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	CO1
	Understand the fundamental concepts of Compiler Design.
	L2

	CO2
	Apply top-down parsing techniques to generate the parse trees.
	L3

	CO3
	Apply bottom up parsing techniques to generate parse tree for the given grammar.
	L3

	CO4
	Apply various code optimization techniques for intermediate code forms and Code Generation.
	L3
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 (WB/PPT)
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(for each unit)
	Review/

Remarks

(By HOD)

	
	Introduction –Course Objectives & Outcomes
	
	1
	1
	PPT
	
	

	I
	Lexical Analysis: Language Processors
	Explains how different language processors (assembler, compiler, interpreter) translate and execute programs.
	1
	2
	WB/PPT
	
	

	I
	Structure of a Compiler, Lexical Analysis
	Describes all phases of a compiler and identifies the role of lexical analysis in compilation.
	1
	3
	WB/PPT
	
	

	I
	The Role of the Lexical Analyzer, 
	Demonstrates the conversion of input characters into tokens and communication with the parser. 
	1
	4
	WB/PPT
	
	

	I
	Input Buffering, Specification of Tokens
	Applies buffering techniques to improve the performance of lexical scanning. Defines tokens using appropriate patterns and regular expressions.
	1
	5
	WB/PPT
	
	

	I
	Recognition of Tokens
	Implements token recognition logic for identifiers, keywords, operators, and literals. 
	1
	6
	WB/PPT 


	
	

	I
	Lexical Analyzer Generator-LEX
	Constructs a working lexical analyzer using LEX and regular expression rules.
	1
	7
	WB/PPT
	
	

	I
	Design of a Lexical Analyzer Generator
	Designs the architecture of an automated lexical analyzer generator using FA-based techniques.
	1
	8
	WB/PPT
	
	

	I
	Syntax Analysis: The Role of the Parser, Context-Free Grammars
	Explains how a parser generates syntax structures from a sequence of tokens. Uses CFGs to define the syntax of programming language constructs.
	1
	9
	WB/PPT
	
	

	I
	Derivations, Parse Trees, Ambiguity
	Applies leftmost and rightmost derivations to generate sentences of a grammar. Constructs parse trees to represent the hierarchical syntactic structure of input strings. Identifies ambiguous grammars and explains their effect on parsing efficiency and correctness.
	1
	10
	WB/PPT
	
	

	I
	Left Recursion, Left Factoring
	Eliminates left recursion to support predictive parsing. Performs left factoring on grammars to remove common prefixes and enable LL parsing.
	1
	11
	WB/PPT
	
	

	II
	Top Down Parsing: Pre Processing Steps of Top Down Parsing, Backtracking
	Identifies and applies grammar preprocessing techniques required for top-down parsing. Explains the problem of backtracking in parsing and methods to avoid it.
	1
	12
	WB/PPT
	
	

	II
	Recursive Descent Parsing, LL (1) Grammars
	Constructs recursive descent parsers using a set of mutually recursive procedures. Determines whether a grammar satisfies LL(1) conditions using FIRST and FOLLOW sets.
	1
	13
	WB/PPT
	
	

	II
	Non-recursive Predictive Parsing
	Designs predictive parsing tables for top-down parsing without recursion. 
	1
	14
	WB/PPT
	
	

	II
	Bottom Up Parsing: Introduction, Difference between LR and LL Parsers
	Explains the concept of bottom-up parsing and the idea of reducing input to the start symbol. Differentiates LR (bottom-up) and LL (top-down) parsing approaches in terms of power and implementation.
	1
	15
	WB/PPT
	
	

	II
	Types of LR Parsers, Shift Reduce Parsing
	Identifies SLR, CLR, and LALR as variations of LR parsers and their relative strengths. Demonstrates how parsing decisions are made using shift and reduce actions on a parsing stack.
	1
	16
	WB/PPT
	
	

	II
	SLR Parsers, Construction of SLR Parsing Tables
	Constructs SLR parsing tables using LR(0) items and FOLLOW sets. Builds complete ACTION and GOTO tables for an SLR parser based on item sets.
	1
	17
	WB/PPT
	
	

