Summer 2003 Lecture 3 06/11/03

Registers

AX=AH| AL
BX=EBH|BL
CX=CH|CL
DX=DH | DL

Aszsembly Language Programming — New Aszsembler Directives

An Intel K86 azsembly lansuape program 1z made up of segments. All code and
data for a program 1s declared within the context of some segment The
programumer declares segments via the segment directrve. The first time that the
segment directnve 13 used, the segment parameters can be specified (aligiment and
combine class). Each subsequent time, they are not necessary, but if given, must
match the oniginal declaration. If a project has mulirple source files, 1t 13 generally

a good wdea to put all of the seoment declarations m a common melude file and
inclnde that file i each source module. This ensures that the segment declarations
agree between modules.
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What the Aszsembler Does

An assembly languare program iz made up of a sequence of statements. Each
statement esther

[ declares data,

O specifies an instruction,

O oris a directive to the assembler.
Dhrectives (or pseudo-ops) grve mstractions to the azzembler, but do not generate

atyy output

The assembler is a translator which comverts the assembly lansuase source code
into a binary object model that contams the data and code specified by the
programmer, and 1z m a form suitable for mput to a linker, which bailds the actiual

executable program.



The assembler performs two essential operations.

O First it translates the humanky readable source text into the
appropriate binary instruchions and data.

O Second. it constructs a symbol table containing addresses and
symbolic constants. The assembler assigns symbolic names to a data
riems and locations in the program. The azsembler then assigns
addresses to these symbolic names, relieving the programmer of the
necessity of assigring addresses, or rememberning the addresses.

Most azzsemblers perform two passes over the source text. The first pass 13 used to
count the sizes of the mstructions and data fems, and assign addresses to all of the
labels i the program. The zecond pass 1s used to actually generate the output

Types of Constants

Decimal: A dectmal number 15 made up of decimal digits (0-9) with
no suffix
Hexadecimal: A hex number 1z made up of hex digits (0-F). The first diext

nmst be mumenc to distinenish it from a symbolic name,
and there 13 an *h’ as a suffix on the end of the number

Binary: A binary number 15 made up of binary digits (0.1) with a
‘b’ suffix at the end.

Character: A character constant 15 an ASCII character code between
two zingle quotes as delimiaters.

String: A string constant iz a sequence of ASCII characters

between two double quotes as delimiters. Sining constants
can only be used in data declaration statements. Only the
characters between quotes are stored (there is no 0 placed
at the end antomatically as in C).



Additional Pzeudo-Ops

OFFSET - get offset portion of pointer
SEG - get segment portion of pointer
BYTE PTR - specify data type is BY TE
WORD PTR - zpecify data type 1z WORD

DWORD PTE. - specify data type 1s DWORD

F'WORD PTR. - specify data type 13 FWOEBD

PUBLIC - specifies that a symbel 13 vistble cutside of the module
EXTEN - specified that a symbeol 15 defined cutzide of the module

DOS and BIOS Function Call Interrupits:

The zoftware mterrupt mechamsm 15 used to make calls to DOS and BIOS services. A
software intermupt 1= like a special lond of subroutine call. The procedure 1= to load some
parameters to certain registers and then perform the appropriate software termupt.
DOS or the BIOS wnll perform the operation and then retum (possibly refuming values in
registers or flags).

Processor Instruction Set

Seven Baszic types of metructions

Data transfer (mcluding stack operations)
it ot

Loops and jumps

subroutine and intermpt

Processor control
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Data Transfer Instructions

MOV Move Data
Greneral forms:
mov  regidata
mov  mem wdata

mov  regreg
MoV g Imem
mov  memreg

MOV Move Selector’Segment
General forms:
mov  3Iegreg
MoV SIeg mem
mov  Ieg.sreg
MoV mem sreg
NOTE: There 13 no move mmmediate mio segment register



