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30 18 12 10 6 4 30 6 18 6 10 2 6 2 30 12 18 10 6 4 60

1 1KS19EC001 ABHILASH A S22 15 3 Y 7 2 N 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 14 10 3 Y 4 0 N 6 2 0 N 4 3 Y 21 0 N

2 1KS19EC002

ABHISHEK 

CHANDRE

SH

30 18 3 Y 12 3 Y 5 3 1 N 2 1 N 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 9 4 0 N 5 0 N 10 4 3 Y 6 3 Y 17 0 N

3 1KS19EC003

AISHWAR

YA 

BASAVAR

AJ 

KEMBAVI

30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 21 10 3 Y 11 3 Y 10 4 3 Y 6 3 Y 28 0 N

4 1KS19EC004
AISHWAR

YA M G
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 5 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 8 3 Y 8 0 N 10 4 3 Y 6 3 Y 31 1 N

5 1KS19EC005
AKSHAY 

KUMAR D
29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 5 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 12 1 0 N 11 3 Y 10 4 3 Y 6 3 Y 37 3 Y

6 1KS19EC006 AKSHITHA 26 17 3 Y 9 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 18 6 1 N 12 3 Y 10 4 3 Y 6 3 Y 42 3 Y

7 1KS19EC007 AMRUTA 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 14 11 3 Y 3 0 N 10 4 3 Y 6 3 Y 24 0 N

8 1KS19EC008
AMULYA 

R
27 15 3 Y 12 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 21 10 3 Y 11 3 Y 10 4 3 Y 6 3 Y 32 1 N

9 1KS19EC009 ANITHA S 28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 30 12 3 Y 18 3 Y 10 4 3 Y 6 3 Y 29 0 N

10 1KS19EC010 ANJALI Y J 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 13 11 3 Y 2 0 N 6 2 0 N 4 3 Y 30 1 N

11 1KS19EC011 ARCHANA YADAV M30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 13 9 3 Y 4 0 N 6 2 0 N 4 3 Y 32 1 N

12 1KS19EC012 ASHRITHA R29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 8 2 3 Y 4 3 Y 2 3 Y 8 4 0 N 4 0 N 10 4 3 Y 6 3 Y 21 0 N

13 1KS19EC013 BHARATH KUMAR R21 14 3 Y 7 2 N 6 4 3 Y 2 1 N 28 6 3 Y 17 3 Y 5 3 Y 0 0 0 N 0 0 N 0 0 N 0 0 0 N 0 0 N 0 0 0 N 0 0 N A 3 Y

14 1KS19EC014 BHAVANA S29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 23 11 3 Y 12 3 Y 8 4 3 Y 4 3 Y 42 3 Y

15 1KS19EC015
CHAITRA 

P
29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 21 10 3 Y 11 3 Y 6 2 0 N 4 3 Y 35 2 N

16 1KS19EC016
CHANDAN 

RAJ Y
29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 22 8 3 Y 14 3 Y 10 4 3 Y 6 3 Y 30 1 N

17 1KS19EC017 CHANDANA.L30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 24 6 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 7 2 N 10 2 N 6 2 0 N 4 3 Y 15 0 N

YEAR / SEMESTER

COURSE TITLE

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGG

2ND YEAR/ 3RD SEMESTER

COMPUTER ORGANIZATION & ARCHITECTURE

SI.

NO.
USN NAME

IA1

COURSE CODE

ACADEMIC YEAR

BATCH 

18EC35

2020-21

2019-23

EXTERNA

Significance

60% and above students should have scored >= 60% of 

Total marks

55% to 59% of students should have scored >= 60% of 

Total marks

50% to 54% of students should have scored >= 60% of 

Total marks

Assignment 1 IA3 Assignment 3IA2 Assignment 2

For Direct attainment , 50% of CIE and 50% of SEE marks are considered.

For indirect attainment, Course end survey is considered.

CO attainment is 90%of direct attainment + 10% of Indirect atttainment.

PO attainment = CO-PO mapping strength/3 * CO attainment .

Maximum Marks



18 1KS19EC018

CHENNRE

DDY 

RAJASEKH

AR

22 12 3 Y 10 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 29 11 3 Y 18 3 Y 7 3 1 N 4 3 Y 37 3 Y

19 1KS19EC019

CHIRANT

HANA 

YOGANAN

DA K

18 10 2 N 8 3 Y 10 6 3 Y 4 3 Y 24 5 3 Y 15 3 Y 4 3 Y 10 2 3 Y 6 3 Y 2 3 Y 5 5 0 N 0 0 N 8 3 1 N 5 3 Y 22 0 N

20 1KS19EC020 D NAYAN 26 16 3 Y 10 3 Y 9 5.5 3 Y 3.5 3 Y 23 5 3 Y 14 3 Y 4 3 Y 8 2 3 Y 1 0 N 5 3 Y 18 9 3 Y 9 0 N 6 2 0 N 4 3 Y 30 1 N

