CSCI 431 Fall 02   Exam 2
SAMPLE SOLUTION 

(This is an open-book exam)

Multiple Choice Questions (3 pts each) 

1. In a static type checking system, what is the difference between name equivalent (either loose or strict) and structural equivalence when the following assignment statement is compiled (assume Ada syntax):
   type Vector is array(1..10) of Integer;

E, F : Vector;


E := F;
1. the statement is legal only if name equivalence is used. 

2. the statement is legal only if structural equivalence is used. 

3. there is no difference
(
2. In a static type checking system, what is the difference between loose name equivalent and strict name equivalence when the following assignment statement is compiled (assume Ada syntax):
   type Vector is array(1..10) of Integer;

   type MyVector is new Vector;

E: Vector;


F: MyVector;


E := F;
1. the statement is legal only if loose name equivalence is used.  (
2. the statement is legal only if strict name equivalence is used. 

3. there is no difference

3. Circle the statements below that are correct (there may be more than one correct statement).

1. dynamic binding occurs at compile time

2. dynamic binding is more efficient than static binding

3. dynamic binding is more felexible than static binding  (
4. dynamic binding is referred to as “late binding”  (
4. Your boss asks you to learn a new language. You discover that this new language uses dynamic type checking. This probably implies which of the following are true (there may be more than one correct answer):
1. it might be scheme  (
2. it is an interperted language  (
3. run-time type descriptors  will be needed  (
4. it might be perl  (
5. it might be Ada

5. Your boss asks you to learn a new language. You discover that this new language uses a reference model for variables. This probably implies which of the following are true (there may be more than one correct answer):
1. it might be scheme  (
2. it might be java  (
3. every variable stores a location value  (
6. Your boss asks you to describe a dope vector.  You respond with which of the following (there may be more than one correct answer):

1. It is used by the runtime system  (
2. It is needed when the location of an element in a data structure is known at compile time

3. It is typically stored in memory immediately following the address of the data structure that it describes  (
4. It may not be stored on the run-time stack

7. Your boss asks you to describe a jump table.  You respond with which of the following (there may be more than one correct answer):

1. It is used by the runtime system  (
2. It is generally used in the implementation of if-else statements

3. It is an array of addresses  (
4. it is created at compile time  (
8. There are 5 categories of arrays based on lifetime and shape bind time.  A local array whose shape is first known at elaboration time has which of the following properties (more than one correct item)?
1. the size of the array is statically bound

2. array storage location is bound at run-time  (
3. array storage is allocated on the function activation record  (
4. the size of the array must be known at compile time
9. Which of the following statements are true regarding elementary data types (there may be more than one correct item).
1. operations on elementary data types are often implemented directly as hardware operations  (
2. in some languages variables can be implicitly declared  (
3. strongly typed languages usually support coercion between elementary data types 
4. the hardware implementation of elementary data types is the same in all languages
10. Which of the following are true regarding the implementation for-loops in high-level languages (there may be more than one correct item).
1. There are languages in which the loop variable does not exist outside the loop.  (
2. There are languages in which it is not possible to change the loop variable within body of the loop  (
3. There are languages in which the loop parameters are evaluated only once at the start of the loop  (
4. There are languages that allow mid-loop tests  (
True or False Questions (3 pts each):

T___Type equivalence using the structural equivalence rule requires a recursive function (or equivalent) to check for equivalence.

F___Prolog is defined to use a breadth-first search strategy.

F___In Prolog, an uninstantiated variable can only be unified with another uninstantiated variable.

F___Recursion is theoretically more powerful than iteration.

F___Aliasing occurs when the name of a formal parameter is the same as the name of its    corresponding actual parameter in a procedure call.

F___Recursion is more efficient than iteration.
T___Attribute grammars can capture some features in a language that BNF grammars can not.

F___A programming language is considered to be strongly typed if every variable must be associated with a single primitive data type.

T___A union type is a type that can store different type values at different times during the execution of a program.

F___Union types in Pascal are safer than those in Ada because of the use of tag (a.k.a. discriminant) fields.

Short Answer Questions (5 pts each)
1.  Answer the following questions regarding the annotated parse tree below:
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a. Is the tree above an abstract syntax tree?

ANS: No

b. Is the attribute grammar used to produce this tree S-attributed?

ANS: No

c. Does an attribute grammar explicitly specify the attribute flow depicted above?

ANS: No

d. Could this tree be generated by a single-pass compiler?

ANS: Yes

e. Does this tree depict the use of inherited attributes?

ANS: Yes

2.  Describe several ways in which exception handling mechanisms are better than the mechanisms in C (or any language without exceptions) for dealing with unusual run-time conditions such as errors.

ANS: Exceptions facilitate the following:

1. The ability to continue execution at any point in the program.

2. The ability to save the state of the program up to the point where the exception occurred.

3. The ability to handle the exception at point in the call sequence while gracefully unwinding the run-time stack.

4. The ability to recover from some errors that might otherwise have caused termination.

5. Improved readability and maintainability of the code.

6. Improved ability to provide useful error messages to the user.

3.  Subroutine calling sequences on RISC machines are typically different from those on CISC machines. List at least three significant differences, and explain the rationale for them.
ANS: 

1. CISC puts more code into the callee prolog and epilog to save code space.

2. RISC puts parameters in registers as well as in memory in order to reduce memory accesses.

3. RISC creates a block on the stack frame for building all arguments rather than pushing and popping each argument; this uses simpler instructions.

4. CISC uses complicated customized subroutine calls, RISC uses simpler call instructions to save execution time.

5. RISC divides the registers into callee and caller save sets to reduce the need for register saves.

6. RISC saves return addresses and values in registers as opposed to memory in order to reduce memory accesses.

4.  In C++, if I assign the value 3 to the variable x, and then execute this statement: y = (x) + (++x). On one machine, I get an answer of y equal to 7, but on another machine I get an answer of 8. Why?
ANS: The order in which arguments to a function are evaluated is not typically controlled by the language specification.

5.  What will be output by the following code segment for each of the following parameter transmission methods:

1. call by reference

2. call by value

3. call by value-result

main { 

A = 2; B = 3; C = 4; D = 5;
P(A, B, C, D);
write(A, B, C, D);


P(U, V, W, X) { 

V = U+A;
W = A+B;
A = A+1;
X = A+2;

}

}

ANS:
call by reference: 3, 4, 6, 5


call by value: 3, 3, 4, 5


call by value-result: 2, 4, 5, 5

6.  Given the following Prolog rule, what will be output by the query (also shown below)?


fun([],0).

     
fun([H|T],N) :- fun(T,M), N is M+1.


?- fun([1,2,3,4],What) 


ANS: What = 4


          Yes

7.  Given the function definition below what will be output by the call:

( mystery  ‘(1 2 3) )

(define (mystery ls) 

     

(cond ( (null? ls) ())

              
                       ( (not (list? ls)) (+ 1 ls )) 

             
                       ( #t ( cons (mystery (car ls)) (mystery (cdr ls)) ))))

ANS: (2 3 4)

