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UNIT – I  (2MARKS)

1. Define system software.

System software consists of variety of programs that support the operation of computer.

2. Difference between system software and application software.

System software:  They are intended to support the operation of computer. So it I
is machine dependent

Application software: They focus on the application and not on the computing machine. So it is machine independent.

3. Give an example for machine dependent and machine independent features of system software.

Machine dependent feature: compliers must generate machine language code, taking into account the hardware characteristics as the number and type of registers and machine instructions available.

Machine Independent feature: Code optimization techniques used by compliers are independent of the target machine.

4. What is a hypothetical computer?

A computer that is designed to include the hardware features found on real machines is called hypothetical computer.

5. Define upward compatibility.

An object program on a standard machine will also execute properly on Extended machine is upward compatibility.




EG : SIC program will execute on SIC / XE without any modification.

6. Write the registers available in SIC?

Accumulator 

A

Index register

x

Linkage Register
L

Program counter
PC

Status word

SW

7. Write the registers available in SIC/XE?

Accumulator 



A

Index register



x

Linkage Register


L

Program counter


PC

Status word



SW

Base register



B

General working Register

S,

Floating point accumulator

F

8. How address line is related to memory capacity?

The number of address lines determines the memory capacity of a machine.

 2 power n memory capacity for n address lines.

9. Name the various addressing modes available in SIC/XE?

Base relative addressing

Program counter addressing 

Direct addressing

Simple addressing

Direct addressing

Indirect addressing.

10. What are the various addressing modes available in SIC?

Direct addressing 
Target address = address 

Indexed addressing
Target address = address = (x)

11. Write  the instructions formats of SIC.

Opcode

x

address 

8 bits


1bit

15 bits.

12. Write the instructions  formats of SIC/XE.

Format 1

opcode




8

Format 2

opcode

r1
r2




8

4
4

Format 3

opcode 
n  i  x  b  p  e

disp




6

1 1  1  1  1  1

12

Format 4

opcode

n  i  x  b  p  e

address




6

1  1  1  1  1  1

20

                13. Write the I/O instruction of SIC




TD ( test device ) is used test whether device is ready to send / receive.




WD ( write data) writes 1 byte of  data from accumulator to output device




RD (Read data) Reads 1 byte of data from input device to accumulator

14 . Give the target address calculation for Base relative addressing and program counter    

relative addressing.

Base relative :

Target address = (B) + disp 
if b=1 p=0

Program counter:
Target address = (PC) + disp  if b=0 p =1


 15. Explain the execution of a supervisor call instruction.




SVC – It generates the interrupt that transfers the control to the operating

 System.

16.  Write the I/O instruction of SIC/XE

a. SIO – it is used to start the IO channel

b. TIO – It is used to test the IO channel

c. HIO – It is used to halt the IO channel.

              17. Give the instruction set of SIC / XE.



Load and store instruction



Arithmetic instruction



Register Move



Floating point arithmetic operations



Supervisor call instruction



Conditional jump 



Subroutine linkages

17. Give the instruction set of SIC.

Load and store instruction



Arithmetic instruction





Conditional jump instruction



Subroutine linkages

18.   What are the various data formats of SIC.

Integers 

– 24 bits

Negative no.

- 2’s complement form

Characters 

- 8 bits ASCII code

19. What is the format of floating pt data type in SIC/XE?

S
exponent

fraction

1
11


36

20. What are the various data formats of SIC / XE?

Integers 

– 24 bits

Negative no.

- 2’s complement form

Characters 

- 8 bits ASCII code

   

Floating point

- 48 bits.



UNIT – I ( PART – B)

1. Write a sequence of instruction for SIC and SIC/XE to set 

APLHA= BETA * GAMMA

2. Assume ALPHA is an array of 100 words. Write a sequence of instruction 

for SIC/XE to set all 100 elements of the array to 0. use immediate and reg to reg addressing for efficiency.

3.
Assume ALPHA, BETA and GAMMA are arrays of 100 worgs each. Write a sequence of instruction for SIC/XE and SIC /STD to add ALPHA and BETA and store the result in GAMMA.

4.      Explain the machine architecture of SIC/Std

5.      Explain the machine architecture of SIC/XE.

ASSIGNMENT QUESTIONS – UNIT I

Part – A

1.   Define system software.

2. Difference between system software and application software.

3. What is a hypothetical computer?

4. Define upward compatibility.

5. Write the registers available in SIC/XE?

6. How address line is related to memory capacity?

7. Name the various addressing modes available in SIC/XE?

8. What are the various addressing modes available in SIC?

9. Write  the instructions formats of SIC AND SIC/XE.

10. What is the use of n and I bits in SIC/XE instruction format.

             
 11. Give the instruction set of SIC / XE.



12. What are the various data formats of SIC / XE?



Part – B

1.      Explain the machine architecture of SIC/Std

2.      Explain the machine architecture of SIC/XE.



UNIT – II – system software 
PART – A

1. What is meant by forward reference?

The forward reference is the reference mode to a label defined later in the program.

