
CS213,Fall 2000
Homework AssignmentH3

Handedout: Oct.31,Due:No handin

Thefollowing seriesof problemsconcernahierarchicalmemorystructurewith thefollowing features:

� Thememoryis byteaddressable.

� Virtual addressesare16bitswide.

� Physicaladdressesare14bitswide.

� Thepagesizeis 128bytes.

� TheTLB is 4-waysetassociativewith 16 totalentries.

� Thecacheis directmapped,with a4 byteline sizeand16 total lines.

In thefollowing tables,all numbersaregivenin hexadecimal.Thecontentsof theTLB areasfollows:
TLB

Index Set 0 Set 1 Set 2 Set 3
Tag PPN Valid Tag PPN Valid Tag PPN Valid Tag PPN Valid

0 02 13 1 04 32 1 00 28 1 01 0C 0

1 03 2A 1 01 37 0 02 0A 0 02 0C 1

2 01 38 0 00 18 1 08 01 0 03 11 1

3 05 2B 1 04 1A 1 0D 07 0 01 10 1
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Thepagetablefor thefirst 16pages,andthecachecontentsareasfollows

Page Table (Partial)
VPN PPN Valid VPN PPN Valid
000 28 1 008 13 1

001 42 0 009 0C 1

002 18 1 00A 07 1

003 0B 1 00B 24 0

004 0C 0 00C 05 0

005 0B 0 00D 2A 1

006 43 1 00E 11 1

007 10 1 00F 11 0

Cache
Index Tag Valid Byte 0 Byte 1 Byte 2 Byte 3
0 19 1 99 11 23 11

1 15 0 55 59 0B 41

2 13 0 12 E2 89 A4

3 22 1 3A DD 83 11

4 20 1 45 48 0C A1

5 22 1 23 99 8E BB

6 2E 0 29 90 E2 59

7 16 1 62 0C FF 22

8 22 1 5D 13 E3 49

9 13 1 0D 2B 02 3F

A 1F 1 89 38 F4 CC

B C4 0 40 A7 05 6F

C B1 1 38 5F B1 A4

D 26 1 A7 31 37 F8

E 99 0 0D 0C 52 19

F 87 1 88 96 0B D8
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Problem 1. (4 points):

A. Theboxbelow showstheformatof avirtual address.Indicate(by labelingthediagram)thefieldsthat
wouldbeusedto determinethefollowing:

VPN Thevirtual pagenumber

VPO Thevirtual pageoffset

TLBI TheTLB index

TLBT TheTLB tag
15 07813 123456910111214

B. Thebox below shows the formatof a physicaladdress.Indicate(by labelingthediagram)thefields
thatwouldbeusedto determinethefollowing:

PPN Thephysicalpagenumber

PPO Thephysicalpageoffset

CO Thebyteoffsetwithin thecacheline

CI Thecacheindex

CT Thecachetag
07813 1234569101112
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For thefollowingproblems,youareto show how thememorytranslatesavirtual addressinto aphysicaland
accessesthecache.For thegivenvirtual address,indicatetheTLB entryaccessed,thephysicaladdress,and
thecachebytevaluereturned.IndicatewhethertheTLB misses,whetherapagefault occurs,andwhethera
cachemissoccurs.Carryeachtranslationasfar aspossible,i.e., until thereis insufficientdatato complete
thetranslation.Mark ‘—’ throughentriesthatcannotbecorrectlydetermined.

Problem 2. (5 points):
Virtual address04C1

A. Virtual addressformat
15 07813 123456910111214

B. Addresstranslation

Parameter Value

VPN

TLB Index

TLB Tag

TLB Hit? (Y/N)

PageFault?(Y/N)

PPN

C. Physicaladdressformat
07813 1234569101112

D. Physicalmemoryreference

Parameter Value

Byteoffset

CacheIndex

CacheTag

CacheHit? (Y/N)

CacheByte returned
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Problem 3. (5 points):
Virtual address02F0

A. Virtual addressformat
15 07813 123456910111214

B. Addresstranslation

Parameter Value

VPN

TLB Index

TLB Tag

TLB Hit? (Y/N)

PageFault?(Y/N)

PPN

C. Physicaladdressformat
07813 1234569101112

D. Physicalmemoryreference

Parameter Value

Byteoffset

CacheIndex

CacheTag

CacheHit? (Y/N)

CacheByte returned

Page5 of 0



Problem 4. (5 points):
Virtual address0569

A. Virtual addressformat
15 07813 123456910111214

B. Addresstranslation

Parameter Value

VPN

TLB Index

TLB Tag

TLB Hit? (Y/N)

PageFault?(Y/N)

PPN

C. Physicaladdressformat
07813 1234569101112

D. Physicalmemoryreference

Parameter Value

Byteoffset

CacheIndex

CacheTag

CacheHit? (Y/N)

CacheByte returned
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Problem 5. (5 points):
Virtual address03D0

A. Virtual addressformat
15 07813 123456910111214

B. Addresstranslation

Parameter Value

VPN

TLB Index

TLB Tag

TLB Hit? (Y/N)

PageFault?(Y/N)

PPN

C. Physicaladdressformat
07813 1234569101112

D. Physicalmemoryreference

Parameter Value

Byteoffset

CacheIndex

CacheTag

CacheHit? (Y/N)

CacheByte returned
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Problem 6. (5 points):
Virtual address037F

A. Virtual addressformat
15 07813 123456910111214

B. Addresstranslation

Parameter Value

VPN

TLB Index

TLB Tag

TLB Hit? (Y/N)

PageFault?(Y/N)

PPN

C. Physicaladdressformat
07813 1234569101112

D. Physicalmemoryreference

Parameter Value

Byteoffset

CacheIndex

CacheTag

CacheHit? (Y/N)

CacheByte returned
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