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C.Eng. 332 – SYSTEMS  PROGRAMMING

Spring 2000 Semester

Midterm – I

(March 31, 2000)
The first question  is mandatory. You may choose any of the remaining

questions (or some of their options) to complete the remaining 70 points. 

Make sure that the questions/options you answer are clearly marked, and

their  total does not exceed the 100 points.

Question 1) (30 points) DEFINITIONS. Describe the following terms shortly.

1) Application program

2) System program

3) Assembler

4) Loader

5) Linker

6) Data format

7) Instruction format

8) Addressing mode

9) Object code

10) Object program

11) Register to  memory instruction

12) Absolute loader

13) Bootstrap loader

14) Assembler directives

15) Macro expansion

16) Macroprocessor

Question 2) (20 points) MODIFICATION RECORD FORMAT FOR RELOCATABLE SIC PROGRAMS. Suppose that we use the regular Modification records to produce a relocatable program written in standard version of SIC, so all operand addresses are actual addresses, and there is only one instruction format. Nearly every instruction in the object program would need to have its operand address modified at load time. This would mean a large number of Modification records, doubling the size of the object program. How could we include the required relocation information without this large increase in object program size?  

Question 3) (30 points) TWO-PASS ASSEMBLY. Assemble the following SIC source program: 

Loc                          Source  Statement                                           Object Code    


SUM 

START
2000

FIRST
LDX

ZERO



LDA

ZERO

LOOP

ADD

TABLE, X



TIX

COUNT



JLT

LOOP



STA

TOTAL



RSUB

TABLE
RESW

2000

COUNT
RESW

1

ZERO

WORD
0

TOTAL
RESW

1



END

FIRST

a) (10 points) Draw and fill in the symbol table generated at the end of Pass 1,

b) (10 points) Write down the object code generated at the end of Pass 2 above on the rhs of the source code.

c) (10 points) Write down the object code: 

Hint: 

Header record: H, program name (col.2-7,) starting Hex address of object program (col.8-13,) length (in Hex) of object program in bytes (col.14-19)
Text record: T, starting address (in Hex) of object code in this record (col.2-7,) length of object code (in Hex) in this record in bytes (col.8-9,) object code represented in hex (2 columns per byte of object code) (col.10-69)
End record: E, address of first executable instruction (in Hex) in object program.

Question 4) (30 points) DISASSEMBLER. Suppose that you are to write a “disassembler” – that is, a system program that takes in ordinary object program as input and produces a listing of the source version of the program. 

a) (10 points) What tables and data structures would be required, and how would they be used?

b) (10 points) How many passes would be needed? Why?

c) (10 points) What problems would arise in recreating the source program?

Question 5) (20 points) LINKER/LOADERS. Suppose that we have assembled control sections (subroutines) of a assembly program separately and generated object programs for each section. We would like to link them all together and load the executable image into memory to start execution. What is the role of loader/linker in processing of such an object program.
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OPTABLE


LDX		04


LDA		00


ADD,X           18


TIX		2C


JLT		38


STA		0C


RSUB		4C


RESW		


WORD	00
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