Compilers Review




® What is lexical, syntactic, and semantic analysis?

® |exical analysis - recognize tokens of a language by
reading a stream of characters from left to right and
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Why are context-free languages
important for languages!?

® CFGs can be translated into PDAs, and
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What can’t CFGs
capture!

o | ={wcw | wisin (0+1)*} which
corresponds to identifiers being declared
before they are used.
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What is a symbol table!?

A symbol table holds information related to the various
identifiers in a program.

Stores attributes:
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VWhy do we use a
symbol table?

® Symbol information is not context-free and
cannot be determined using simple parsers
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What is a problem that separate
compilation causes for type
checking!?

® |n separate compilation, type information
to be kept until link time to verify
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Describe some limitations that a one-
pass compiler forces upon a language

® Variables and functions must be defined

b I th .
e EA B el S A bt AR S R el s el L e s sy e, SES B SRR S s SR S SRR Tk e S s e S S A R R e
e . Ly e ol 1P e L 18 e e S T A 2 SR ol » R oy 42 4 4 ” e, ok N g b o Poaw 7Y
n Dt L 9 L0 A 8 B f b \ R 2% Y R LA fLas | oy - g » ) S /o S

1 A A & H
MES TRV { § R 4 i g
e » - ALY Ar ' A
R ¥ SN o S ke e M >3 PR AR G " » B o s
TR L BT S w AP, WL L N N e K U4 S I T e ¢ R s s p e, e ¢

AL i e R o, Sl
n . 7 4




What is

“backpatching”

® |n some languages variables are allowed to
be used before they are declared and most

have support for “goto”.

o Such constructs are dlffcult to |mplement
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Outline of a compiler

® | exical analysis
® Syntactic analysis

® Semantic analysis




Lexical analysis

® Source is broken into lexical items.

® identifiers, operation symbols,
punctuation, keywords, comments, etc.




Syntactic analysis




Semantic analysis

® Symbol table is updated - adding type
information

° ImpI|C|t mfromatlon is mserted such as
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Intermediate code
generation

® Some generate this explicit format for an
abstract machine




Optimization




Linking and loading

® Obiject code is collected (from all the
separately compiled units and libraries).

® All external references in modules are
resolved and translated into Iocatlons
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What is the difference between
bottom-up and top-down parsing?

® Bottom-up: one starts with the input and
tries to reduce it the start symbol of the

language




Why avoid left-recursion
for top-down parser?

® |t is possible to get into an infinite loop, in
which the parser continually calls the
recursive procedure because the input

does not change.
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How does a LL parser
recognize languages’

® aLL parser is predictive.

® Assume the input is an instance of the language
and then attempts to predict based on the next
few characters (left to right).
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How about the LR
parser?

® Reads and stacks characters until it recognizes the
right hand side of the production on the top of the

stack.

® Then, reduces the stack by replacing the characters
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What are the relative benefits of
predictive and reductive parsers!

® Predictive parser: easy to write by hand,
resulting tables are generally smaller, but
the grammar must be able to disambiguate
productions using lookahead symbol.
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What is a shift-reduce
conflict?

® Occurs in a LR parser when at a particular
t decide
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Why are AST’s used?

® Allow for some independence between the
front and back ends of the compiler.
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What'’s the difference between
a |-value and r-value?

® An Ivalue is a part of an expression that
represents a location.

® A rvalue

k‘ e
-

. . th t . I d
P Eaaci R ok Wi LS G R SRR S b i e R L
& “»,_"_' n » e A A

It ratio o ¢ 5 ALt
f » LS N T P i D T el g &
Lat MR L o PR TR A L S Readla £
~ i . ~ e K B AR, v ) = I AT, 4 L, Ny o
Ee B v_~..‘\,~,’ e .',j""-,o e “:,s,g_ oy % "‘ ¥ y > )-:._,_‘:“ :"J‘ "..-, ;4.,:. (\ ',- . ::""A‘ -( ". .,_ "4_,'»_-,‘;(.__ * TR (s .'.:".., < ':"',»., ‘p.__: R {_'-‘:g e .7_3'!'!"_:'.‘»\-".‘-{,“' &.;:Q:; SO ;.-}4._. RS iy i

L ik 5




5> compiler optimizations that
save time

® Common subexpression removal

® | oop invariant code motion




5 optimizations for
space

® |nduction variable elimination

® Constant propagation




What is dataflow
analysis?

® Static analysis of the possible use of
variables by a program when it executes.

o Y PR, P




What machines are required for
lexical and syntactic analysis!?
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