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Continue review

Assembly code generation 

instruction selection 

register/address descriptors 

Optimizations 

(machine independent)



register descriptor

"For each available register, a register 
descriptor keeps track of the variables 
names whose current value is in that 
register." [p. 543]



address descriptor

"For each program variable, an 
address descriptor keeps track of the 
location or locations where the 
current value of that variable can be 
found." [p. 543]



Updating register descriptors (RD) 
and address descriptors (AD)

1. LD R, x 
    (a) Set RD of R to only x 
    (b) Add R to AD of x 
2. ST x, R 
    (a) Add &x to AD of x 
3. OP Rx, Ry, Rz for x = y op z 
    (a) Set RD of Rx to only x 
    (b) Set AD of x to only Rx (&x not in AD of x!) 
    (c) Remove Rx from the AD of any variable other than x 
4. "When we process a copy statement x = y, after 
generating the load for y into register Ry, if needed, and 
after managing descriptors as for all load statement (per 
rule 1):" [p. 545] 
    (a) Add x to the RD of Ry 
    (b) Set AD of x to only Ry



Algorithm 8.7 [p. 528] 
Determining the liveness and next-use information for each 
statement in a basic block. 

INPUT: A basic block B of three address instructions.  Assume 
the symbol table initially shows all non-temporary variables 
in B as being live on exit. 

OUTPUT: At each statement i: x = y + z in B, we attach to i the 
liveness and next-use information for x, y, and z. 

METHOD: We start at the last statement in B and scan 
backwards to the beginning of B.  At each statement i: x = y + 
z in B do the following: 

1) attach to statement i the information currently 
found in the symbol table regarding the next-use and 
liveness of x, y, and Z. 
2) In the symbol table, set x to "not live" and "no next 
use". 
3) In the symbol table, set y and z to "live" and the 
next uses of y and z to instruction i.

Not this instruction specifically, but instructions of the form 
x = y op z, x = op y, or x = y.



Exam format

Expect about 4 short essay questions 
(choose from about 6).  We will use 
BlueBooks. 

You will have 3 hours to write the 
exam. 

I would expect you to take about 30 
minutes per question, leaving about 
an hour to check over your work.



Possible Exam Questions

Anything from homeworks,  

. . . and . . .



Type checking 
(Semantic processing)

Explain how type errors are 
detected.  Discuss how type 
information is gathered, stored and 
checked.  Pick a concrete syntactic 
construct that can contain a type 
error, and explain how type 
checking detects the error.



Intermediate Code Generation

Explain how short-circuit Boolean 
expressions are translated into 
intermediate code.  Discuss how 
jump targets can be determined.  
Illustrate by showing how a concrete 
Boolean expression involving at 
least two Boolean operators is 
translated into intermediate code.



Register Allocation and Assignment

Describe the getReg(I) algorithm, 
answering the questions of what 
data structures it uses, when and 
how these structures are updated.  
What is meant by "spill", when does 
it occur, and why is it needed?  
Demonstrate with a concrete 
example.



Symbol Table Usage

Describe the structure and use of a 
symbol table.  Explain which phases 
of the compiler use the table, 
including what data is written to or 
read from the table during each 
phase.  Give a concrete code 
example and the corresponding ST.



Invocation Records

Describe a typical layout for an 
invocation record, detailing what 
information is stored in the record.  
Explain how variable length 
parameters and variable length local 
data can be accommodated.  Discuss 
the location and use of the stack 
and top pointers.  Give concrete 
example.



Function Calls

Explain how a function call takes 
place.  Include in your discussion 
mention of the roles of the caller and 
callee in setting up the invocation 
record, and how machine state is 
remembered at the call and restored 
at return.  Explain how recursive calls 
are handled (do NOT discuss tail-call 
optimization).  Give concrete example.



Optimizations

Pick an optimization and explain 
the benefit(s) of having the compiler 
apply it to code, and sketch how it 
works for a concrete example. 
Ex: 

- tail-call optimization 
- code motion 
- dead code elimination



Final exam questions? 

Project questions?
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