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1 Introduction

For this assignment, you will implement the semantics for a small imperative language, named WHILE.

e = Ezxpressions
x variables/addresses
v values
Ti=e assignment
e;e sequential expressions
eope binary operations
if e then e else e conditional expressions
while (e) e while expressions
e boolop e boolean binary operations
not e negation
v = Values
i integer values
b boolean values
op = + = x|/ > >=] <] <= Binary operators
boolop ::= and | or Boolean binary operators

Figure 1: The WHILE language

The language for WHILE is given in Figure 1. Unlike the Bool* language we discussed previously, WHILE
supports mutable references. The state of these references is maintained in a store, a mapping of references
to values. (“Store” can be thought of as a synonym for heap.) Once we have mutable references, other
language constructs become more useful, such as sequencing operations (es;ez).




2 Semantics

Runtime Syntax:

Evaluation Rules:

o € Store =

[B-VALUE]
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[B-ASSIGN]
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[B-IFTRUE]
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[B-WHILETRUE]
[B-WHILEFALSE]

[B-NorT]

[B-BooLOP]
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v = apply(op, v1,v2)
ey op ea, o v,0”

e1,o0 | true, o’
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if e; then ey else e3,0 | v,0”

e1,o | false, o’
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if e; then ey else e3,0 || v,0”

e1, o | true, o’
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while (e1) eg,0 | v,0”

e1,o0 | false,o’

while (e1) eq,0 | false, o’
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not e, o | —b, o’
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b = apply(boolop, by, bz)

e1 boolop ez, 0 | b, o”

Figure 2: Big-step semantics for WHILE
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