CS 3733 Review Problems on Paging and Virtual Memory

1) This problemconcernssirtual memory
Assumea machinehasa 32-bit virtual addressspaceand is byte-addressableThe physical
addressspaceis 26 bits andthe pagesizeis 2K bytes. Give the bestanswerto eachof the
following thatyou can. If you needto make additionalassumptions$o give ananswey statethe
assumptionyou aremaking.If theanswelis apower of 2, leave it in exponentiaform.

a) How mary framesof physicalmemoryarepossible?

b) How mary bits of thevirtual addresspaceareneededor the pagenumber?
¢) How mary bits of thevirtual addresspaceareusedfor the pageoffset?

d) How mary bits of the physicaladdressareusedfor theframenumber?

e) How mary bits of the physicaladdressreusedfor theframeoffset?

f) How mary bits would be neededor a pagetableentry?

g) How mary byteswould be neededor a pagetablefor oneprocess?

2) Thisproblemconcernsnemoryaddresdranslationin avirtual memorysystem.
SupposeheTLB hasanaccessime of 5 ns,themainmemoryaccessimeis 20 ns,andthedisk
accessimeis 10ms. Supposehepagesizeis 256 bytes thevirtual addresspaceds 32 bits,and
the physicalmemoryaddresspacds 24 bits.

The entire TLB andthe beginning of the pagetable are given belov. For eachof the virtual

addressegivenin binary belaw, find the correspondingpagenumberand estimatethe time to
accesshememorylocation.|f possiblegive the correspondingphysicalmemoryaddress.

pagetable
valid | frame

TLB 0 5
page| frame 1 6
5 9 1 4
3 7 1 7
2 4 0 8
6 3 1 9
1 3

a) 01010100010
b) 10001000101
c) 00110110100
Logical Address| PageNumber| AccessTime | PhysicalAddress

a) 01010100010

b) 10001000101

¢) 00110110100




