(4+10—-1+3)10 =3900ns + 11200ns = 15100ns

30000
15100

=1.99

Speedup / Hizlanma: S =



QUESTION 2: (30 Points)
a)

Instructions

(Komutlar) / Clock
cycles (Adimlar) 1|2
LDSU (RO)S500,R10 | | | A
ADD RO,0,R11 I
LDSU (R0)$502,R11
ADD RO,0,R12 I A
ADD R10,R12,R12 I A
SUB R11,1,R11 I A
JMPR BHI,LOOP I A| D
ADD RO,R0O,R10 I A
STL (R0)S504,R12 I A| D

— (> |O|w

There isn’t any data conflict.
Veri bagimlilig1 yoktur.

b) During the execution of the branch (JMPR), next instruction (ADD) is taken to the pipeline. There-
fore, this ADD instruction is also executed in each iteration of the loop if the condition of the JMPR is
true.

If this branch conflict is not solved, register R10 will be cleared in every run of the loop and the pro-
gram will generate wrong result.

Dallanma komutu yiiriitiiliirken, i hattina siradaki komut (ADD) alinmaktadir. Bu nedenle kosul sag-
landig1 halde her dongiide bu komut da yiiriitiilmektedir.

Eger bu sorun c¢oziilmezse R10 saklayicist her dongiide sifirlandigindan program yanlis sonug iirete-
cektir.

¢) In order to solve this problem without decreasing the performance of the pipeline, “ADD
R10,R12,R12” can be moved after JIMPR instruction.

Sorunu ¢6zmek i¢in “ADD R10,R12,R12”, JMPR komutundan sonraya taginir.



QUESTION 3:
SORU 3:
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QUESTION 4:

SORU 4:
a)
= A A A —>
¥ IRQ1 = IRQ;s;
Data IRQ2 = IR + IR
Bus v Q2 = IRQs; Qis3
IRQ1 IRQ IS1 INTAISZ = INTAZ . IRQISZ
INTA1 INTA v INTA153 = INTAZ - IRQISZ
VN
7 F IRQ IS2
IRQ2 \&% INTA
VN
INTA2 IRQ IS3]

@—- INTA

DACK <

b)

Remember; interrupt requests are checked after the completion of the instruction.

In this system, an instruction is completed at Clock= 180 ns (60+70+50).

Because of the interrupt request from IS2, the CPU enters the "4. interrupt” phase and starts
housekeeping operations for IS2.

During the housekeeping operations the IS1 sends an interrupt request. The housekeeping oper-
ations (such as saving the return address and condition code) cannot be interrupted. Remember:;
interrupt requests are checked after the completion of the instruction.

After the housekeeping operations (200ns) at Clock= 380 ns (180 + 200) the ISR of IS2 starts
to run.

ISR of IS2 at Clock= 380 ns.

Now IM1=1 IM2=0. Interrupts from IS1 are enabled.

After the completion of the 15" instruction of the ISR of the IS2 (Clock= 380 + 180 = 560 ns),
the CPU checks interrupt requests, and enters the “4. interrupt” phase for IS1.

After the housekeeping operations (200ns) at Clock= 760 ns (560 + 200) the ISR of IS1 starts
to run.

ISR of IS1 at Clock= 760 ns.

Hatirlatma: kesme istekleri komut tamamlandiktan sonra kontrol edilip degerlendirilir.

Bu sistemde bir komut Saat = 180 ns'de (60+70+50) tamamlanir.

IS2'den gelen kesme istedi nedeniyle MIB 4. kesme” ¢evrimine girer ve IS2 igin hazirlk islemle-
rine baslar.



Hazirlik islemleri sirasinda IS1 kesme istegi gonderir. Hazirlik islemleri (geri doniis adresinin ve
durum bilgisinin saklanmasi gibi) kesilemezler Hatirlatma: kesme istekleri komut tamamlandiktan
sonra kontrol edilip degerlendirilir.

Hazirlik islemlerinden sonra (200ns) Saat = 380 ns'de (180 + 200) IS2'nin kesme hizmet programi
galismaya baslar.

IS2'nin KHP'si Saat = 380 ns.

IMI1=1 IM2=0 olur. IS1'den gelen kesme isteklerine izin vardir.

