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CH1:   Preliminaries
Language evaluation criteria

Be able to evaluate your new language, your "old" language and one language you know well   in terms of at least 5 characteristics of readability. Define what you mean by the characteristic, and then indicate how well your language measures up.

Language categories, paradigms (nb --Haskell not procedural but functional)

Become familiar with declarative and imperative paradigms, and be able to classify most popular languages according to the applicable paradigm.  Give an example of a language that is an exemplar of the imperative paradigm, functional paradigm, logic paradigm, object-oriented paradigm Cite reasons for studying comparative programming languages. 

Implementation methods from bare machine outward to virtual compilers

Programming environments (IDEs)

Reasons to study languages
Von Neumann Architecture

Be able to describe what is meant by a vonNeumann architecture, and tell how it influences language design. Give at least two languages that use that concept as a basis and indicate what general paradigm of languages they are in.

CH2:
Evolution
Language descendants

Trace the ancestry of currently used languages. Recognize the features contributed to current languages by older languages and become familiar with the developers of significant languages and paradigms.

Major language attributions:  COBOL, FORTRAN, JAVA, C, C++, C#,Pascal, Ada,perl, Smalltalk

Be able to identify: Backus, Naur, Hopper, Wirth, Zuse, Atanasoff, Kemeny, Dijkstra, Hoare, Ichabiah, Stroustrop, Goldberg, Ritchie, and Gosling with the contribution each has made to a language.

Influences  (see descendants)
CH3:
Describing Syntax and semantics
Read and write BNF and EBNF

Precedence; operation order  

Produce BNF grammars for expressions showing associativity and precedence, drawing of parse trees given grammars.  Be able to apply this technique to a variety of language constructs
(more detail)

· Draw a parse tree for an expression, given its BNF grammar.

·  Draw a leftmost or rightmost derivation from that tree.

· Write and recognize a BNF grammar for expressions with stated operator precedence.

· Write and recognize a BNF grammar for expressions with stated operator associativity--either left or right recursive

· What are the three primary methods of semantic description? Define each.

· What is the purpose of an attribute grammar? Why are they seldom used to describe real languages?

· Given a series of statements, and its post condition, find its weakest precondition.
Compute weakest precondition
Be able to find the weakest precondition for assignment statements, logical pretest loops through use of loop invariant. 

Semantics—operational, axiomatic and denotational 

Define tools for describing semantics: operational, axiomatic and denotational

Ch4:
Lexical and Syntax Analysis 
Parsing – bottom up, top down

· Describe role of syntax analyzers.  Distinguish recursive descent parsers (LL) from shift reduce parsers(LR).

· Why is left recursion a problem in LL parsers (how can you solve it?) and what is the pairwise disjointness test?

· Given a sentential form tell whether it passes the pairwise disjointness test.

· Using a right sentiential form, draw the parse tree, find the handle.

· Describe the use of the handle in LR parsers.

· Given a parse table, a grammar and a statement, trace the input and the stack.
Ch5:
Names, Bindings, Type Checking and scopes

Purpose for declarations

Binding times

Terms:  elaboration, initialization, referencing environments; static scoping; aliases; dynamic scoping; lifetime

Be able to:

· articulate at least 2 design issues surrounding names (identifiers) 

· characterize variables by six attributes 

· discuss the positive and negative aspects of aliasing 

· articulate different binding times with program actions 

· distinguish static and dynamic binding and cite language exemplars, advantages and disadvantages 

· categorize scalar variable by their lifetimes 

· distinguish among static, stack-dynamic, explicit heap-dynamic and implicit heap-dynamic variables 

· give examples of strong typing and counter examples and discuss the merits of each 

· show that you understand static and dynamic scoping by identifying the visibility of variables in sample programs 

· define initialization and give examples 

· discuss named constants 

· discuss fundamental semantic issues of variables, and binding times : static variables, stack-dynamic variables, explicit heap-dynamic variables, implicit heap-dynamic variables

CH6:
Data Types


Primitives

Character strings

User defined ordinals

Arrays  Accessing row major; column major
Records

Unions  variant records;  how are C unions and Ada variant record different?—

Pointer and reference types -- fundamental operations

Be able to:

· discuss and produce examples of coercion, declarations, elaboration 

· discuss pointer issues: pointer variables issues, allocation, deallocation, dangling pointers, dangling references,  tombstones, garbage collection 

· identify characteristics and implementation issues surrounding user-defined types, sets, arrays, records, etc.,  array component selection mechanisms, variant (discriminant and non-discriminant) records

CH7 Expression and Assignment Statements

Arithmetic expressions precedence
Overloaded operators

Type conversions – coercion; narrowing; widening; mixed-mode; implicit; explicit; short circuit; conditional targets; compound assignment

Be able to define and apply precedence, evaluation order, side effects, associativity, complex assignment statements (multiple target, multiple targets, conditional targets), short circuit evaluation, operator overloading
CH8
Statement Level Control

Selection Statements

Multiple Selection

Iterative Statements

Loops – counter control; stepsize; 

Unconditional branching

Guarded commands – asserts

Nesting

Be able to discuss 

control mechanisms for selection and repetition (including implementation  issues) 

discuss main ideas of Dijkstra's  "GOTO Considered Harmful" from CACM 

CH9
Subprograms

Header

Definition

Call

Prototype

Co-routine

Formal parameter vs. actual

Procedure vs. function

Local variables

Semantic in; out; in out

Call by value; name; reference; value result

Type checking of parameters

Functional side effects

CH10 Implementing Subprograms


Activation records; activation record instance; multiple activation records
Be able to discuss and apply the notion of activation records, techniques for implementation and control threads. 

Stack dynamic

Dynamic link

Run-time stack

Static chain; static depth; deep access; shallow access

Chapter 11 
Process abstraction vs. data abstraction

ADT 2 conditions

Parameterized ADTs

Encapsulation constructs

Generics

Compare Ada to C_++ and Java
Chapter 12 OOP


Characteristics;  differences Java C++ 
Virtual methods; abstract methods

Polymorphism; inheritance

Message passing

Ch13 Concurrency


Follow execution in threads of Java

Monitor

Semaphore

Subprogram level-concurrency

Deadlock

Ch14 Exception handling


Ada vs. C++ vs. Java

Pragma

Handlers

Order of execution issues

Ch15 Functional


Lisp and Scheme:  car cdr; cons  cond read simple programs; lambda

LISP -- use car, cdr, cons,  null, nil atom, eq, defun, setq  to predict output from functions.

Fundamentals of FPL

Prefix evaluation

Similarities Haskell vs. Lisp and Scheme

Ch16 Logic Language Prolog


Basic elements of prolog

All topics—Be aware of how your three languages measure up on each topic.  Some languages are not involved at all – e.g., Java is not a functional language!  
Read Professional Assessment exam and be able to answer most questions
