
CS 3733 Review Problems on Paging and Virtual Memory

1) Thisproblemconcernsvirtual memory.
Assumea machinehasa 32-bit virtual addressspaceand is byte-addressable.The physical
addressspaceis 26 bits and the pagesize is 2K bytes. Give the bestanswerto eachof the
following thatyou can.If you needto make additionalassumptionsto give ananswer, statethe
assumptionsyou aremaking.If theansweris apowerof 2, leave it in exponentialform.

a) How many framesof physicalmemoryarepossible?

b) How many bits of thevirtual addressspaceareneededfor thepagenumber?

c) How many bits of thevirtual addressspaceareusedfor thepageoffset?

d) How many bits of thephysicaladdressareusedfor theframenumber?

e) How many bits of thephysicaladdressareusedfor theframeoffset?

f) How many bits wouldbeneededfor apagetableentry?

g) How many byteswouldbeneededfor apagetablefor oneprocess?

2) Thisproblemconcernsmemoryaddresstranslationin avirtual memorysystem.
SupposetheTLB hasanaccesstimeof 5 ns,themainmemoryaccesstime is 20ns,andthedisk
accesstimeis 10ms.Supposethepagesizeis 256bytes,thevirtual addressspaceis 32bits,and
thephysicalmemoryaddressspaceis 24bits.
The entireTLB andthe beginning of the pagetablearegiven below. For eachof the virtual
addressesgiven in binary below, find the correspondingpagenumberandestimatethe time to
accessthememorylocation.If possible,give thecorrespondingphysicalmemoryaddress.

TLB
page frame

5 9
3 7
2 4
6 3

pagetable
valid frame

0 5
1 6
1 4
1 7
0 8
1 9
1 3

. . .
a) 01010100010
b) 10001000101
c) 00110110100

LogicalAddress PageNumber AccessTime PhysicalAddress

a)01010100010

b) 10001000101

c) 00110110100