	II
	More Powerful LR Parses, Construction of CLR (1) 
	Explains the need for CLR and LALR parsers when SLR parsing is insufficient. Constructs LR(1) canonical item sets using lookahead and generates CLR parsing tables.
	2
	19
	WB/PPT 
	
	

	II
	LALR Parsing Tables
	Combines LR(1) item sets with identical cores to produce LALR parsing tables efficiently.
	1
	20
	WB/PPT
	
	

	II
	Construction of SLR Parsing Tables
	Builds complete ACTION and GOTO tables for an SLR parser based on item sets.
	1
	21
	WB/PPT
	
	

	II
	Construction of CLR Parsing Tables
	Builds complete ACTION and GOTO tables for an CLR parser based on item sets.
	2
	23
	WB/PPT
	
	

	III
	Syntax Directed Translation: Syntax-Directed Definitions
	Defines and applies syntax-directed definitions to associate semantic rules with grammar symbols. 
	1
	24
	WB/PPT
	
	

	III
	Evaluation Orders for SDD’s
	Determines valid evaluation orders for semantic rules based on dependency graphs.
	1
	25
	WB/PPT
	
	

	III
	Examples
	Determines valid evaluation orders for semantic rules based on dependency graphs.
	1
	26
	WB/PPT
	
	

	III
	Intermediate Code Generation: Variants of Syntax Trees,   Three Address Code
	Represents program structure using different forms of syntax trees for semantic processing. Generates three-address intermediate representation using temporaries and operator-based expressions.
	2
	28
	WB/PPT
	
	

	III
	Types and Declarations, Translation of Expressions
	Processes type expressions and declarations to establish symbol table entries and type information. Translates arithmetic and boolean expressions into intermediate code using semantic rules.
	1
	29
	WB/PPT
	
	

	III
	Type Checking
	Performs type compatibility checks using type inference and coercion rules. 
	1
	30
	WB/PPT
	
	

	III
	Control Flow
	Generates intermediate code structures for control flow statements such as if-else and loops.
	1
	31
	WB/PPT
	
	

	IV
	Code Optimization: The Principle Sources of Optimization
	Identifies major sources of code inefficiency and explains how optimization improves program performance.
	1
	32
	WB/PPT
	
	

	IV
	Basic Blocks, Optimization of Basic Blocks
	Divides intermediate code into basic blocks for efficient analysis and optimization. Applies algebraic simplification and common subexpression elimination to optimize basic blocks.
	1
	33
	WB/PPT
	
	

	IV
	Flow Graphs
	Constructs control flow graphs to analyze relationships between basic blocks during optimization.
	1
	34
	WB/PPT
	
	

	IV
	Loop Optimization, Data-Flow Analysis
	Applies loop-related optimizations such as loop invariant code motion and strength reduction. Performs data-flow analysis to derive information required for global optimizations.
	1
	35
	Flip Class
	
	

	IV
	Peephole Optimization
	Refines short instruction sequences locally to eliminate redundancy and improve efficiency.
	1
	36
	WB/PPT
	
	

	V
	Run Time Environments: Storage Organization
	Explains how program data is organized in memory during execution, including static, stack, and heap storage.
	1
	37
	WB/PPT
	
	

	V
	Run Time Storage Allocation 
	Differentiates between static, stack-based, and heap-based storage allocation strategies for program variables.
	1
	38
	WB/PPT
	
	

	V
	Activation Records
	Describes the structure and role of activation records in maintaining execution state during procedure calls.
	1
	39
	WB/PPT
	
	

	V
	Examples
	Describes the structure and role of activation records in maintaining execution state during procedure calls.
	1
	40
	WB/PPT
	
	

	V
	Revision
	1
	41
	WB/PPT
	
	

	V
	Code Generation
	Identifies major challenges in code generation such as instruction selection, register use, and target machine constraints.
	1
	42
	WB/PPT
	
	

	V
	Issues in the Design of a Code Generator
	Identifies major challenges in code generation such as instruction selection, register use, and target machine constraints.
	1
	43
	WB/PPT
	
	

	V
	Code Generation Algorithm
	Applies a systematic algorithm to translate intermediate representation into efficient target machine code.
	1
	44
	WB/PPT
	
	

	   V
	Register Allocation and Assignment
	Allocates and assigns registers to minimize memory usage and improve execution efficiency.
	1
	45
	WB/PPT
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