CMPE 310 Systems Design & Programming Spring 2002

Midterm Exam

Name:
SSN (last 4 digits):

Total is 100 points.

You must she all of your work -- partial credit may begen to partially correct answers, while
answers with no justification may not reaefull points. Use the back of theaan sheets if you
need &tra space.

Any instances of cheating or gopg found during thexam or during grading will be gerely

dealtwith. Youwill haveto leave theclassif foundengagingin ary form of academiaishonesty
during the gam.

This exam is 10 pages long and has 4 questions.
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1) a) (3 pts)Give the definition

of /0O space as defined under the Intel architecture model? Ho

mary 1/O devices can be placed in this space assuming each possesses 2 dodiiégisters.

b) (3 pts) Define an interrupeetor? What is the adatage of hang interrupt ectors?

c) (6 pts) BRIEFY explain hawv
using the folleving figure.

Active
Processes

ISR NIC
ISR sound

Other OS code

Mem
Bus

I/0

an interrupt from the NIC (Netwvk Interface Card) is handled

DRAM (Main Memory)

NIC
I/O Space non 0
FFFF ) m—!
| |
\ 0000
Ports

Bus

Micro
processor [INTR

Sound card

012..7 *I [ [ Ngooo O
Ports :[ IQ
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1) d) (5 pts) What is the dg@rence betweerxgernal and internal fragmentation?

Which type of fragmentation, if gnwill be present in each of the foling memory manage-
ment schemes.

(i) n (possibly unequal) fed-sized partitions:

(i) Variable-sized partitions:

(iii) Paging:

e) (8 pts) What is aranslation Lookaside Bidr (TLB)? Explain the steps performed in the
translation from a linear to phical address when a TLB is present in the system? What are the
adwantages of hang a TLB?
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2) a) (10 pts) Whattypesof addressingnodescanbe usedfor eachof thefollowing typesof func-
tions. List all the modes that apply
(1) Initialize constants orariables:

(i) To move a single dataalue whose address is kmo:

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

(iv) To access single elements in the array where the base of the arrayrns kno

(v) To access a single element in @tdimensional array where the base isvinp

b) (3 pts) Whataretheelementsn acall framewhich aresetupwhenyou make a procedurecall?
List them in the order tlyeappear

c) (2 pts) Define the operation(s) performed by FSUBRP
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2) d) (10 pts) Briefly eplain the function performed by the folltng macro. Explain the answer
in terms of the xample call shan belaw.

The macro Something is defined as:

%maco Something 3+
section .data
%1 dd 4
%2 db %3
%%endstr:
section .txt
modwod [%1], %%endstr - %2
%endmaaco

Call to the macro:

Something varl, var2, ‘somedata’, 0
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3) a) (4 pts) Briefly explain how the segment registers, e.g. CS, DS, etc. are interpreted in
Real mode. Briefly explain how they are interpreted in Protected mode.

b) (4 pts) One purpose of the new segmentation mechanism is to prevent operations on
code, data and stacks that do not make sense. Identify two operations that the new seg-
mentation mechanism prevents.

c) (5 pts) Briefly explain in a few words the steps performed as given by 1-4 below. Indi-
cate which step(s) involve privilege checking.

EXTRN systemAR  [(Iproceduremome)

DPL O
CALL system code segment O

~ ~> | Lower privileged
Higher privileged Descriptor selector‘
selector CALL sa:offset

v Code DescriptorI J
Dest Sel. Dest-OfSG‘t\Gate Descrlptor*(@ sy offset

a ® ~x
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d) (6 pts) Briefly explain the access violations, if any, caused by a process running at priv-
ilege level 3 if it issues the follows address as the destination address of a write to mem-
ory. Hint: use the descriptor definition to decode the appropriate descriptor.