21 1KS19EC021
DANESH 

RAJU V
29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 25 6 3 Y 14 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 20 10 3 Y 10 2 N 8 3 1 N 5 3 Y 32 1 N

22 1KS19EC022 DAVINO JOSEPH25 15 3 Y 10 3 Y 10 6 3 Y 4 3 Y 23 6 3 Y 12 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 12 5 0 N 7 0 N 10 4 3 Y 6 3 Y 24 0 N

23 1KS19EC023

DHANYA 

SUKANTH 

B K

30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 18 10 3 Y 8 0 N 10 4 3 Y 6 3 Y 34 2 N

24 1KS19EC024
DHEEMAN

TH K N
29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 8 2 3 Y 4 3 Y 2 3 Y 10 10 3 Y 0 0 N 8 3 1 N 5 3 Y 33 2 N

25 1KS19EC025
DISHA 

SHIVANI
29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 8 2 3 Y 4 3 Y 2 3 Y 23 10 3 Y 13 3 Y 10 4 3 Y 6 3 Y 35 2 N

26 1KS19EC027 GAYATHRI P K29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 24 10 3 Y 14 3 Y 6 2 0 N 4 3 Y 26 0 N

27 1KS19EC028 GAYATHRI R WARRIER29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 26 11 3 Y 15 3 Y 10 4 3 Y 6 3 Y 24 0 N

28 1KS19EC029

GONUGUN

TLA SAI 

SIDDARTH

A

27 18 3 Y 9 3 Y 9 5.5 3 Y 3.5 3 Y 23 5 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 11 8 3 Y 3 0 N 8 3 1 N 5 3 Y 21 0 N

29 1KS19EC030
GOWRI S 

NADIGER
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 24 6 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 9 3 Y 6 0 N 10 4 3 Y 6 3 Y 27 0 N

30 1KS19EC031 HARSHA R 22 13 3 Y 9 3 Y 8 5 3 Y 3 3 Y 23 6 3 Y 13 3 Y 4 3 Y 6 1 1 N 4 3 Y 1 1 N 0 0 0 N 0 0 N 10 4 3 Y 6 3 Y 23 0 N

31 1KS19EC032
HARSHITH

A B Y
27 18 3 Y 9 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 18 2 0 N 16 3 Y 8 3 1 N 5 3 Y 29 0 N

32 1KS19EC033 HEMANTH.R.PATIL29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 15 3 Y 6 3 Y 7 1 1 N 4 3 Y 2 3 Y 15 5 0 N 10 2 N 6 2 0 N 4 3 Y 30 1 N

33 1KS19EC034
HIMA 

SWETHA S
30 18 3 Y 12 3 Y 9 5.5 3 Y 3.5 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 0 0 0 N 0 0 N 6 2 0 N 4 3 Y 26 0 N

34 1KS19EC035 JAGRUTI PAI30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 27 11 3 Y 16 3 Y 10 4 3 Y 6 3 Y 41 3 Y

35 1KS19EC036
JAYANTH 

M B
29 17 3 Y 12 3 Y 6 4 3 Y 2 1 N 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 11 7 2 N 4 0 N 8 3 1 N 5 3 Y 22 0 N

36 1KS19EC037
KAMMA 

MANUBOL
27 18 3 Y 9 3 Y 9 5 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 27 10 3 Y 17 3 Y 9 4 3 Y 5 3 Y 32 1 N

37 1KS19EC038 KARTHIK K 22 17 3 Y 5 0 N 9 5.5 3 Y 3.5 3 Y 22 6 3 Y 12 3 Y 4 3 Y 10 2 3 Y 6 3 Y 2 3 Y 9 3 0 N 6 0 N 10 4 3 Y 6 3 Y 37 3 Y

38 1KS19EC039
KASHYAP.

P
25 15 3 Y 10 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 8 2 3 Y 4 3 Y 2 3 Y 11 9 3 Y 2 0 N 6 2 0 N 4 3 Y 21 0 N

39 1KS19EC040 KRUPA.A 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 22 9 3 Y 13 3 Y 6 2 0 N 4 3 Y 37 3 Y

40 1KS19EC041 KRUTHI K S 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 25 11 3 Y 14 3 Y 10 4 3 Y 6 3 Y 35 2 N

41 1KS19EC042 LAKSHMAN KUMARA B29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 6 1 1 N 4 3 Y 1 1 N 10 3 0 N 7 0 N 6 2 0 N 4 3 Y 23 0 N

42 1KS19EC043 LIKITHA.H 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 8 6 1 N 2 0 N 8 3 1 N 5 3 Y 26 0 N

43 1KS19EC044 M LOKESHWARI27 17 3 Y 10 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 19 10 3 Y 9 0 N 8 3 1 N 5 3 Y 41 3 Y

44 1KS19EC045
MANU N 

KANDRA
27 18 3 Y 9 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 21 9 3 Y 12 3 Y 10 4 3 Y 6 3 Y 38 3 Y