IS52'nin kesme hizmet programini birinci komutu tamamlandiktan sonra (Saat= 380 + 180 = 560 ns),
MIB kesme isteklerini kontrol eder ve "4. kesme” cevrimine IS1'in hazirlik islemleri icin girer.
Hazirlik islemlerinden sonra (200ns) Saat = 760 ns'de (560 + 200) IS1'in kesme hizmet programi
¢alismaya baslar.

IS1 KHP'si Saat= 760 ns.

QUESTION 5: oo ,
SORU 5: i DMA transfer (Not interrupt-driven)! ‘
i Dogrudan bellek aktarimi (Kesmeli ¢calisma degil)! !
DMA Request oo e
DMA istegi Data Transfer Data Transfer
l Veri aktarimi Veri aktarimi
DMAC EEEE——
50ns 50ns
Instr. Fetch Decode Operand Fetch Execution
.« - The second byte has been transferred.
K t Al (0] d Al Yiiriit .
CB U omut Alma — Cozme pefand Ama  Yurttme Ikinci sekizli aktarildi.
MIB 60ns 20ns 60ns 30ns
05 110 200 220 Time [ns]
T T Zaman [ns]
DMAC completes the first transfer. End of execution of the first instruction

DMA denetgisi ilk aktarimu tamamlar. {1k komutun yiiriitiilmesi tamamland.

a)

CPU completes the current bus cycle (Instruction fetch) and isolates itself from the system bus. The DMAC
transfers the first data. Since the type of the DMAC is fly-by (Implicit) data is transferred in 50 ns.

Time= 60 + 50 = 110ns

MIB o andaki yol ¢evrimini tamamlar (komut alma) ve kendini sistem yolundan yalitir. DMA denetcisi ilk se-
kizliyi aktarir. DMA denetgisi ortiilii olarak caligtigi icin veri 50ns’de aktarilir.

Zaman= 60 + 50 = 110ns



b)

Instruction decoding and execution cycles of the CPU can run in parallel with DMA transfers. Since the DMAC
uses the cycle-stealing technique, after the transfer of the first byte it will give the bus to CPU. After the oper-
and fetch the CPU executes the instruction.

Time= 60 + 50 + 60 + 30 = 200ns

MIiB’in komut ¢6zme ve operand alma gevrlmlerl DMA aktarimlari ile paralel yuruyeblhr DMA denetgisi ¢ev-
rim calma yontemiyle calistigi icin ilk sekizliyi akfardlktan sonra yolu MiB’e verir. MiB operandi aldiktan
sonra komutu yiiriitiir. -~

Zaman= 60 + 50 + 60 + 30 = 200ns

¢) (10 points / 10 puan)

During one instruction cycle the DMAC transfers two bytes in 220 ns.

10 bytes are transferred in 5 x 220 = 1100 ns. -~

17)71(/[n/i=(15 *t220b= 1k1 00nts i minde iki sekizlivi 220 ns’de akt Ktad I Consider the difference.
enetcisi bir komut ¢cevriminde iki sekizliyi ns’de aktarmaktadir. . -

10 sekzili 5 x 220 =1100ns"de aktarilir, | Farka dikkat ediniz.

Zaman=5 * 220 = 1100ns

After the transfer of the 10 bytes the CPU runs each instruction in 170 ns.
Time= 1100 + 5*170 = 1950ns

On sekizli aktarildiktan sonra MIB her komutu 170ns’de yiiriitiir.
Zaman= 1100 + 5*170 = 1950ns

d) .
Remember; interrupt requests are checked after the execunon of the instruction. If there is a request the CPU
enters the interrupt cycle (given in the question). Thg,data is transferred in the ISR.

Time= 60 + 20 + 60 + 30 + 200 + 500 = 870ns"

Hatirlatama; kesme istekleri komut yiiriitiildiikten sonra yoklanir. Eger kesme varsa MIB kesme cevrimine girer
(soruda verilmisti). Veri aktarimi kesme hizmet programinin i¢inde yapilir.

Zaman= 60 + 20 + 60 + 30 + 200 + 500 = 870ns

d) (10 points / 10 puan)

After the execution of each instruction one byte is transferred in the ISR in 870ns.

Time= 10 * 870 = 8700ns

Her komutun yiiriitiilmesinden sonra kesme hizmet programinda bir sekizli toplam 870 ns’de aktarilir.

