
Problem 1 

In the following two problems, you are show how the example memory 

system in Section 9.6.4 translates a virtual address into a physical address 

and access the cache. For the given virtual address, indicate the TLB entry 

accessed, the physical address, and the cache byte value returned. Indicate 

whether the TLB misses, whether a page fault occurs, and whether a cache 

miss occurs. If there is a cache miss, enter “-” for “Cache Byte returned.” If 

there is a page fault, enter “-” for “PPN” and leave parts B and C blank. 

Virtual address: 0x027c 

A. Address translation 

Parameter Value 

VPN 0x__[1]__ 

TLB Index: 0x__[2]__ 

TLB Tag: 0x__[3]__ 

TLB Hit?(Y/N) __[4]__ 

Page Fault?(Y/N) __[5]__ 

PPN: 0x__[6]__ 

 

B. Physical address  0x__[7]__ 

C. Physical memory reference 

Parameter Value 

Byte offset 0x__[8]__ 

Cache Index: 0x__[9]__ 

Cache Tag: 0x__[10]__ 

Cache Hit?(Y/N) __[11]__ 

Cache byte returned 0x__[12]__ 

Problem 2 

Repeat Problem 1 for the following address: 

Virtual address: 0x0040 

A. Address translation 

Parameter Value 

VPN 0x__[1]__ 

TLB Index: 0x__[2]__ 

TLB Tag: 0x__[3]__ 

TLB Hit?(Y/N) __[4]__ 

Page Fault?(Y/N) __[5]__ 

PPN: 0x__[6]__ 

 



B. Physical address  0x__[7]__ 

C. Physical memory reference 

Parameter Value 

Byte offset 0x__[8]__ 

Cache Index: 0x__[9]__ 

Cache Tag: 0x__[10]__ 

Cache Hit?(Y/N) __[11]__ 

Cache byte returned 0x__[12]__ 

Problem 3 

The following problem concerns virtual memory and the way virtual 

addresses are translated into physical addresses. Below are the 

specifications of the system on which the translation occurs. 

• Memory is byte addressable and memory accesses are to 4-byte words. 

• The system is configured with 256MB of virtual memory. 

• The system has only 64MB of physical memory. 

• The page size is 4KB. 

• The TLB is 2-way set associative with 8 total sets. 

The contents of the TLB and the relevant sections of the page tables are 

shown below. In the following tables, all numbers are given in 

hexadecimal.  

 



Please step through the following address translation. You may indicate a 

page fault by entering a ’–’ for Physical Page Number and Physical Address. 

Parameter Value 

Virtual Address Accessed: 0x839108 

VPN 0x__[1]__ 

TLB Index: 0x__[2]__ 

TLB Tag: 0x__[3]__ 

TLB Hit?(Y/N) __[4]__ 

Physical Page Number: __[5]__ 

Physical Address: 0x__[6]__ 

 

Problem 4 

Imagine a system with the following attributes: 

• The system has 1MB of virtual memory 

• The system has 256KB of physical memory 

• The page size is 4KB 

• The TLB is 2-way set associative with 8 total entries. 

The contents of the TLB and the first 32 entries of the page table are given 

below. All numbers are in hexadecimal. 

 

A. Warmup Questions 

(a) How many bits are needed to represent the virtual address space? _____ 

(b) How many bits are needed to represent the physical address space? 

_____ 

(c) How many bits are needed to represent a page table offset? _____ 

B. Virtual Address Translation  

Please step through the following address translation.  Indicate a page fault 



by entering ’-’ for Physical Address. 

Virtual address: 0x15213 

Parameter Value 

VPN 0x__[1]__ 

TLB Index: 0x__[2]__ 

TLB Tag: 0x__[3]__ 

TLB Hit?(Y/N) __[4]__ 

Page Fault?(Y/N) __[5]__ 

Physical Address: 0x__[6]__ 

 

 