45 1KS19EC046 MEGHANA H P27 18 3 Y 9 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 8 3 Y 9 0 N 8 3 1 N 5 3 Y 26 0 N

46 1KS19EC047 MOHAMMAD RAKHEEB M R28 17 3 Y 11 3 Y 5 3 1 N 2 1 N 20 4 3 Y 12 3 Y 4 3 Y 5 1 1 N 3 1 N 1 1 N 8 8 3 Y 0 0 N 5 2 0 N 3 3 Y 22 0 N

47 1KS19EC048
MOHITH 

KUMAR G
27 16 3 Y 11 3 Y 8 5 3 Y 3 3 Y 25 6 3 Y 14 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 4 0 0 N 4 0 N 10 4 3 Y 6 3 Y 24 0 N

48 1KS19EC049 MONIKA V ARYA30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 12 10 3 Y 2 0 N 6 2 0 N 4 3 Y 21 0 N

49 1KS19EC050
MONISHA.

B.K
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 20 7 2 N 13 3 Y 8 3 1 N 5 3 Y 37 3 Y

50 1KS19EC051 N ANILA 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 4 0 N 12 3 Y 8 3 1 N 5 3 Y 42 3 Y



51 1KS19EC052 NIDHI S 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 0 0 0 N 0 0 N 6 2 0 N 4 3 Y 27 0 N

52 1KS19EC053 NISARGA K 28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 0 0 0 N 0 0 N 6 2 0 N 4 3 Y 21 0 N

53 1KS19EC054 NITHIN D 28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 12 5 0 N 7 0 N 8 3 1 N 5 3 Y 25 0 N

54 1KS19EC055

PAVAN 

KUMAR G 

R

26 17 3 Y 9 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 5 0 N 10 2 N 10 4 3 Y 6 3 Y 40 3 Y

55 1KS19EC056
POKURI 

MOUNIKA
25 17 3 Y 8 3 Y 10 6 3 Y 4 3 Y 23 6 3 Y 13 3 Y 4 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 10 3 Y 6 0 N 8 3 1 N 5 3 Y 36 3 Y

56 1KS19EC057 POOJA S P 30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 9 3 Y 7 0 N 10 4 3 Y 6 3 Y 23 0 N

57 1KS19EC058 PRADEEP GADED25 16 3 Y 9 3 Y 6 3.5 2 N 2.5 3 Y 27 6 3 Y 16 3 Y 5 3 Y 6 1 1 N 4 3 Y 1 1 N 8 0 0 N 8 0 N 6 2 0 N 4 3 Y 24 0 N

58 1KS19EC059
PRAKASH 

CHEGORE
24 16 3 Y 8 3 Y 8 5 3 Y 3 3 Y 27 6 3 Y 16 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 12 4 0 N 8 0 N 6 2 0 N 4 3 Y 21 0 N

59 1KS19EC061 PRASHANTH.S.K29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 2 0 N 13 3 Y 8 3 1 N 5 3 Y 36 3 Y

60 1KS19EC062
PRAVEEN 

KUMAR N
29 18 3 Y 11 3 Y 9 5.5 3 Y 3.5 3 Y 27 6 3 Y 16 3 Y 5 3 Y 6 1 1 N 4 3 Y 1 1 N 9 6 1 N 3 0 N 6 2 0 N 4 3 Y 18 0 N

61 1KS19EC063 PREETHAM G H29 17 3 Y 12 3 Y 7 4.5 3 Y 2.5 3 Y 24 6 3 Y 13 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 19 10 3 Y 9 0 N 6 2 0 N 4 3 Y 31 1 N

62 1KS19EC064 PRIYANKA K29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 7 1 1 N 4 3 Y 2 3 Y 20 9 3 Y 11 3 Y 6 2 0 N 4 3 Y 25 0 N

63 1KS19EC065

RADHA 

KRISHNA 

L

26 17 3 Y 9 3 Y 10 6 3 Y 4 3 Y 22 6 3 Y 12 3 Y 4 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 8 3 Y 9 0 N 6 2 0 N 4 3 Y 22 0 N

64 1KS19EC066
RAJALAKS

HMI S
25 18 3 Y 7 2 N 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 5 0 N 12 3 Y 10 4 3 Y 6 3 Y 38 3 Y

65 1KS19EC067
RAMYASR

EE R
26 17 3 Y 9 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 7 2 0 N 5 0 N 8 3 1 N 5 3 Y 21 0 N

66 1KS19EC068
RANGASW

AMY.U
28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 18 9 3 Y 9 0 N 6 2 0 N 4 3 Y 33 2 N

67 1KS19EC069
ROHAN K 

R
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 9 9 3 Y 0 0 N 6 2 0 N 4 3 Y 39 3 Y

68 1KS19EC070 S K BHARATESH22 14 3 Y 8 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 7 2 N 8 0 N 10 4 3 Y 6 3 Y 24 0 N

