Understanding the Math-Coprocessor

Math-coprocessor is an opllonal
feature added to IBM-PC_IL is aisa
Kilown a8 numeric data processor
(NDP). In earlier times. compulers did
not have busll m math - coprocessor. To
get benetlt of such devices in
mathematical euleulation, external chip

[known as math-copracessor ) was
required to be plugged on in the main
motherboard. Bul now-a-days both
486-DX and PENTIUM essor has
built in math-caprocessor One thing
noticenble here is that 486-5X
processor has o built In math-
caprocessar,

intel Corporation produces Uiree
math - coprocessor chips that perform
complex mathematical caleulalions, 1o
extend arifliaeticnl capability of the
micraprocessor. The 8087 chip (math-
coprocesser] works with the S086/6088
based computers. Agaln, 80287 and
HO387 chips wark with their cousins
#0286 and BUIHE respectively, The
§0257 nnd 80387 recognisus all B0ST
lnstructions

The family of BO87.80287,60367

program
mivroprocessor, When we run
program that is designed to use the
suath-voprocessor, the uricroprocessor
excoutes (he idstructions Lhat it
and the math-

executes those Instructions Lhat it
recognizes. Tn underatand it more
clearly .ingine 2 siluation where & man
has two assisrants one from China and
another one from Japan. Then. the
chinese assistant perforan thase
works (hal are given in chinese while
the Japauess will perform only those
instructions that are glven in Japanesc.

e know, narmal rnlt'(u'pnxrsaur
can already do same anthmetic, but nat

built into hardware. it can producc a
dramatic specd Improverment along with
the microprocessar.

Iniel clalms that math-coprocessor
ean perform numeric abaut
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Instruction Set

To access the math-coprecesser
directly using seftware .assembly
language would be e chs( solution.
Any

50 to 100 times faster than the
microprocesser  which uses softwarc
routine to do Lhe same job alone. This
means. that if 80386 program requires
2000 microsecouds to perform a
particular arithmetic operatlon, using
BOJST the same job can be done in enly
about 20 micrascconds.
internal Registor

The math-coprocessor has elght
registers. each 80 bits leng. They are
asranged in the form of a stack, Stack Is
a special type data structure which ls
tased on Lhe last in first out (LIFO}
principle. For elarlcy. a stack operales
like a plate dispenser in the cafeteria.
The plate last put in will be the first
element W be remosed, The name of the
eight registers are ST[O), ST(1), ST(2].
ST(3), ST(a}, ST(5), ST} and STI7). The
STIO regster 18 usually called as ST. is
located at Lhe Lup of Lhe stack, Numbers
are held in the registers while being
used for calewlations,
Control Register

The math-coprecessor has five
control registers ,which are of Interest
mainly for systear programmers. They
arc the contrel ward, the Lag word, the
inatruction pointer (32 bith and the
operand painier 135 bil
Data Types
The 80287 or 80387 can vperale on
seven types of data. Among, them there
are three types of inlegers (word short
“tong I. three types of reals { short long
and temporary ) and the packed
decimad,

y 2 avumer
Mola be Tamiliar witn this type of
instruction set. The total instruction set
for programiing on math-coprocessor
is beyond the scope of this writing,
However, some mosl basic instruction.
wats are described here.

The math-coprocessor instruction
set aLwavs bc;yns with the letter F.lo
distl it from the normal
m,g[nu:;tLun uf microproceszor. Some of
Lhe instruction sets are: as follaws ;

FLD @ soucce Load source inte
the register
FADD desilnatlon source Adds  source
wlth Ulc
deatina

ind
tm!rh the Temult
the

(Inumum.

Subtract source
from destination

FSUB destinatlon source

FDIV destination source:
FMUL destination source

Diside aperation

Generally, programs writlen it high
levet langnage such as BASIC.
PASCAL.C use the math-caprocessor
automalicall rogrammers
working on high level language need nat
have to do any extra work for using the
math-coprocessor.  But in low level
language such as assembly langusge,
calra codes need to be written for math-
coprocessor.

The math-copracessor is a powerful
device thal can dramatically improve
the computer's ability e perform
malhematical caleulations. The S0 bits
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