2. Define Assembler directives

Assembler Directives direct the assembler to do operation. There is  no machine equivalent for assembler directives. Eg : BYTE.

3. Write the format of the Assembly language statement?

The Format is:

[label] <opcode> <operand spec> [,<operand spec>….]

The enclosed specification such as […..,] are optional.  If the label is specified in the statement, it is associated a \s a symbolic name with memory words generated for the statement.’

4. Name the assembler directives

a. START – Name and address for the program are specified

b. END – End of the source program is indicated and first executable instruction in the program specified.

c. BYTE – Generates the bytes needed to represent the character or hexadecimal constant.

d. WORD – Generates one-word integer constant.

e. RESW – Indicated bytes are reserved for a data area

f. RESB – indicated words are reserved for a data area.

5. What are functions performed in pass1 and pass2 of 2pass assembler.

The functions of the pass – 1 are:

i. Addresses are assigned to statements in the program.

ii. The label values are saved to use in pass – 2.

iii. Processing of assembler directives is performed.

The functions of the pass – 2 are:

i. Assemble instructions

ii. Generate data values defined by BYTE, WORD etc.,

iii. Assembler directives processing are not done during pass – 1.

iv. Object program and the assembly listing are written.

6. What is the structure of a symbol table?

Name of the symbol 

Address of the symbol

7. List the contents of the literal table.

The literal table contains the following:

i. Literal name

ii. Operand value

iii. Length

iv. Address of the operand

8. What is ORG?

The ORG is an assembly directive used for indirect assigning of values to symbols.

Its form is 


ORG value

The value is a constant or expressions involving constants and defined symbols.


9. What is meant by absolute expression?

The expression that contains the absolute terms is called absolute expression.

10. What is relative expression?

The relative expression is one in which the relative terms are paired except one.  The unrelated terms must have a positive sign.  This is called relative expression.

11. What is the use of program blocks and control sections?

Program blocks are used to refer the code segment that is rearranged in the object program unit.

The control sections are used to refer the segments that are translated into independent object program units.

12. What is meant by External references?

The control section has to be linked together, when the logically related parts of a program are formed by them.  Since they are independently loaded and relocated, the assembler is unable to process the reference between the data from one control section to the other.  Such references between control sections are called external references.

13. What is called define record?

The information about the external symbol is defined in the control section.  This is given by the define record.

14. Give the format for the refer record.

The format for refer record is:


Col
1
R


Col
2-7
Name of external symbol referred in the control




Section


Col 
8-73 
Names of other external reference symbols

15. Discuss the two types of one pass assembler.

There are two types of one-pass assembler.  They are:

i. For the immediate execution, the object codes are produced directly into the memory.

ii. For the later execution usual object programs are produced.

16. What is near jump and far jump?

The near jump means jumping to the target of same code but in later case jump is done to a different code.

17. Give the format of modification record.

Col 1

M

Col 2-7
starting location of the address field to be modified, relative to the beginning address of the program

Col 8-9
Length of the address field to be modified in half bytes.

18. Give the format of Text Record.

Col 1

T

Col 2-7
Starting address for object code in this record(hex)

Col 8-9
Length of the object code in this record in bytes (hex).

Col 10-69
Object code, represented in hex(2 col per byte of object code)

19. Give the format of End record.

Col 1

E

Col 2-7
Address of first executable instruction in object program (hex)

20. What is the use of base register table?

The base register table is used to remember which general purpose register is available as base registers and the base addresses they contain.






PART – B

1. Write the algorithm for a 2pass assembler.

2. Explain the function of 2pass assembler with example.

3. Explain the machine Dependent assembler features.

4. Explain the machine independent assembler features.

5. Explain the design of 1pass assembler.

6. Explain the design of Multi pass assembler.

7. Explain MASM assembler in detail.

UNIT – II

ASSIGNMENT QUESTIONS 


PART – A

1. Define system software.

2. Define Assembler directives

3. Write the format of the Assembly language statement?

4. Name the assembler directives

a. START

b. END

c. BYTE

d. WORD

e. RESW

f. RESB

5. What is relative expression?

6. What is the use of program blocks and control sections.

7. What is meant by External references?

8. What is Define record?

9. Give the format for the refer record.

10. Discuss the two types of one pass assembler.

11. What is near jump and far jump?

12. Give the format of modification record.


PART – B

1. Write the algorithm for a 2pass assembler.

2. Explain the machine Dependent assembler features.

3. Explain the machine independent assembler features.

UNIT – IV – system software
PART – A
1. Define Macro.

A macro name is an abbreviation, which stands for some related lines of code. Macros are useful for the following purposes:

· to simplify and reduce the amount of repetitive coding

· to reduce errors caused by repetitive coding

· to make an assembly program more readable.


Macro 

definitions




expanded 





Macroprocessor
source 


Assembler

Source code




code


with 

macro calls

2. What is called a macro prototype statement?

The macro prototype statement declares the name of a macro and the names and its parameter

3. Name the statements that are contained in macro definitions.


The Macro definition consists of the following statements


i. A macro prototype statement


ii. Body of macro definition (group of source programming language )


iii. Macro preprocessor statements.