69 1KS19EC071 SABARISH I J27 16 3 Y 11 3 Y 7 4.5 3 Y 2.5 3 Y 26 6 3 Y 15 3 Y 5 3 Y 8 1 1 N 6 3 Y 1 1 N 8 7 2 N 1 0 N 6 2 0 N 4 3 Y 5 0 N

70 1KS19EC072 SAHANA K S28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 22 10 3 Y 12 3 Y 8 3 1 N 5 3 Y 35 2 N

71 1KS19EC073 SAHANA S 29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 13 5 0 N 8 0 N 6 2 0 N 4 3 Y 35 2 N

72 1KS19EC074
SAI PRIYA 

T S
29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 23 11 3 Y 12 3 Y 10 4 3 Y 6 3 Y 24 0 N

73 1KS19EC075 SAMIKSHA S29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 6 1 1 N 4 3 Y 1 1 N 11 4 0 N 7 0 N 5 2 0 N 3 3 Y 21 0 N

74 1KS19EC076 SANTOSH HEGDE30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 15 10 3 Y 5 0 N 6 2 0 N 4 3 Y 23 0 N

75 1KS19EC077 SATHVIK U M19 12 3 Y 7 2 N 10 6 3 Y 4 3 Y 25 6 3 Y 14 3 Y 5 3 Y 5 1 1 N 3 1 N 1 1 N 10 5 0 N 5 0 N 6 2 0 N 4 3 Y 27 0 N

76 1KS19EC078
SHAMITH

A BIJOOR
29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 1 0 N 15 3 Y 8 3 1 N 5 3 Y 29 0 N

77 1KS19EC079

SHASHAN

K 

KASHYAP.

H.R

30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 7 2 N 10 2 N 8 3 1 N 5 3 Y 29 0 N

78 1KS19EC081
SHREYAM

S D K
26 16 3 Y 10 3 Y 7 4.5 3 Y 2.5 3 Y 24 6 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 3 0 N 13 3 Y 6 2 0 N 4 3 Y 24 0 N

79 1KS19EC082 SHREYAS B ARADHYA29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 19 7 2 N 12 3 Y 10 4 3 Y 6 3 Y 25 0 N

80 1KS19EC083
SHREYAS 

GOWDA
0 0 0 N 0 0 N 5 3 1 N 2 1 N 23 6 3 Y 12 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 14 9 3 Y 5 0 N 5 2 0 N 3 3 Y 21 0 N

81 1KS19EC084 SHREYAS V BHARADWAJ29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 15 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 6 4 0 N 2 0 N 10 4 3 Y 6 3 Y 26 0 N



82 1KS19EC085

SHUBHAM 

KUMAR 

SINGH A

29 17 3 Y 12 3 Y 9 5.5 3 Y 3.5 3 Y 25 6 3 Y 14 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 14 9 3 Y 5 0 N 6 2 0 N 4 3 Y 36 3 Y

83 1KS19EC086
SINCHAN

A M N
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 25 6 3 Y 14 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 11 1 0 N 10 2 N 8 3 1 N 5 3 Y 34 2 N

84 1KS19EC087 SRINIVAS S 28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 25 6 3 Y 14 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 11 9 3 Y 2 0 N 6 2 0 N 4 3 Y 33 2 N

85 1KS19EC088
SRINIVAS

AN M
28 17 3 Y 11 3 Y 8 5 3 Y 3 3 Y 24 6 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 16 5 0 N 11 3 Y 8 3 1 N 5 3 Y 38 3 Y

86 1KS19EC089 SRIRAM 27 16 3 Y 11 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 1 0 0 N 1 0 N 10 4 3 Y 6 3 Y 31 1 N

87 1KS19EC090 SUHAS.M 28 17 3 Y 11 3 Y 7 4.5 3 Y 2.5 3 Y 26 6 3 Y 15 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 0 0 0 N 0 0 N 10 4 3 Y 6 3 Y 23 0 N

88 1KS19EC092

SUMUKHA 

VASISHTA 

M R

30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 8 3 Y 7 0 N 6 2 0 N 4 3 Y 21 0 N

89 1KS19EC093 SUSHMITHA S29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 28 6 3 Y 16 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 14 5 0 N 9 0 N 8 3 1 N 5 3 Y 36 3 Y

90 1KS19EC094 SWAGATH AITHAL P G28 16 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 18 9 3 Y 9 0 N 10 4 3 Y 6 3 Y 24 0 N

91 1KS19EC095 SWATHI U 29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 4 4 0 N 0 0 N 6 2 0 N 4 3 Y 33 2 N

92 1KS19EC096
T N L 

RUTHVIK
16 10 2 N 6 1 N 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 7 1 1 N 5 3 Y 1 1 N 14 10 3 Y 4 0 N 6 2 0 N 4 3 Y 30 1 N