Zaman= 10 * 870 = 8700ns

The execution of the last instruction is completed before the transfer of the last byte. Therefore we subtract the
durations of the housekeeping and ISR (200ns+500ns) from total time (8700ns).

Time= 8700 - 700 = 8000ns

Son komutun yiiriitiilmesi son sekizlinin aktarimindan 6nce tamamlanir. Bu nedenle kesme hazirlik iglemleri ve
kesme hizmet programu siirelerini (200ns + 500ns) toplam siireden (8700ns) ¢ikartiyoruz.

Zaman= 8700 - 700 = 8000ns

Note: Compare the results obtained by the DMA technique and interrupt-driven technique. The ad-
vantage of the DMA technique is obvious.
Not: DMA yontemi ve kesmeli ¢calisma ile elde edilen sonuglar1 karsilagtiriniz. Dogrudan bellek
erisimi yonteminin avantaji agikca goriilmektedir.



QUESTION 6:

oleoNe
a) Blocko Blockl Block? Parity(0,2)
Block3 Blockd BlockS Parity(3,5)
i) Two different blocks from two different disks can be read in ta.
Iki farkli diskteki iki blok paralel olarak ta siirede okunur.
ii) Two read and two write operations (2ta) should be performed for an update operation in RAID
4 (See the lecture notes). Since parity update operations cannot be performed independently (in
parallel) (there’s only one parity disk), it takes 4ta to update words of two blocks in two differ-
ent disks.
RAID 4’te her yazma islemi iki diski okumay1 iki diske yazmay1 gerektirir (Ders notlarina ba-
kiniz). Okumalar ve yazmalar kendi aralarinda paralel oldugu icin bir diske yazma 2ta siirer.
Ancak tek bir eslik diski oldugundan eslik giincelleme islemleri paralel olarak yapilamaz. Iki
farkli dikteki iki bloga yazma isi 4ta siirer.
b)
BlockD Blockl Block2 Parity(D, 2]
Block3 Blocks Parity(3,5) Blocks
i) Same asin RAID 4: ta.
RAID 4 ile aymdir: ta.
iit) For each data update two read and two write operations are necessary. Different from RAID4,
now parity update operations can be performed in parallel, because parity strips are distrib-
uted to different disks: 2ta.
Her veri giincellemesi i¢in iki okuma ve iki yazma islemi gereklidir. RAID 4’ten farkli olarak
eslik giincelleme islemleri paralel yapilabilir, ciinkii eslik bilgileri farkli disklere dagitilmistir:
2ta.
SORU 7:
QUESTION 7:

a) Dogrudan doniigiim (Direct mapping),
i) Physical address (fiziksel adres): 19-bit

ii)

19-bit
| Tag | cache frame num. |word num. |
7-bit 7-bit 5-bit

Number of frames in the cache:

Cep bellekteki gerceve sayisi:

4KB/32B =2'%/2°=2"= 128 frames.

The tag memory has 128 rows.

Tak1 bellegnde 128 satir vardir.

The length of the tag: Bir takinin uzunlugu: 7-bit

There is also additional information in each row: Valid bit, dirty bit

Tak1 bellegini her satirinda ek bilgiler de vardir: Gegerlilik biti, degisim biti

Note: In direct mapping replacement LRU is not necessary. Therefore there are not aging counters in the tag
memory.



Not: Dogrudan doniisiimde LRU yontemine gerek yoktur. Bu nedenle taki belleginde yaslanma sayact bulun-
maz.

iii)

1-$00053: 0000 0000 0000 0101 0011

Cache is empty, cache miss occurs, the block with the number (14 bits): 000 0000 0000 010 is placed into
frame 0000010 of the cache memory. Tag value is 0000000

Block start address: 000 0000 0000 0100 0000

Block end address: 000 0000 0000 0101 1111

Cep bellek bos, 1ska olur, bagvurulan blok (000 0000 0000 010) cep bellegin 0000010 numarah gercevesine
getirlir.

Taki degeri: 0000000

Blok baglangi¢ adresi: 000 0000 0000 0100 0000

Blok bitig adresi: 000 0000 0000 0101 1111

2- $01050: 000 0001 0000 0101 0000

The data is searched in the cache frame 0000 010; tag value in the cache is compared with tag value of the ad-
dress. They are not same Cache: 0000 000, Address: 000 0001

A miss occurs. The block is placed into the same cache frame 0000.010. Replacement occurs.

