Lecture 12 - Oct. 25
Syntactic Analysis

Derivations vs. Parse Trees
Ambiguity, Dangling else



Announcements

- Project teammate: Jovan

- Programming Test
+ 2:00pm to 3:20pm on Saturday, October 29
+ Venue: LAS1006 (the large lab)

- Exam confirmed by the registrar office:
+ 2pm to 5pm, Saturday, December 10
+ Last Class: Tuesday, December 6
+ Review session?

- Updated Calendar

- Quiz 3

- Project Specification




Project: Roadmap
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Project: Example

Example. Say you have two input files (one for program and one for tests): L

/* Input Program */
integer absolute_value_of(integer i)
do

if(i >= 0) then /* Input Tests */

return i. test_1:
else absolute_value of(23)
return -i.
end A / I
end S 1, Wyffw g,n“j a"p

Then the produced output file index.html may be, assuming that your compiler only supports the statem-

net/line coverage:
7
<!-- Output HTML file --> £;§/
Result of statement coverage M !7f

test_1 (5/8 lines covered): -

oxlrl
v/ integer absolute_value_of(integer i) ( 2
v do

heﬂ P g/sP >
v if(i >= 0) then
/ v e return i. _ flb/ ‘f Whﬂe @

return -i.

ent 5
v end /[ h)ﬂm.ﬂd'e/

Overall Coverage: 62.5% l [
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Context-Free Grammar (CFG): Leftmost Derivation

Parse Tree: a + a * a IMD: a +.a* a
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Context-Free Grammar (CFG): Rightmost Derivation
Parse Tree: a + a * a RMD:a+a*a ( E'xg/[i?e)

i

N\
G B
l
Tort T ¥ Fictoy
l

Expr + Term Order of evaluation?

Term
Term « Factor A parse tree may correspond to:

Factor

+ multiple derivations
(Expr)

+ a unique RMD




Context-Free Grammar (CFG): Leftmost Derivation

Parse Tree: (a + a) *a | LMD: (a + a) * a

Expr

| Expr = Term
Term = Term x Factor
Term/ 1 \Factor = Factor ~ Factor
I 1 = ( Expr ) = Factor
/Fa°|“< a = ( Expr + Term ) « Factor
(" Expr ) = ( Term + Term ) x Factor
VLN = ( Factor + Term ) x Factor
Expr + Term
| | = (a+ Term ) x Factor
Telrm FaTtor = ( a + Factor ) = Factor
Factor a = (a+a) x Factor
| = (a+a)  a
Expr - Expr + Term Order of evaluation?
| Term
Term - Term «x Factor A parse tree may correspond to:
| Factor + multiple derivations
Factor — (Expr) =

- + a unique LMD



Context-Free Grammar (CFG): Rightmost Derivation
Parse Tree: (a + a) *a | RMD: (a + a) * a

Expr

| Expr = Term
Term = Term = Factor
Term/ l \Factor = TJerm x a
l | = Factor » a
Factor a
SN = ( Expr ) « a
(" Expr ) = ( Expr + Term ) * a
Expr/ N = ( Expr + Factor ) » a
! | = ( Expr + a) * a
Telrm Fa<l:tor = ( Term + a ) * a
Factor a = ( Factor + a ) = a
| = (a+a) * a
—~ Expr + Term Order of evaluation?
| Term
—~ Term = Factor A parse tree may correspond to:
| Factor + multiple derivations
Factor — (Expr) T
|

o + a unique RMD
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Context-Free Grammar (CFG): Exercise (1)

Is the following CFG _ambiguous?

Expr — Expr + Expr| Expr = Expr| ( Expr ) |a



Context-Free Grammar (CFG): Exercise (2.1.1)
Is the following CFG ambiguous?

Statement if Expr then Statement
if Expr then Statement else Statement

Assignment

Example: A Possible Semantic Interpretation?
if Exprl then if Expr2 then Assignmentl else Assignment2

Statement

Expr then Statement else Statement

/M l

if Expr, then Statement  Assignment,

|

Assignment,




Context-Free Grammar (CFG): Exercise (2.1.2)
Is the following CFG ambiguous?

Statement — if Expr then Statement
| if Expr then Statement else Statement

| Assignment

Example: A Possible Semantic Interpretation?
if Exprl then if Expr2 then Assignmentl else Assignment2

Statement

P

Expr4 then Statement

if Expr, then Statement else Statement

| |

Assignment, Assignment;




Context-Free Grammar (CFG): Exercise (2.2)
Is the following CFG ambiguous?

Statement if Expr then Statement

if Expr then WithElse else Statement

WithElse

if Expr then WithElse else WithElse

|
| Assignment
| Assignment

Example: How many possible semantic interpretations?
if Exprl then if Expr2 then Assignmentl else Assignment2

Can a derivation starting with work?
Can a derivation starting with WithElse work?



Motivation Problem: Recursive Systems
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First Design Attempt

equipment
4 4 r N\
4 <abstract> Equipment List<Equipment> children
) abstract double price()
. Equipment e
Client =B .
add(Equipment e)
ensure children[children.size()] == e
w
\ J
V /\

<abstract>

Chassis ch ’ CompositeEquipment

VideoCard crd;
DiskDrive d;

gh.add(crd);
ch.add(d); %

______________________________________________________

i)
Sl ad o) 4(AYYorf'PA b dobsdt ol vesl saucp

-
L S S U U]



Second Design Attempt

equipment

____________________________________________________

:’ ( <abstract> Equipment 1
. Equipmente | . ) .
@ ; .[ abstract double price() e ipment> cchzldren
" VideoCard ( <abstract> Compos1teEqu1pment W
C h assis ¢ h i add(Equipment e)
<r [ VideoCard ‘C rd : { ensure children[children.size()] == e
DiskDrive d; ! -
ch.add(crd); 5

\_gg.add(d))( \
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equipment

<abstract> Equipasones

abstract double price()

r <abstract> CompositcEquipaaent 1

:
:

:

:

H

H

H

.

.

H

H

: ] ]

H

!

: M add(Equipment ¢)
1 e7||re children[children.size()] == e
!

.

.

.

.

.

H

.

.

'

]

.

equipment

<abstract> Equipment
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