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FINAL
1. Consider the following contour diagram. Execution begins with subprogram A and A calls R. As we can see, R calls Q (which has a subprogram name as a formal parameter) twice; in the first call it passes subprogram P as parameter, and in the second call it passes subprogram T as parameter. Assume that this is a static-scoped language. Assume that deep binding approach is used for referencing environment of subprogram parameters.
     subprogram A





Suppose that the program is being compiled by a compiler. In each of the following sections and subsections (a-i) through (b-iii), you will write, in an “assembly language”-like notation, the code generated by the compiler for the indicated method and statement. You can use the following instruction types in your code:
a = b



assignment statement

if b relop c goto label

conditional jump statement

goto label


unconditional jump statement

where

a denotes a memory reference or a register

b and c denote a memory reference, a register, a constant, or a simple expression involving memory references, registers or constants (e.g. R1+1)

d (see below) denotes a register, a constant, or a simple expression involving registers or constants

relop denotes a relational operator (=, <, >, etc.)

label denotes a name preceeding a statement

A memory reference is in the form M[d]. You can use the registers SP, IP (instruction pointer – the address of the instruction that will be executed next), EP (environment pointer – a pointer to the bottom of the ARI of the current executing subprogram), and general purpose registers R1, R2, etc.

Now, consider execution. Show the contents of the run-time stack just before that statement. Then, execute the generated code line by line and arrive at the contents of the run-time stack just after that statement. (You may assume, for simplicity, that each entry in the stack occupies one byte.)

a) Assume that static chain method is used. Write the code and show the execution when the statement

i) call Q(P) is executed

ii) call Q(T) is executed

iii) call SubX is executed

b) Assume that display method is used. Write the code and show the execution when the statement

i) call Q(P) is executed

ii) call Q(T) is executed

iii) call SubX is executed.

(Note that during run-time the code generated by parts (iii) must execute correctly independent of whether Q was called with P, T, or some other subprogram. So, check that sufficient data are stored in ARI in parts (i) and (ii).)

2. Consider the following contour diagram:


  A (X)




  B (X)


A and B are subprograms which take a statement label as a formal parameter. Suppose that the execution is as follows: Initially A is called. Then condition-1 evaluates to true and A calls itself. In the second instantiation of A, condition-1 evaluates to false and then there are two cases:
a) Condition-2 evaluates to true, thus subprogram B is called with parameter X. Note that, in this case, the formal parameter of B corresponds to label1 of first instantiation of A (because label1 of first instantiation of A was passed to second instantiation, which is then passed to B).
b) Condition-2 evaluates to false, thus subprogram B is called with parameter label1. Note that, in this case, the formal parameter of B corresponds to label1 of second instantiation of A (because label1 of second instantiation of A was passed to B).

Now consider the goto X statement in subprogram B. For (a), the execution must jump to the label label1 in the first instantiation of A, whereas for (b), it must jump to the label label1 in the second instantiation of A.
Propose a method to handle this situation. Explain what happens in each call of the subprograms and also when goto statement is executed. (Do not write any code. Just explain clearly how the desired effect can be achieved, how ARIs are maintained, etc.)
3. Suppose that in a language positional, keyword, and default parameters can be used, and also subprogram overloading is allowed. All of these features can be mixed in a subprogram call statement. Give several ambiguity examples that can result from different combinations of these features. Explain how these ambiguities can be solved or prevented.
4. Write a Scheme program that sorts a given list. The program will take two inputs: a list of integers and the number of elements in the list. It will output the sorted list in ascending order. For example, if the input is
(sort ′(6 5 3 10 8 7) 6)

the output will be


(3 5 6 7 8 10)
You can use any sorting method.

Notes:

· Questions 1:35 points; 2:25 points; 3:15 points; 4:25 points
· Time: 2:00 hours

· Close notes and books

Beni, gözlerin götürür

Gözlerin

Aşkla, acıyla…

Kuşatmışlar

Sesimi, soluğumu

Kesilmiş

Tuz-ekmek payım

Vurgunum

Ve darda,

Gözaltındayım.

Dal, kor keser

Penceremde açarsa

Kuş, vurulur

Üzerimden uçarsa.

Ve hal böyle böyle,

Yol bu yöndeyken

Gelir,

Ki her gelişinde

Daha da içten

Gelir,

Soluk soluğa

Benim olursun.

Amansız sarmasında

Kollarımın

Esrik,

Çığlık çığlığa

Erir, kar gibi vücudun…

Nicedir,

Kahpe ağzında

Bir salgın,

Bir deprem gibi künyemiz

Nicedir,

Başımıza zindan dünyamız

Biz ki

Yarınıyız halkın,

Umudu, yüzakıyız,

Hıncı, namusu…

Şafakları,

Taaa şafakları

Hey canım,

Kalbim

Dinamit kuyusu
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call Q (P)
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call Q (T)
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     subprogram Q (SubX)
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call R
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call SubX
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if (condition-1 is true)


    call A (label1)


endif


.


.


if (condition-2 is true)


    call B (X)


else


    call B (label1)


endif


.


.


label1:


.


.
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goto X


.


.