Tag value is 000 0001.

Veri cep bellegin 0000 010 numaral ¢ercevesinde aramir; cepteki taki degeri ile adresteki taki degeri
kargilastirlir. Degerler esit degildir. Cep: 0000 000 Adres: 000 0001

Cepte 1ska olur, ilgili blok cep bellegin ayni ¢ercevesine (0000 010) getirilir, yer degistirme islemi yapilir.
Taki degeri: 000 0001

3- $0004F: 000 0000 0000 0100 1111

The data is searched in the cache frame 0000 010; tag value in the cache is compared with tag value of the ad-
dress. They are not same Cache: 0000 001, Address: 000 0000

A miss occurs. The block is placed into the same cache frame 0000.010. Replacement occurs.

Tag value is 000 0000.

Veri cep bellegin 0000 010 numaral ¢ercevesinde aramir; cepteki taki degeri ile adresteki taki degeri
kargilastirlir. Degerler esit degildir. Cep: 0000 001 Adres: 000 0000

Cepte 1ska olur, ilgili blok cep bellegin aym cercevesine (0000 010) getirilir, yer degistirme islemi yapalir.
Taki degeri: 000 0000

Bir kiimede 2 blok bulunan kiimeli ¢cagrisimli yontem (2-way set associative)
i) Physical address (fiziksel adres): 19-bit

19-bit
| Tag | setnum. [word num. |
8-bit 6-bit 5-bit

ii)

The tag memory has 128 rows (One tag for each frame).

Tak1 bellegnde 128 satir vardir (Her gerceve igin bir taki).

The length of the tag. Bir takinin uzunlugu: 8-bit

There is also additional information in each row: Valid bit, dirty bit, aging counters

Taki bellegini her satirinda ek bilgiler de vardir: Gegerlilik biti, degisim biti, yaslanma sayaglari

iii)

1-$00053: 0000 0000 0000 0101 0011

Cache is empty, cache miss occurs, the block with the number (14 bits): 000 0000 0000 010 is placed into
frame 0 of set 000010 of the cache memory. Tag value is 000 0000 0



Cep bellek bos, 1ska olur, basvurulan blok (000 0000 0000 010) cep bellegin 000 010 numarali kiimesinin O
numarali ¢cercevesine getirilir.

Tak1 degeri: 000 0000 O

2- $01050: 000 0001 0000 0101 0000

The data is searched in the set 000 010; tag values in the set are compared with tag value of the address. They
are not same.

A miss occurs. The block is placed into the same set 000,010, but into different frame. Replacement is not nec-
essary

Tag value is 000 0001 0

Veri cep bellegin 000 010numaral: kiimesinde aranir; kiimedeki ¢ercevelerin taki degerleri ile adresteki taki
degeri karsilastirilir.

Cepte 1ska olur, ilgili blok cep bellegin aym kiimesinin (000:010) baska bir cercevesine getirilir, yer degistirme
gerekli degildir.

Taki degeri: 000 0001 O

3- $0004F: 000 0000 00000100 1111
The data is searched in the set 000.010; tag values of the frames in the set are compared with tag value of the
address. 000 0000 0

This block is in the cache; hit occurs.

Veri cep bellegin 000 010 numarali kiimesinde aranir; kiimedeki ¢ergevelerin taki degerleri ile adresteki taki
degeri karsilastirilir. 000 0000 O
Bu blok daha dnce cep bellege getirilmisti, cepte vuru olur.

QUESTION 8:
SORU 8:

b) Tam cagrisimli (Full associative)
i) Physical address (fiziksel adres): 20-bit
20-bit
| Block num.(Tag) |word num. |
15-bit 5-bit

ii) Each frame of the cache memory has a row (line) in the tag memory.

Cep bellekteki her ¢erceve bir taki kars1 diisiiriildiigtinden taki bellegine her ¢erceve icin bir satir vardir.
Number of frames in the cache:

Cep bellekteki cerceve sayist:

8KB/32B =2'%/27=28=256 frames.

The tag memory has 256 rows.

Taki bellegnde 256 satir vardir.

