Program Optimization Problem: Summary
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Example Compiler 2: Mapping Data

Attribute-to-Table Mapping

SINGLE-VALUED MULTI-VALUED

PRIMITIVE-TYPED column in class table | collection table
REFERENCE-TYPED association table

Example Transformation

class A { class B {
attributes attributes

s: string is: set (int)
bs: set (B . as A . bs }




Example Compiler 2: Data Model
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Example Compiler 2: Source Program

Account a800L1m t Traveller | registered reglist

class Account { class Traveller {
attributes attributes
owner: Traveller . account name: string
balance: int reglist: set (Hotel . registered) [*]

class Hotel {
attributes
name: string
registered: set (Traveller . reglist) [*]
methods
register {
t? : extent (Traveller)
& t? /: registered
==>
registered := registered \/ {t?}
|| t?.reglist := t?.reglist \/ {this}




Example Compiler 2: Target Program

account

Account 0 1

Traveller
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reglist

CREATE TABLE ‘Account ‘(
‘oid' INTEGER AUTO_INCREMENT, ‘balance‘' INTEGER,

PRIMARY KEY
CREATE TABLE

PRIMARY KEY
CREATE TABLE

PRIMARY KEY
CREATE TABLE

PRIMARY KEY

‘oid' INTEGER AUTO_INCREMENT,

‘oid' INTEGER AUTO_INCREMENT,

(toid"));
‘Traveller ‘(

‘oid' INTEGER AUTO_INCREMENT, ‘name‘' CHAR(30),
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Hotel‘(
‘oid' INTEGER AUTO_INCREMENT, ‘name‘' CHAR(30),

(‘oid"));
‘Account_owner_Traveller_account " (
‘owner ' INTEGER,

(toid"));

‘Traveller_reglist_Hotel_ registered®

(toid"));

‘reglist‘ INTEGER,

Table Schemas

‘account ' INTEGER,

(

‘registered®

INTEGER,

Account Traveller Hotel Account_owner_Traveller_account| |Hotel_registered_Traveller_reglist
oid | balance ||oid | name || oid | name || »id owner account oid registered | reglist
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mark
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Stored Procedures
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Example Compiler 2: Path Transformation
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Program Translation Problem: Summary

class Traveller {
attributes
name: string
reglist: set (Hotel .

class Account {
attributes
owner: Traveller .
balance: int

account
registered) [*]

class Hotel {
attributes
name: string
registered: set (Traveller . reglist) [*]
methods
register {
t? : extent (Traveller
& t? /: registered
==>
registered := registered \/ {t?}
| t?.reglist := t?.reglist \/ {this}
}
}

parsed

Abstract Syntax Tree of
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CREATE TABLE ‘Account®(
‘oid" INTEGER AUTO_INC
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Traveller‘(
‘oid" INTEGER AUTO_INCREMENT, ‘name‘' CHAR(30),
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Hotel'(

‘oid' INTEGER AUTO_INCREMENT, ‘name‘ CHAR(30),
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Account_owner_Traveller_account*(
‘oid' INTEGER AUTO_INC , ‘owner' I
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Traveller_reglist_Hotel_registered"(
‘oid" INTEGER AUTO_INCREMENT, ‘reglist‘' INTEGER,
PRIMARY KEY (‘oid‘));

, ‘balance® I "

‘account ' INTEGER,

‘registered‘ INTEGER,

pretty-printed

Abstract Syntax Tree of

Source Object-Oriented Program

transformed

Target Relational DB Queries




Past Compiler Project: Program Verification
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Past Compiler Project: Measuring Quality of Testing
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Scanner in Context

Semantic Analysis

Source Program pretty printed

Target Program

(seq. of characters)




Scanner: Formulation & Implementation

Kleene’s Construction

Code for

a scanner
RE DFA Minimization DFA

Thompson’s Subset
Construction Construction




Formulating Strings

Set of Strings of Length Kk

Set of Nonempty Strings

Set of Strings of All Possible Lengths




Regular Language Operations L = {ab, bc, ca}
M = {ba, cb}
1. Union
LuM =
2. Concatenation
LM =

3. Kleene Closure (or Kleene Star)

1

Cardinalities?




Constructions of REs

Recursive Case: Given that E and F are regular expressions:
o The union E + F is a regular expression.

L(E+F)=

o The concatenation EF is a regular expression.

L( EF) =
o Kleene closure of E is a regular expression. .
d g Base Case:
LCE™) = o Constants ¢ and @ are regular expressions.
o A i i i L( € ) =
parenthesized E is a regular expression. (o) -
L((E))=

o An input symbol a € ¥ is a regular expression.

L(a)-=



RE Construction: Exercise

Given a language L,
derive the following languages constructed from REs:

1.2 + L 2. oL 3./0%* 4. o*L



RE Specification: Exercise

Write a regular expression for the following language

{w]|w has alternating 0’s and 1’s}



RE: Operator Precedence

- Are RE, and RE, equivalent?
10* vs. (10)* - A string in L(RE,) but not in L(RE))?
- A string in L(RE,) but not in L(RE)?

01*% + 1 vs. O(1* + 1)

0+ 1% vs. (0 + 1)*



DFA: Exercise

Draw the transition diagram of a DFA which accepts/recognizes
the following language:

{w | w# €aw has equal # of alternating 0’s and 1’s }



Past Compiler Project: Program Verification
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Past Compiler Project: Measuring Quality of Testing

input
semantic domain

Syntax of
Programming
Language

Input
Program

input

Syntax of
Testing
Language

passed to

output
semantic domain

Syntax of
HTML
Language

Your
Compiler

¥

conforms to

Output/Target
HTML

passed to

\/

File(s)

Visual Summary of
Code Coverage