93 1KS19EC097
TEJASHWI

NI P V
23 17 3 Y 6 1 N 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 25 8 3 Y 17 3 Y 10 4 3 Y 6 3 Y 22 0 N

94 1KS19EC098
THEERTH

ANA S R
28 16 3 Y 12 3 Y 10 6 3 Y 4 3 Y 30 6 3 Y 18 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 5 0 N 10 2 N 8 3 1 N 5 3 Y 27 0 N

95 1KS19EC099
TUSHAR R 

VASISHTA
30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 17 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y 15 5 0 N 10 2 N 10 4 3 Y 6 3 Y 24 0 N

96 1KS19EC100
VAISHNA

VI K
24 17 3 Y 7 2 N 10 6 3 Y 4 3 Y 28 6 3 Y 17 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 5 5 0 N 0 0 N 10 4 3 Y 6 3 Y 21 0 N

97 1KS19EC101 VANDANA G28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 27 11 3 Y 16 3 Y 8 3 1 N 5 3 Y 36 3 Y

98 1KS19EC102 VANDANA S30 18 3 Y 12 3 Y 10 6 3 Y 4 3 Y 29 6 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 7 7 2 N 0 0 N 6 2 0 N 4 3 Y 27 0 N

99 1KS19EC103 VIGNESH MUTHAIAH R20 14 3 Y 6 1 N 10 6 3 Y 4 3 Y 27 6 3 Y 16 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 17 8 3 Y 9 0 N 8 3 1 N 5 3 Y 24 0 N

100 1KS19EC104 VIKAS S 24 16 3 Y 8 3 Y 8 5 3 Y 3 3 Y 27 6 3 Y 16 3 Y 5 3 Y 8 2 3 Y 4 3 Y 2 3 Y 7 1 0 N 6 0 N 10 4 3 Y 6 3 Y 15 0 N

101 1KS19EC105 VINUTH S REDDY25 16 3 Y 9 3 Y 6 4.5 3 Y 1.5 0 N 26 6 3 Y 15 3 Y 5 3 Y 6 1 1 N 4 3 Y 1 1 N 7 5 0 N 2 0 N 6 2 0 N 4 3 Y 5 0 N

102 1KS19EC106

VISHAL 

SANJAY 

RAJU

29 17 3 Y 12 3 Y 10 6 3 Y 4 3 Y 26 6 3 Y 15 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 13 10 3 Y 3 0 N 5 2 0 N 3 3 Y 21 0 N

103 1KS19EC107

VISHNU 

RAATA 

YADUNAN

DAN

28 17 3 Y 11 3 Y 8 5 3 Y 3 3 Y 25 6 3 Y 14 3 Y 5 3 Y 8 2 3 Y 4 3 Y 2 3 Y 7 3 0 N 4 0 N 8 3 1 N 5 3 Y 30 1 N

104 1KS19EC108
YASHASW

INI N
24 15 3 Y 9 3 Y 10 6 3 Y 4 3 Y 24 6 3 Y 13 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y 3 3 0 N 0 0 N 6 2 0 N 4 3 Y 29 0 N

105
1KS20EC40

0

MADALA 

VIVEK 

KUMAR 

0 0 0 N 0 0 N 9 5.5 3 Y 3.5 3 Y 10 2 0 N 7 0 N 1 0 N 9 2 3 Y 6 3 Y 1 1 N 0 0 0 N 0 0 N 8 3 1 N 5 3 Y 21 0 N

106
1KS20EC40

1

RANJANA 

P 
0 0 0 N 0 0 N 9 5.5 3 Y 3.5 3 Y 20 4 3 Y 12 3 Y 4 3 Y 9 2 3 Y 6 3 Y 1 1 N 0 0 0 N 0 0 N 9 3 1 N 6 3 Y 21 0 N

107
1KS20EC40

2
SINDHU J 0 0 0 N 0 0 N 9 5.5 3 Y 3.5 3 Y 18 4 3 Y 11 3 Y 3 1 N 9 2 3 Y 6 3 Y 1 1 N 0 0 0 N 0 0 N 8 3 1 N 5 3 Y 24 0 N

CO1 CO2 CO1 CO2 CO2 CO3 CO4 CO2 CO3 CO4 CO4 CO5 CO4 CO5 SEE
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18EC 

Chapter 1 BASIC STRUCTURE OF COMPUTERS 

 

This chapter introduces basics of computer hardware and software, presents some common 

terminology and gives broad overview of the computer organization. 

 

Learning objective of this chapter.  

 Explain the basic sub systems of a computer, their organization, structure and operation. 

 

At the end of this chapter, you will be able to learn following. 

 Computer types & functional units of computer.  

 Basic operational concepts of computer & performance parameters.  

 

1.1  COMPUTER TYPES 
 

Definition of a Computer: It is a fast electronic calculating machine that accepts digitized input 

information, processes it according to a list of internally stored instructions and produces the 

resulting output information. 

