CS213: Chapter 1 (Preliminaries) sy ramas

1- Reasons for Studying Concepts of Programming Languages
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e Increase the ability to express ideas.
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e Improve background for choosing the appropriate language.
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e Increased ability to learn new languages.
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e Better use of languages that are already known.
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e  Opverall advancement of computing.

[ sall Sl il

2- Programming Domains [+« <¥laa]

Domain Description Example Notes
Scientific Applications  Heavy floating-point Fortran Olloc el izmsgill]
[ole Jlxe] math, arrays olae¥l slasiwl sudsne
[0 unll
Business Applications  Reports, records, COBOL olac¥l o Jolatl :2usgill]
[Jlosl Jloxe] decimals/characters WJlsol ddle dBuy & pinall
dasus Ol go Joladl
ot Jho 1Moy
[©1S,uidlg
Artificial Intelligence Symbols & linked lists, LISP, Prolog jeol go Joleil izxmsgill]
[elibuodl 5] pattern matching [25)31 oo Yoy OlalSllg
Systems Programming  Efficiency, hardware C 3elasSy ddo bl zuusgill]
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Web Software [zwl»
gll]

access

Mix of markup, scripting,

and backend languages

HTML, JavaScript, PHP,

Python, Java, C#
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3- Language Evaluation Criteria [4:) aui uul]

3.1 Readability 55!l 4,048

Programs can be read and understood easily.

Overall Simplicity: Limited features, minimal repetition, few overloaded operators
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e Orthogonality: A small set of primitive constructs can be combined in a small number of
ways
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o Data Types: Predefined types, flexible naming
[Aaal 55 45 0 Ol paaie sland dlae Lgdy ya3 o5 by &) 53]
o Syntax Considerations: Clear statements, meaningful keywords
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3.2 Writability 4:sl) 4,148
Programs can be written easily.
e Simplicity & Orthogonality: Few constructs, simple rules, easy to combine features.
e Support for Abstraction: Can define/use complex structures without worrying about
details
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e Expressivity: Convenient ways to specify operations; powerful operators
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3.3 Reliability W=ls slaisy) L8 5 48 6 gal)
o Type checking: Testing for type errors
[ il g 5 of ]
o Exception handling: Intercept run-time errors and take corrective measures
[catch and try dual’ ac i
e Aliasing: Two or more references to the same memory location
[3SIAL a8 sall Gl (45 ey (1 i dpalds ao ]
3.4 Cost Adsil)

e Training: Cost of teaching programmers to use the language
[m\ Jalail 4x10) :‘*“5-"‘““ ‘_As: Crina el %\.UAS]

e Writing Programs: Effort needed to write programs, including suitability for
applications
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Compiling: Cost of compiling programs

Executing: Cost of running programs

Language Implementation: Availability of compilers [J_klx S 3 53]
Reliability: Poor reliability leads to high cost [zebisdl e alaicY) 4L
Maintenance: Cost of fixing programs

3.5 Other Criteria
e Portability: Programs can be moved from one system to another
[AT Slen (B o2 g ali bl Joauli Uiy Slea (A 43343 (o) ali ]
e Generality: Language can run on any system
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e Well-definedness: Language has a reference for learning
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4- Influences on Language Design
Computer Architecture:

Programming languages are designed to match the widespread computer architecture. Most early
and many modern languages are based on the von Neumann architecture.

Program Design Methodologies:
The way software is developed influences language design. Examples:

e Object-oriented development — Java, C++
e Traditional methods — C, Pascal
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5- Language Categories 4l clall) e

Category Description Examples

Imperative | Procedural Variables, assignments, C, Java, Perl, JavaScript, C+
[asl=1] loops, OOP, scripting +

Functional [ds2.d59] Computation by functions LISP, Scheme, ML, F#

applied to parameters

Logic [dsahis] Rule-based programming Prolog
like Al
Markup/Hybrid Markup languages with JSTL, XSLT

programming features

6- Language Design Trade-Offs <laiia

v Reliability vs. Cost of Execution
. More reliability checks — higher execution cost.
. Example: Java checks array bounds, increasing runtime cost.

v' Readability vs. Writability
. More powerful /compact features — harder to read.
. Example: APL allows complex computations in short code but reduces readability.

v' Writability (Flexibility) vs. Reliability
. More flexible features — may be less safe.
. Example: C++ pointers are powerful but can lead to errors if misused.
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7- Implementation Methods & Compilation Terms 145l 4k
Method [ Term How it Works Typical Use [ Key Feature

Compilation Translates the whole Large commercial
program into machine code  applications; fast execution
(includes JIT)

Pure Interpretation Executes the program one Small programs; flexible;
statement at a time easy debugging

Hybrid Implementation Mix of compilation and Small/medium systems;
interpretation balance speed & flexibility

Load Module (Executable Final program combining Ready to execute by the

Image) user and system code computer

Linking and Loading Combines user code + Needed to produce the load
system libraries and loads module
into memory

- Preprocessors

O Definition: A program that processes code before compilation

o Purpose: Expands macros and includes code from other files

o Example: C Preprocessor: #include, #define, etc.

o Key Idea: Prepares the source code so the compiler can translate it into machine code
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8- Programming Environments 43l &l

Environment Description Typical Use [ Key Feature
UNIX Older OS and tool Often used via GUI (CDE, KDE, GNOME)
collection

Microsoft Visual Large, complex visual Build Web and non-Web applications in

Studio.NET environment any .NET language
NetBeans Similar to Visual Build Java applications
Studio.NET
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