The length of the tag. Bir takinin uzunlugu: 15-bit

There is also additional information in each row: Valid bit, dirty bit, aging counters

Taki bellegini her satirinda ek bilgiler de vardir: Gegerlilik biti, degisim biti, yaslanma sayaglari

iii)

1-$00025: 0000 0000 0000 0010 0101

Cache is empty, cache miss occurs, the block with the number (15 bits): 0000 0000 0000 001 is placed into
frame O (first empty frame)of the cache memory. Tag value is 0000 0000 0000 001

Block start address: 0000 0000 0000 0010 0000

Block end address: 0000 0000 0000 0011 1111



Cep bellek bos, 1ska olur, bagvurulan blok (0000 0000 0000 001) cep bellegin (ilk bos ¢ergevesine ) gerceve
0’1na getirlir.

Tak1 degeri: 0000 0000 0000 001

Blok baslangi¢ adresi: 0000 0000 0000 0010 0000

Blok bitig adresi: 0000 0000 0000 0011 1111

2- $0003F: 0000 0000 0000 0011 0101

The block number (tag) is searched in the cache memory (15 bits): 0000 0000 0000 001
This block is in the cache, cache hit occurs.

Tlgili blok (tak1) cep bellekte aramr: 0000 0000 0000 001

Bu blok daha 6nce cep bellege getirilmisti, cepte vuru olur.

3- $02020: 0000 0010 0000 0010 0000

The block number is searched in the cache memory (15 bits): 0000 0010 0000 001
This block (tag) is not in the cache, cache miss occurs.

The block is placed into cache frame 1.

Tag value is 0000 0010 0000 001

Block starting address: 0000 0010 0000 0010 0000

Blok end address: 0000 0010 0000 0011 1111

Igili blok cep bellekte aranir: 0000 0010 0000 001
Bu blok (taki) cepte olmadigi i¢in 1ska olusur.

Blok cep bellegin 1 numrali ¢ercevesine yerlestirilir.
Taki degeri: 0000 0010 0000 001

Blok baslangi¢ adresi: 0000 0010 0000 0010 0000
Blok bitig addresi: 0000 0010 0000 0011 1111

¢) Dogrudan dontisiim (Direct mapping),
i) Physical address (fiziksel adres): 20-bit

20-bit
| Tag | cache frame num. |word num. |
7-bit 8-bit 5-bit

i)

Number of frames in the cache:

Cep bellekteki gerceve sayisi:

8KB/32B =2"%/2°=28=256 frames.

The tag memory has 256 rows.

Taki bellegnde 256 satir vardir.

The length of the tag. Bir takinin uzunlugu: 7-bit

There is also additional information in each row: Valid bit, dirty bit, aging counters

Tak1 bellegini her satirinda ek bilgiler de vardir: Gegerlilik biti, degisim biti, yaslanma sayaclari

iii)

1-$00025: 0000 0000 0000 0010 0101

Cache is empty, cache miss occurs, the block with the number (15 bits): 0000 0000 0000 001 is placed into
frame 0000 0001 of the cache memory. Tag value is 0000 000

Block start address: 0000 0000 0000 0010 0000

Block end address: 0000 0000 0000 0011 1111

Cep bellek bos, 1ska olur, bagvurulan blok (0000 0000 0000 001) cep bellegin 0000 0001 numaral:
cercevesine getirlir.

Taki degeri: 0000 000

Blok baslangi¢ adresi: 0000 0000 0000 0010 0000

Blok bitig adresi: 0000 0000 0000 0011 1111



2- $0003F: 0000 0000 0000 0011 0101

The data is searched in the cache frame 0000 0001; tag value in the cache is compared with tag value of the
address. They are same 0000 000

This block is in the cache, cache hit occurs.

Veri cep bellegin 0000 0001 numarali ¢ergevesinde aranir; cepteki taki degeri ile adresteki taki degeri
karsilagtirilir. kisi esittir: 0000 000

Bu blok daha 6nce cep bellege getirilmisti, cepte vuru olur.

3- $02020: 0000 0010 0000 0010 0000

The data is searched in the cache frame 0000 0001; tag value in the cache is compared with tag value of the
address. They are not same Cache: 0000 000, Address: 0000 001

A miss occurs. The block is placed into the same cache frame 0000 0001. Replacement occurs.