 

The list of instructions is called a computer program. The internal storage is called a computer 

memory. 

Following are various types of computers based on their size, cost, performance and 

applications. 

 

1. Personal Computers: It is the most common form of Desktop Computers These 

computers are commonly used in homes, schools and business offices. They have 

a. Processing and storage units. 

b. Visual display and audio output units 

c. Keyboard 

 

All these units can easily be placed on a home/office desk. Storage media includes hard 

disks, CD-ROMs, diskettes. 

 

2. Notebook Computers: They are of the size of the personal computer with all the above 

mentioned components packaged into a single unit which is of the size of a thin briefcase. 

These are popularly known as Laptops. 

3. Workstations: They have the dimensions of desktop computers but have more 

computational power than personal computers. They have high resolution graphics 

input/output capability. They are widely used in engineering applications involving 
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interactive design works like automotive design using CAD/CAM etc. 

4. Enterprise Systems: They are also called as Mainframes. They are used for business 

data processing in medium to large corporations that require much more computing 

power and storage capacity than workstations. Enterprise systems are referred to as 

servers at low end and supercomputers at high end. 

a. Servers: These are used for business data processing in medium to large corporations 

that require much more computing power and storage capacity than workstations can 

provide. These contain sizeable database storage units and capable of handling large 

volumes of requests to access the data. In many cases, servers are widely accessible to 

the education, business and personal user communities. The servers use internet 

facility for communication to happen for servicing the requests. 

b. Supercomputers: These contain multiple processors with parallel processing 

capabilities with high speed computation capabilities. They are used in areas like 

weather forecasting, avionics, aircraft design and testing and military applications 

which are used for large scale numerical calculations. 

 

1.2  FUNCTIONAL UNITS 
 

The computer consists of five main parts which are functionally independent: 

 

1. Input Unit: Computer accepts coded information through input unit. The most 

commonly used input device is keyboard. When a key is pressed, corresponding 

digit/letter is translated into binary (ASCII) code and transmitted over the cable to either 

memory or to the processor. Other input devices are joysticks, mouse, microphones etc. 

2. Memory Unit: The function of the memory unit is to store programs and data. There are 

two classes of storage:: 

a. Primary Storage: It is a fast memory that operates at electronic speeds. The memory 

consists of large number of semiconductor storage cells capable of storing one bit of 

information. Group of 8 bits is called a byte, group of 16 bits is called a word, and 

group of 32 bits is called a double word. To provide easy access to any word in the 

memory, a distinct address is associated with each word locations. A given word is 

accessed by specifying its address and issuing a control command that starts the storage 

and retrieval process. The number of bits in each word is referred to as the word length. Small 

machines have only a few tens of millions of words whereas a medium or large machine has 

many tens or hundreds of millions of words. When the memory is accessed, only one word of 

data is read or written. Program must reside in memory during execution. Memory in which 

any location can be accessed in a short and fixed amount of time after specifying its address is 

called Random Access Memory (RAM). The time required to access one word is called 

memory access time. The memory of a computer is implemented as a memory hierarchy of 3 

or 4 levels of semiconductor RAM units with different speeds and sizes. The small, fast RAM 

units are called caches. The largest and slowest unit is referred to as main memory. 



Chapter 1 18EC35-Computer Organization & Architecture 

 

 

3  

b. Secondary Storage: These include magnetic disks and tapes, optical disks (CD-

ROMs). These are used when large amounts of data have to be stored particularly for 

information that is accessed infrequently. 

3. Arithmetic and Logic Unit: Most computer operations are executed in ALU. The 

operands required to perform arithmetic and logical operations are brought into the 

processor and stored in high speed storage elements called registers. 

4. Output Unit: The function of output unit is to send processed results to the outside 

world. Some examples of output units are printers, graphic displays, monitor, plotter etc. 

Printers employ mechanical impact heads, ink jet streams or photocopying techniques to 

perform printing. Graphic displays provide both input and output functions. Hence sometimes 

they are referred to as I/O units. 

5. Control Unit: It is a unit that co-ordinates the operations of all the other units. It is the 

nerve centre that sends control signals to other units and senses their states. I/O transfers 

are controlled by programs that identify the devices involved in information to be 

transferred. 

a. Control unit governs the transfer using timing signal. Timing signal determines 

when a given action is to take place. 

b. Data transfer between processor and memory are also controlled by control unit 

through timing signals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.1 Basic functional units of a computer 
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1.3  BASIC OPERATIONAL CONCEPTS 

Computer performs a particular task governed by list of instructions written by the user. This 

list of instructions (a program) is stored in memory. Individual instructions are brought from 

memory in to the processor which executes specified instructions. Each instruction generally 

consists of two parts; first part as the opcode, which specifies the operation to be performed 

by the processor and second as the operand on which the operation needs to be performed. 

Operands are also stored in memory. 

