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Microprocessors

Machine Assembly

e Assembly language
A program written in assembly language consists of a series

of mnemonic processor instructions and meta-statements (known variously as
declarative operations, directives, pseudo-instructions, pseudo-operations and
pseudo-ops), comments and data. Assembly language instructions usually consist
of an opcode mnemonic followed by an operand, which might be a list of data,
arguments or parameters. Some instructions may be "implied," which means the
data upon which the instruction operates is implicitly defined by the instruction
itself—such an instruction does not take an operand. The resulting statement is
translated by an assembler into machine language instructions that can be loaded
into memory and executed.
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Assembly language examples for these follow.
MOV AL, 1h : Load AL with immediate value 1

MOV CL, 2h : Load CL with immediate value 2
MOV DL, 3h  Load DL with immediate value 3
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The syntax of MOV can also be more complex as the following examples show.

MOV EAX, [EBX] ; Move the 4 bytes in memory at the address contained in
EBX into EAX

MOV [ESI+EAX], CL ; Move the contents of CL into the byte at address
ESI+EAX

MOV DS, DX ; Move the contents of DX into segment register DS

e Language design
Basic elements

There is a large degree of diversity in the way the authors of assemblers categorize
statements and in the nomenclature that they use. In particular, some describe
anything other than a machine mnemonic or extended mnemonic as a pseudo-

operation (pseudo-op).

A typical assembly language consists of 3 types of instruction statements that are

used to define program operations:

. Opcode mnemonics
. Data definitions

. Assembly directives
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Assembly directives

Assembly directives, also called pseudo-opcodes, pseudo-operations or pseudo-
ops, are commands given to an assembler "directing it to perform operations other
than assembling instructions”. Directives affect how the assembler operates and
"may affect the object code, the symbol table, the listing file, and the values of
internal assembler parameters”. Sometimes the term pseudo-opcode is reserved for

directives that generate object code, such as those that generate data.
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o Assembler directives are the commands to the assembler that direct the

assembly process.

e They indicate how an operand is treated by the assembler and how assembler
handles the program.

e They also direct the assembler how program and data should arrange in the
memory.

e Assembly language are composed of two type of statements:

(i) The instructions which are translated to machine codes by assembler.
(if) The directives that direct the assembler during assembly process, for which no
machine code is generated.
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e Opcode mnemonics and extended mnemonics

Instructions (statements) in assembly language are generally very simple, unlike
those in high-level languages. Generally, a mnemonic is a symbolic name for a
single executable machine language instruction (an opcode), and there is at least
one opcode mnemonic defined for each machine language instruction. Each
instruction  typically consists of an operation or opcode plus zero or
more operands.
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