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SSN (last 4 digits):

Total is 100 points.

You must show all of your work -- partial credit may be given to partially correct answers, while
answers with no justification may not receive full points. Use the back of the exam sheets if you
need extra space.

Any instances of cheating or copying found during the exam or during grading will be severely
dealtwith. Youwill have to leave theclassif foundengagingin any form of academicdishonesty
during the exam.
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1) a) (3 pts)Give the definition of I/O space as defined under the Intel architecture model? How
many I/O devices can be placed in this space assuming each possesses 2 double word registers.

b) (3 pts) Define an interrupt vector? What is the advantage of having interrupt vectors?

c) (6 pts) BRIEFLY explain how an interrupt from the NIC (Network Interface Card) is handled
using the following figure.
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1) d) (5 pts) What is the difference between external and internal fragmentation?

Which type of fragmentation, if any, will be present in each of the following memory manage-
ment schemes.
(i) n (possibly unequal) fixed-sized partitions:
(ii) Variable-sized partitions:
(iii) Paging:

e) (8 pts) What is a Translation Lookaside Buffer (TLB)? Explain the steps performed in the
translation from a linear to physical address when a TLB is present in the system? What are the
advantages of having a TLB?
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2) a) (10pts)Whattypesof addressingmodescanbeusedfor eachof thefollowing typesof func-
tions. List all the modes that apply.

(i) Initialize constants or variables:

(ii) To move a single data value whose address is known:

(iii) To go through each element in an array sequentially where the base and length of the array
are known:

(iv) To access single elements in the array where the base of the array is known:

(v) To access a single element in a two-dimensional array where the base is known:

b) (3 pts)Whataretheelementsin acall framewhicharesetupwhenyoumakeaprocedurecall?
List them in the order they appear.

c) (2 pts) Define the operation(s) performed by FSUBRP.
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2) d) (10 pts) Briefly explain the function performed by the following macro. Explain the answer
in terms of the example call shown below.

The macro Something is defined as:

%macro Something 3+
                    section .data
%1               dd 4
%2               db %3
%%endstr:
                   section .txt
                   mov dword [%1], %%endstr - %2
%endmacro

Call to the macro:

Something var1, var2, ‘somedata’, 0
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CALL seg:offset

Gate Descriptor

Code Descriptor

Descriptor

seg offset

DPL 0
code segment

Dest Sel. Dest. Offset 2

3

Higher privileged
selector

4+

1

Lower privileged
selector

;
EXTRN   system:FAR
;...
CALL system

procedure code
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Global Descriptor Table

FFFFFFFF

00000000

DS
0011

Memory System

Segment

EBX

0000FF10

Selector
000FEFFC

Offset

Limit

01539 1640
Base

(L15-L0)(B23-B0)
Access
Rights

4748
(L19-

5556
Base

(B31-B24) L16)

01234567

G D X U

515263

byte

P DPL S ATYPE

Ä
º
Å

00C099FFFF10000F

00C09800FF100FFF

00C0D900FF1000FF

000   Data, read-only
001   Data, read/write

010   Stack, read-only
011   Stack, read/write

100   Code, execute-only
101   Code, execute/read

110   Code, execute-only, conforming
111   Code, execute/read, conforming

S = 0, System descriptor
S = 1, Code, data or stack
DPL: Sets the desc. privilege level.
P = 0, descriptor is undefined.
P = 1, descriptor contains a valid

base and limit.

Type:

A=0, Segment not accessed
A=1, Segment has been accessed

G, Granularity bit
D, 16-bit (0) or 32-bit (1) code, data, stack.
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