A typical instruction may look like 

ADD LOCA, R0 Where ADD is the operation code which performs addition, LOCA is the 

location of the first operand in memory, R0 is a register which holds the second operand.  

This instruction adds contents of memory location LOCA to the contents of register R0 and 

stores the result into register R0. The original contents of the memory location-LOCA are 

preserved while that of register R0 is overwritten with the result of addition. 

Execution of above instruction may require several steps as below. 

1. Fetch the instruction from the main memory into the processor. 

2. Operand at memory location LOCA is fetched 

3. This operand is added to the contents of the register R0 

4. The result of addition is stored in the register R0. 

The ADD instruction above combines memory access operation with an ALU operation. To 

improve the performance of the processor, these two types of operations can be performed 

using two separate instructions below. 

LOAD LOCA, R1  // loads the operand located at LOCA into register R1 

ADD R1,R0  // Adds the contents of register  R1 to register R0 and stores the result into 

register R0. 

The original content of LOCA is preserved. 
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Figure 1.2 Memory and processor 

 

Figure 1.2 shows connection between memory and the processor. Transfers between memory 

and the processor are started by sending the address of the memory location to be accessed to 

the memory unit and issuing the appropriate control signals. The data are then transferred to or 

from the memory. 

The processor contains ALU, control circuitry and a number of registers used for general 

purpose operations. The Instruction register (IR) holds the instruction that is currently being 

executed. Its output is available to the control circuitry which generates required control 

signals that control the various processing elements involved in the execution of instruction. 

The Program Counter (PC) is another special register which holds the memory address of the 

next instruction to be executed. This register keeps track on execution of program. During 

program execution, PC always points to the next instruction to be fetched from memory. There 

are several general purpose registers R0 to R n-1 

Two registers MAR and MDR facilitate communication between processor and memory. 

MAR holds the address of the memory location that need to be accessed for read/write 

operation. MDR holds the data read from memory during read operation and data to be written 

to memory during write operation. 

Program is entered into memory through input unit (e.g. Keyboard) and the program 

execution starts with PC pointing to the starting address of the program. The contents of the 

PC are transferred to the MAR and read control signal is sent by the control unit to memory. 

The data read from memory is loaded into MDR. The contents of MDR are transferred to the 

IR register to enable instruction decoding and execution by the processor. 
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If the instruction involves ALU operation, it is required to obtain the operands required by the 

operation. These operands may reside in memory or GPR’s. if the operands are in memory, 

these have to be fetched from memory by issuing read command  to memory as discussed 

earlier. Once all the operands are read, ALU performs the operation specified by the 

instruction on these operands and appropriately stores the result of operation into memory or 

GPR. If the result is to be stored into memory then, the control circuitry issues write command 

to memory along with the location address in MAR and data to be written into MDR. 

At some point during the execution of the instruction, the PC should point to the next 

instruction to continue execution of the program. 

Computers can also send data to some output devices and read data from the input devices for 

processing. Thus, some instructions should be there to perform these Input/output operations. 

Normal execution of program may be interrupted if some device requires the use of processor 

immediately. For example, in an industrial temperature control application, if the temperature 

of some device increases beyond threshold value, the device raises an interrupt signal to 

processor to interrupt the currently executing program and run the interrupt service routine to 

turn ON the air conditioner. Once the service routine is executed, the processor resumes the 

earlier program. To do this, before starting to execute the interrupt service routine, the 

processor state (PC, GPR values) are stored so that when the program completes execution of 

the service routine, the saved process state is loaded again to resume the main program. 

 

1.4  BUS STRUCTURES 

For a computer to achieve its operation, the functional units need to communicate with each 

other. In order to communicate, they need to be connected. Functional units may be connected 

by a group of parallel wires. A group of lines that serves a connecting path for several devices 

is called a bus. Each wire in a bus can transfer one bit of information. The number of parallel 

wires in a bus is equal to the word length of a computer. In addition to the lines that carry the 

data, the bus must have lines for address and control purposes. The simplest way to 

interconnect functional units is to use a single bus, as shown below. 

 
 

Figure 1.3 Memory and processor 
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The devices connected to a bus vary widely in their speed of Operation. Some devices 

are relatively slow, such as printer and keyboard. Some devices are considerably fast, such as 

optical disks, Memory and processor units operate are the fastest parts of a computer. Efficient 

transfer mechanism thus is needed to cope with this problem. A common approach is to 

include buffer registers with the devices to hold the information during transfers. 

Another approach is to use two-bus structure and an additional transfer mechanism. A 

high-performance bus, a low-performance, and a bridge for transferring the data between the 

two buses. ARMA Bus belongs to this structure. 
 

1.5  Software 

System Software is a collection of programs that are executed as needed to perform 

functions such as 

1. Receiving and interpreting user commands. 

2. Entering and editing application programs, storing them as files in secondary storage 

devices. 

3. Managing the storage and retrieval of files on secondary storage devices. 

4. Running standard application programs such as word processors, spread sheets or games 

with data supplied by the user. 

