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A Brief History of Programming Languages

Machine Languages, Assembly Languages, and High-Level Languages
I.
Machine Languages (The First Generation)

A. The first languages developed

B. Even today, still the only language "understood" by computers!

C. Instructions (aka: "statements") in a machine language use only 0's and 1's 

(Naturally, this makes machine languages difficult for humans, although not for computers)

D. Because the instructions are based upon the architecture of the computer, each model computer has its own, unique machine language 

(This means that machine language programs are not portable among different kinds of computers)

E. Because the operations that a computer can actually do are very limited, and because each machine language instruction specifies exactly one machine-level operation, even very simple programs are quite lengthy.

F. Disadvantages of machine languages (summary)

1. Difficult for humans

2. Programs are not portable

3. Programs are quite lengthy

G. Typical machine language code:

0101 0011 1110 1000

0110 0011 1110 1010

0111 0011 1110 1100

The first part of each instruction specifies the operation to be done, and the second part specifies the memory location, or address, to be used

II.
Assembly Languages (The Second Generation)

A. More "English-like," so somewhat easier for humans to use

B. Names (instead of numbers) are used to specify the operations to be done, and the memory locations involved

C. Typical equivalent assembly language code:

LOAD BASEPAY

ADD OVERPAY

STORE GROSSPAY

D. A translation program -- known as an assembler -- is used to translate each assembly language instruction into the comparable machine language instruction. The operation name (e.g., LOAD) is translated into the numeric code for the operation (e.g., 0101) and the variable name (e.g., BASEPAY) is associated with a particular numeric address in memory (e.g., 0011 1110 1000).

E. Since the assembly language of a given computer is based upon its machine language, each model computer has its own unique assembly language.  So assembly language programs are still not portable.

F. Because each assembly language instruction is translated into exactly one machine language instruction, assembly language programs also tend to be quite lengthy.

III. High-Level Languages (The Third Generation)

A. Examples: FORTRAN, BASIC, COBOL, Pascal, Ada, C, C++, Java (many others)

B. Use English words and familiar symbols to specify operations, so easiest for humans to use

C. May be run on any computer that has a translation program -- a compiler (or, for some languages, an interpreter) -- that translates a program in a particular high-level language into the machine language of a particular computer.

For example, a C++ compiler on a Mac will translate C++ programs into the machine language of the Mac, while a C++ compiler on a PC will translate those same programs into the machine language of the PC.  So high-level language programs are portable!

D. Further, since high-level languages are not based upon a particular machine language, a single high-level instruction may be translated into several machine language instructions.

So high-level language programs tend to be shorter than machine-language and assembly-language programs!

E. Advantages of high-level languages (summary)

1. Easiest to use

2. Programs are portable

3. Programs are shorter

F. Equivalent Java (or C++) code:

grossPay = basePay + overtimePay ;

