1- What is a stored program computer?
The programming process could be facilitated if the program could be represented in a form suitable for storing in memory alongside the data. Then, a computer could get its instructions by reading them for memory, and a program could be set or altered by setting the values of a portion of memory.
2- What are the four main components of any general-purpose computer?

i. Main memory, stores both data and instructions.
ii. Arithmetic and logic unit (ALU) capable of operating on binary data.

iii. Control unit, interprets instructions in memory and causes them to be executed.

iv. Input & output (I/O) equipment operated by the control unit.
3- At the integrated circuit level, what are the three principal constituents of a computer system?

Gates, memory cells, and interconnections among these elements.
4- Explain Moore’s law.

Moore observed that the number of transistors that could be put on a single chip was doubling every year and correctly predicted that this pace would continue into the near future. To the surprise of many, including Moore, the pace continued year after year and decade after decade. The pace slowed to a doubling every 18 months in the 1970s, but has sustained that rate every since.
5- List and explain the key characteristics of a computer family.

i. Similar or identical instruction set: The exact same set of machine instructions is supported on all members of the family. Thus, a program that executes on one machine will also execute on any other. In some cases, the lower end of the family has instruction set that is a subset of that of the top end of the family. This means that program can move up but not down.
ii. Similar or identical operating system: The same basic operating system is available for all family members. In some cases, additional features are added to the higher-end members.

iii. Increasing speed: The rate of instruction execution increases in going from lower to higher family members.

iv. Increasing number of I/O ports: In going from lower to higher family members.

v. Increasing memory size: In going from lower to higher family members.

vi. Increasing cost: In going from lower to higher family members.
6- What is the key distinguishing feature of a microprocessor?

A chip that contains all the CPU components.
7- Let A = A(1), A(2), … , A(1,000) and B = B(1), B(2), … , B(1000) be two vectors (one-dimensional array) comprising 1000 numbers each that are to be added to from an array C such that C(I) = A(I) + B(I) for I = 1, 2, … , 1000. Using the IAS instruction set, write a program for this problem.

	Location
	Instructions Sets
	Symbolic Representation

	0

1

2

3L

3R

4L

4R

5L

5R

6L

6R

7L

7R

8L

8R

9L

9R

10L

10R
	999

1

1000

AC ( M(2000)

AC ( AC + M(3000)

M(4000) ( AC

AC ( M(0)

AC (AC - M(1)

IF AC >= 0 then go to M(6, 20:39) 

go to M(6, 0:19)

M(0) ( AC

AC ( AC + M(1)

AC ( AC + M(2)

M(3, 8:19) ( AC(28:39)

AC ( AC + M(2)

M(3, 8:19) ( AC(28:39)

AC ( AC + M(2)

M(4, 8:19) ( AC(28:39)

go to M(3, 0:19)    
	LOAD M(2000)

ADD M(3000)

STOR M(4000)

LOAD M(0)

SUB M(1)

JUMP +M(6, 20:39)

JUMP M(6, 0:19)

STORE M(0)

ADD M(1)

ADD M(2)

STORE M(3, 8:19)

ADD M(2)

STORE M(3, 8:19)

ADD M(2)

STORE M(4, 8:19)

JUMP M(3, 0:19)


8- In the IBM 360 models 65 and 75, addresses are staggered in two separate main memory units (e.g., all even-numbered words in one unit and all odd-numbered words in another). What might be the purpose of this technique?

When memory divided onto even and odd locations you can speed up the performance by fetching two instructions at the same time and, thus, access two locations at the same time.
9- Write a program in IAS instruction set to find the largest element of 1000 of an array.

	Location
	Instructions Sets
	Symbolic Representation

	0

1

2
3

4

5

6L

6R

7L

7R

8L

8R

9L

9R

10L

10R

11L

11R

12L

12R

13L

13R
	1000
999

1
1

0

0

AC ( M(0)
AC ( AC – M(1)
If AC >= 0 then go to M(7, 0:19)

Go to 9R
AC ( M(0)
M(4) ( AC

AC ( M(2)

AC ( AC + M(3)

M(2) ( AC

AC ( AC – M(2)

If AC >= 0 then go to M(8, 0:19)

Go to M(12, 0:19)

M(5) ( AC

AC ( M(0)

AC ( AC – M(2)
Go to 8L
	LOAD M(0)

SUB M(1)

JUMP +M(7, 0:19)

JUMP M(9, 20:39)

LOAD M(0)

STORE  M(4)

LOAD M(2)

ADD M(3)

STORE M(2)

ADD M(2)

JUMP +M(7, 0:19)

JUMP M(11, 20:39)

STORE M(5)
LOAD M(0)

SUB M(2)

JUMP M(8, 0:19)