DS EBX Memory System
0011 | | OOOFEFFC FFEFFFFF
Selector Offset ~ ~
Global Descriptor Table
AN
N Segment
\
\ OOO0OFF10
2 O0OCOD900FF1000FF \\ ~ ~
N\ N N
1| 00C09800FF100FFF ~_ I i
0 ___
OO0CO99FFFF10000F « - ——— - 00000000
63 565552514847 40 39 16 15 0
Base L19{ Access Base Limit
B31-B24) L16) Rights (B23-B0) (L15-L0O)
| | | | | | | |
7 6 5 byte 4 3 2 1 0
T o A=0, Sgment not accessed
G|D| X|U P D'f"— S TYPF—f A | A=1, Sgment has been accessed
G, Granularity bit 000 Data, read-only
D, 16-bit (0) or 32-bit (1) code, data, stack. 001 Data, read/write
S =0, System descriptor 010 Stack, read-only
S=1, Code, data or stack Type: 011 Stack, read/write
PL: Sets the desc. pilege level. 100 Code,xecute-only
P =0, descriptor is undefid. 101 Code,xecute/read
P =1, descriptor contains alid 110 Code,xecute-onlyconforming
base and limit. 111 Code,xecute/read, conforming
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3) e) (6 pts) Starting with the linear address given, compute the physical address given
page table information Be sure to show your work, e.g., give the base addresses of Page
Table and Code Page!

Linear address (Base + EIP)
0x07491C90

Re-write linear address for paging

(Don’t forget to multiply
the 10-bit values by 4)

10-bits 10-bits  12-bits

Paging
Page Directory Page Table Code Page
(Only most
° ~ significant °
o p
{:/ 20 bits!) \ c
CR3 0x00001078] 0x000FA| Oxxxxxx244 | 0x00092 OxxxxxxEB{ FFFFFFFF
0x00001 | 0x00001074| 0x000F9 Oxxxxxx240 | 0x00082 OxxxxxxEBY OOFFOOFF
0x00001070| 0x000F8 Oxxxxxx236 | 0x00072 11122233
° Only o
° one of °
° these o
0x00001000
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4) a) (6 pts) Define and briefly explain the purpose of each of the following sets of pins
on the DRAM

_ N
5 QG 1 1M V gg
ol 2 17m DQ3
DQ;m3 g 16 CAS
WH4 g 15m DQ>,
RASES5 (n 14EA,
Asl6 S 13mA;
A7 — 12mA,
A4 8 1 A3
Vbom9 10m A
64K x 4 DRAM

i) DQg through DQ3, A through A

ii) CAS and RAS:

Briefly explain the meaning of the term 64K x 4. What is the size of this memory in bytes?

b) (6 pts) Give the address range in hex that the following memory occupies:

Ay Op
Address Bus Aq 04 Data Bus
:19 Am 0'7
T 2716
— > (2K X 8)
216 >o_> EPROM
Aqy >
Aqz > kﬁ
Aqp
App >
I0/M [: ‘ E
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4) c) (6 pts) Briefly explain the operation(s) performed in each of the time periods
enclosed in boxes and labeled along the bottom of the following figure. Be sure to indi-
cate whether the operation is being performed by the microprocessor or memory or
both. Explain the function of all control signals relevant over the specified time intervals.

800ns
|<‘ 200ns g, ; -
Pl — T T S T, —
ax__ NN N R
] ] ] ] ]
A19-A16/5455 X Arodipl X . S8 | A
AD;5-ADg X ADAD] H>—Foat L] Datafil >0l (—

| | Data | |

— Addri:s“ setup . . " ,

M/IO X [ Setup [ X

| | | | I

ALE Ly \I I I |

I I I I I

DT/R \ | | | / |

Y I I L N (N

DEN | | \ I L/ |

READY I I AT \ | I

1 1 1 1 1

1 2 3

Time period 1:
Time period 2:
Time period 3:

d) (3 pts) Name (do NOT explain) three types of erasable non-volatile read / write memo-

ries.

e) (4 pts) What does the term Dynamic in DRAMs imply?
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