4. Write the syntax of the macro prototype statement?


The syntax of macro prototype statement is

<Macro name> MACRO {<formal parameter specifications>}

Macro name – appears in the label field of the assembly statements.

Formal parameter is of the form  &<parameter name>   

5. Write the syntax of the macro call.


The syntax of macro call is 



<Macro name > < actual parameter specification>


The actual parameter typically resembles operand specification in assembly language statements.

6. What is meant by macro definitions?


Two assembler directives MACRO and MEND are used in macro definitions. The first macro statement identifies the beginning of a macro definition. The symbol in the label field is the name of the macro, and the entries in the operand field identify the parameters of the macro instruction.
7. How many data structures are involved in macro processor?


There are three main data structures are involved in macro processor

i. DEFTAB – Definition Table

   

ii.   NAMTAB – Name Table



iii. ARGTAB – Argument Table

8. What are functions performed in pass1 and pass2 of 2pass macro processor?


Pass1:   

All macro definitions are processed during the first pass



Symbol table construction


Pass2: 

All macro invocation statements are expanded during the second pass 

Processing literals

Intermediate code generation.

9. What is meant by Concatenation of Macro parameters?


Macro processors allow parameters to be concatenated with other character strings. Suppose, for example, that a program contains one series of variables named by the symbols XA1, XA2…, another series named by XB1, XB2…., etc. If similar processing is to be performed on each series of variables, this processing is incorporated into a macro instruction then the body of macro definition might contain a statement like 



LDA X&ID1 in which the parameter &ID is concatenated after the character string X and before the character string 1.

10. Give an example for a simple macro- time conditional structures.

11. What is meant by expanding the macros?


The macro processor replaces each macro instruction with the group of corresponding source language statements. This is called expanding the macro

12. What is conditional macro expansion?


Macro processors can also modify the sequence of statements generated for a macro expansion, depending on the arguments supplied in the macro invocation 


i. IF  



ii. IF – ELSE - ENDIF


When an IF statement is encountered during the expansion of, the specified Boolean expression is evaluated. If the value of expression is TRUE, the macro processor continues to process lines from DEFTAB until it encounters the next ELSE or ENDIF. If an ELSE is found, the macro processor skips lines in DEFTAB until the next ENDIF. 

13. What is meant by macro - time variable?                                                                                                                                                                                                                                                                                                                                                                     


Macro time variables can be used to store working values during the macro expansion. Any symbol that begins with the character & and that is not a macro instruction parameter is assumed to be macro time variable. 

· 
Macro-time variables

· any symbol that begins with the character & and that is not a macro parameter

· macro-time variables are initialized to 0

· macro-time variables can be changed with their values using SET

· &EORCK
SET
1

14. What is meant by recursive macro expansion?


Recursive macro expansion dealt with the invocation of one macro by another

15. Write Comparison of Macro Processors Design

Single pass

· every macro must be defined before it is called

· one-pass processor can alternate between macro definition and macro expansion

· nested macro definitions may be allowed but nested calls are not

Two pass algorithm

· Pass1: Recognize macro definitions

· Pass2: Recognize macro calls

· nested macro definitions are not allowed

16. Difference between Macro  vs. Subroutine

Macro

· the statement of expansion are generated each time the macro are invoked

Subroutine

· the statement in a subroutine appears only once

17. What is meant by Generation of Unique Labels?

In general it is not possible for the body of a macro instruction to contain labels of the usual kind. If a label were placed then label would be defined twice- once for each instruction of macro call. This leads to an error in assembling this can be avoided by generating unique labels in the macro.


Example

· JEQ
*-3

· inconvenient, error-prone, difficult to read

· Example Figure 4.7

· $LOOP
TD
=X’&INDEV’

· 1st call: 

· $AALOOP
TD
=X’F1’

· 2nd call:

· $ABLOOP
TD
=X’F1’

18. What is the use of concatenation operator.


A special concatenation operator is used to mark the end of parameter in the concatenation of parameters


LDA X&ID1 

In which the parameter &ID is concatenated after the character string X and before the character string 1

& - used to identify the beginning of macro parameters; however end of the parameter is not marked. 


LDA X&ID->1 

-> concatenation operator indicating the end of parameter.

PART – B

1. With suitable example explain macro processor design options in detail.

2.  Explain concatenation of macro parameter with example. (8)

3.  Explain Recursive macro expansion in detail.
(8)

4. Write an algorithm for simple one pass macro processor

5. Define macro definition and macro expansion (8)

6. With an example explain conditional macro expansion. (8)

7. Explain the machine independent features of Macros in detail.

8.  Explain the machine dependent features of macros in detail.

Assignment Questions.

PART – A

1. Define Macro.

2. Write Comparison of Macro Processors Design
3. What is meant by macro - time variable?

4. What is conditional macro expansion?

5. What are functions performed in pass1 and pass2 of 2pass macro processor?

PART – B
1. With suitable example explain macro processor design options in detail.

2. a . Explain concatenation of macro parameter with example.
    b. Explain Recursive macro expansion in detail.


3. Write an algorithm for simple one pass macro processor

