Readability

· Overall Simplicity

· Small no. of constructs makes language easier to learn

· Feature multiplicity (many ways to do the same thing)

· Operator overloading (operator has more than one meaning)

· Orthogonality

· A small set of primitive constructs can be combined to build legal control and data structures

· Control Statements

· No GOTO statements that break top-down approach of code execution

· Data types and structures

· The ability to define data types and data structures

· Syntax Considerations

· Identifier Forms (do not restrict identifiers to short lengths)

· Special Words 

· Form and meaning (Designing statements so that their appearance makes it obvious of their meaning)

· Appearance of special words/commands suggest their function
Writability

· Simplicity and Orthogonality

· No misuse and accidental use of features

· Too much Orthogonality can lead to errors going undetected as they are legal

· Support for abstraction

· Ability to define and use complicated data structures and allow details to be ignored

· Process abstraction is the use of a sub program

· Data abstraction is the use of a container or object

· Expressivity

· The inclusion of control structures and operators

· Allow a greater deal of computation

Reliability

· Type Checking

· Testing for type errors in the code (done by compiler)

· Compile time checking is more feasible as it is less expensive to fix bugs later

· Exception handling

· Ability to intercept run-time errors, take corrective measures or die gracefully

· Aliasing

· Having 2 or more referencing methods

· Used to overcome deficiencies of programming language
· Readability and Writability

Cost

· Training of programmers to use the language

· Costs of writing the program in the language

· Costs of compiling the program

· Costs of executing the programs written in a language influenced by language’s design

· Use of optimization in low level code or machine code by compilers(faster code execution, slower compile time)

· Costs of a language (.NET vs Java)

· Cost of poor reliability (failure on critical and non critical systems)

· Cost of maintence

· Portability , Generality(applicable to a wide range of apps), Well-Definedness(completeness and precision of documentation)

Early Computers

· Need compact code due to small RAM

· Need efficient code as very slow

· Code in binary

· No floating point

· Scaling and array indexing coded in subroutines but result in loss of speed

· Subroutines produce a virtual machine(high level) that allow scaling and array indexing

Pseudo Code Interpreters

· Instruction set provided is different from hardware

· Usage of machine language difficult

· Provides a virtual machine with features implemented for underlying machine

· Higher level as provide facilities better suited for applications

Pseudo Code Compilers

· No extra step of interpretation

· Not regular

· Implement virtual facilities at run-time

Pseudo Code

· Secure (cannot overwrite memory locations 0-999 locations)

· 10 bit word plus sign bit

· Regular

Orthogonal Design

· Essential so that language can be easily remembered

Labeling

· Improve pseudo code readability when jumping to parts of code

· Can extend to mnemonic names for instructions and symbols

· Aid in debugging

· Compile faster