5. Controlling I/O units to receive input information and produce output results. 

 
Compiler: Application Programs are usually written in high level programming language 

such as C, C++, and Java etc. Compiler is a system software program that translates high 

level language program into suitable machine language program. 

Text Editor: It is used for entering and editing application programs. 

File: It is a sequence of alphanumeric characters or binary data that is stored in memory or in 

secondary storage. 

Operating System: An OS is a large program that is used to control the sharing of and 

interaction among various computer units as they execute application programs. 

Let us consider an example of how an OS manages one application program. Let us consider a 

system with one processor, one disk and one printer. Assume that the application program has 

been compiled from a high level language form into a machine language form and stored in a 

disk. 

1. First transfer this file into memory. 

2. When the transfer is complete, execution of the program is started. (Assume that part of 

the program's task involves reading a data file from the disk into the memory, performing 

some computation on the data and printing the results). 

3. When data file is needed, the program requests the OS to transfer the data file from disk 

to the memory. 

4. The OS performs this task and passes execution control back to the application program. 
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5. When the results are ready to be printed after computation, the application program again 

sends a request to OS. 

6. An OS routine is then executed to cause the printer to print the results. 

 

The time line diagram shows user program and OS routine sharing of the processor. 

 

Figure 1.4 User program and OS sharing the processor 
 

 

During the time period t0 to t1, the OS routine initiates loading the application program from 

disk to memory, waits until the transfer is completed and then passes execution control to the 

application program. A similar pattern of activity occurs during the period t0 to t3 and t4 to t5, 

when the OS transfers the data file from the disk and prints the results. At t5, the OS may load and 

execute another application program 

We can see that the disk and processor are idle between t4 and t5. So, next application program can be 

loaded during this time itself. Similarly the OS can arrange to print the previous results between t0 and 

t1. This pattern of concurrent execution is called multiprogramming or multitasking. 

Processor Time: It is defined as the sum of the periods needed to execute the program (i.e. 

when processor is active labeled as Program and OS routine in the above figure). 

Elapsed time: Total time needed to execute the program (t5 - t0). 

 

1.6  Performance 
 

The most important measure of the performance of a computer is how quickly it can execute 
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the program. The speed of the computer is affected by the design of  

 

1. Instruction set 

2. Hardware and the technology in which the hardware is implemented 

3. Software including the OS 

 

Because programs are usually written in a high-level language, performance is also affected by 

the compiler that translates programs into machine languages. 

For best performance, it is necessary to design the compiler, Instruction set and the hardware 

in a coordinated way. 

The processor time depends on the hardware involved in the execution of individual machine 

instructions. This hardware comprises a processor and the memory which are usually 

connected by a bus as shown in figure 1.5. This includes the cache memory as part of the 

processor unit. Let us examine the flow of program instructions and the data between the 

memory and the processor. At the start of the execution, all program instructions and the 

required data are stored in the main memory. As execution proceeds, instructions are fetched 

one by one over the bus into the processor and a copy is placed in the cache. When the 

execution of an instruction calls for data located in the main memory, the data are fetched and 

a copy of it is placed in the cache. Later, if the same instruction or the data is needed a second 

time, it is used directly from the cache. 

 

 

 
 

Figure 1.5 the Processor Cache 
 

Processor circuits are controlled by a timing signal called a clock. The clock defines regular 

time intervals, called clock cycles. To execute a machine instruction, the processor divides the 

action to be performed into a sequence of basic steps, such that each step can be completed in 

one clock cycle. Let the clock period P of one clock cycle, its inverse is the clock rate, R=1/P. 
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Basic performance equation 

 

T – Processor time required to execute a program that has been prepared in high-level 

language 

N – Number of actual machine language instructions needed to complete the execution (note: 

loop) 

S – Average number of basic steps needed to execute one machine instruction. Each step 

completes in one clock cycle 

R – Clock rate 

The program execution time T is given by  

 

T = (NxS)/R    

 

Parameters, N, S & R are dependent on each other. 

To achieve high performance, the computer designer must reduce the value of T which means 

reducing N & S, increasing R. 

The value of N is reduced if the source program is compiled into fewer machine instructions. 

The value of S is reduced in instruction have a smaller number of basic steps to perform. 

The value of R can be increased by using a higher frequency clock. 

Care has to be taken while modifying values since changes in the parameter may affect the 

other. 

 

Clock Rate 

There are two possibilities for increasing the clock rate R. 

1. Improving the IC technology makes logic circuits faster. 

This reduces the time needed to compute a basic step and allow the clock period P to be 

reduced and the clock rate R increased. 

2. Reducing the amount of processing done in one basic step also reduces the clock period P. 

In the presence of a cache, the percentage of accesses to the main memory is small. Hence, 

much of the performance gain expected from the use of faster technology can be realized. 

The value of T will be reduced by the same factor as R is increased, i.e., S & R are not 

affected. 