Tag value is 0000 001

Veri cep bellegin 0000 0001 numarali gercevesinde aranir; cepteki taki degeri ile adresteki taki degeri
kargilastirlir. Degerler esit degildir. Cep: 0000 000 Adres: 0000 001

Cepte 1ska olur, ilgili blok cep bellegin ayni cercevesine (0000 0001) getirilir, yer degistirme islemi yapilir.
Taki degeri: 0000 001

d) Bir kiimede 4 blok bulunan kiimeli ¢agrisimli yontem (4-way set associative)
i) Physical address (fiziksel adres): 20-bit
20-bit
| Tag | setnum. [word num. |
9-bit 6-bit 5-bit

ii)

The tag memory has 256 rows.

Tak1 bellegnde 256 satir vardir.

The length of the tag. Bir takinin uzunlugu: 9-bit

There is also additional information in each row: Valid bit, dirty bit, aging counters

Tak1 bellegini her satirinda ek bilgiler de vardir: Gegerlilik biti, degisim biti, yaslanma sayaclari

iii)

1-$00025: 0000 0000 0000 0010 0101

Cache is empty, cache miss occurs, the block with the number (15 bits): 0000 0000 0000 001 is placed into
frame O of set 000 001 of the cache memory. Tag value is 0000 0000 0

Block start address: 0000 0000 0000 0010 0000

Block end address: 0000 0000 0000 0011 1111

Cep bellek bos, 1ska olur, bagvurulan blok (0000 0000 0000 001) cep bellegin 000 001 numarali kiimesinin 0
numarali ¢cercevesine getirilir.

Taki degeri: 0000 0000 0

Blok baglangi¢ adresi: 0000 0000 0000 0010 0000

Blok bitig adresi: 0000 0000 0000 0011 1111

2- $0003F: 0000 0000 0000 0011 0101

The data is searched in the set 000 001; tag values of the frames in the set are compared with tag value of the
address.

This block is in the cache, cache hit occurs.

Veri cep bellegin 000 001 numarali kiimesinde aranir; kiimedeki gercevelerin taki degerleri ile adresteki taki
degeri karsilastirilir.

Bu blok daha 6nce cep bellege getirilmisti, cepte vuru olur.

3- $02020: 0000 0010 0000 0010 0000

The data is searched in the set 000 001; tag values in the set are compared with tag value of the address. They
are not same Cache. Address: 0000 0010 0

A miss occurs. The block is placed into the same set 000 001, but into different frame. Replacement is not nec-
essary

Tag value is 0000 0010 0



Veri cep bellegin 000 001 numaral kiimesinde aranir; kiimedeki ¢ergevelerin taki degerleri ile adresteki taki
degeri karsilastirilir.

Degerler esit degildir. Adres: 0000 0010 0

Cepte 1ska olur, ilgili blok cep bellegin ayni kiimesinin (000 001) baska bir ¢ergevesine getirilir, yer degistirme
gerekli degildir.

Taki degeri: 0000 0010 0

QUESTION 9:
SORU 9:

a)
MIB 1 (CPU 1): Modified
MIB 2 (CPU 2): Invalid

b)
1. CPU 2: Read miss;
starts to read main memory,; sends “read request A” to other cache controllers.
2. CPU I: gets “read request A”;
blocks memory read operation of CPU2;
writes the block that contains A to the main memory,
changes the state of A to “shared”; sends “shared”;
enables memory read operation of CPU 2.
3. CPU 2: gets “shared”;
reads the block that contains A from the main memory;
changes the state of A to “shared”;

1. MiB 2: Okuma 1ska;
Ana bellekten okuma baslatir; diger cep bellek denetgilerine “okuma istegi A” gonderir.
2. MiB 1: “okuma istegi A” gelir.
MIB 2’nin bellek okuma islemi bloke edilir;
A’y1 igeren blogu ana bellege yazar;
A’nin durumunu “shared” (“paylasilan”) olarak degistirir; “shared” (“paylasilan”) mesaji gonderir;
MIB 2’nin bellek okuma islemini serbest birakar.
3. MiIB 2: “shared” (“paylasilan”) mesajini alir;
A’y1 igeren blogu ana bellekten okur;
A’nin durumunu “shared” (“paylasilan”) olarak degistirir.



