& Interfacing (MOU) 11-15

i : - = . 2 80
+or of address lines in 8086 is 20. So the 80gg R |-
. a’l;:e nulllin o:del‘ to access one of the 1,048,576 or 1 Mb "‘QBII][: wil) teng Mﬁ\' »

/" But it is interesting to note that the 8086 does not wqy Ocqg;, O
(1;1;!?“) memory at any given time. However it wo;l-‘k:he wh Ong
(64k-byte) segments within the whole 1 M-byte me 1y. With on] 04g 5
The four segment registers actually hold (contain) the Y foy,
addresses of the four memory segments of 64 k byte
working at that instant of time. , o
A word is any two consecutive bytes in memory, Wo
most significant byte at the higher memory a:ﬂ:&m 8toreq ; e
sequentially from byte 0000H to byte FFFFH. 88. They byt&alml‘y .
i __ a4
A seg'mtv':: l?):inc:l!znit of n::r:ngmltlfa:fse 'ents defineq by the 4. .. Y
.ry. may be upto 64 Kbyteg apphc&%
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these byte - Ihere is no s g yte
Ségments in the memory, restriction op the
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e gments can be separate from each other as shown in Fig. 11.5.2 or

lap.
they can m&:?l arting address or base address of the data segment is 20000H. The
Note that of this i.e. 2000 are loaded into the data segment register (DS).
116 bits of the starting addresses of the other segmentsd are stored

; _Simﬂt;l:iomsponding gegment registers.

into gt overlapping usually takes place for small programs which do not need
. Ellihe 64 k bytes in each segment.

The segments can adjacent, disjoint, partially overlapping or fully overlapping.
g Fig. 11.5.3 ghows another way of positioning segments within 1 MB memory space of

8086.

Disjoint segments

Fig. 11.5.3

. Int.heuserspmgramthemcanbemanysegnnnts.ButBOBBcandealwithonlyﬁmr -
of them at any given time, because it has only four segment registers.
*  Whenever the segment orientation is to be changed, we have to change the base
addresses and load the upper 16 bits into the corresponding segment registers.
*  Each time the CPU needs to generate a memory address, one of the segment
L registers is automatically chosen and its contents added to a logical address.
For an instruction fetch, the code segment register is automatically added to the
. address to compute the value of the instruction address. '
=g g’; stack refrencing operations, either data or extra segment register is chosen as
: b“’e-melogicaladdreasmaybenmdeupofdiﬂ'erenttypecofu}uu:itcanba
simply the immediate data value and a base register plus an index register.
Generally the selection of DS or ES register is automatically done, though provisions
to override this selection. Thus, any memory location can be addressed without
changing the value of the segment base register.
dag:t:? that use 64K or fewer bytes of memory for each memory area (code, stack,
the extra) the segment registers can be initialized to zero at the beginning of
Program and then ignored, since zero plus a 16 bit offset yields a 16 bit address.
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. In a system where the total amount of i
memory is 64 KB or less, it is possible to set
all segments equal and have fully overlapping segments. %l d

t registers are very useful for
of program code from the dato eodehmor programming tasks that require isolation

uBrmation sie. isolation of module data from the stack

*  Segmentation y i reloc t In many
&ases the task of relocating a wmmw( - to abili '
. f“ ol i program mlocnhon.nnann ubi ty for an the same
cod '

. 3017 aplplication will de.ﬁne. and use segments differently. The currently.
dressable segment override prefix provides a generous workspace; 64KB bytes for
code, 64 Kbytes stack and 128 Khytes of data storage.
11.5.3 Memory Segmentation

« Metmrycanbethoughtofasavastmﬂecﬁonofbytes.'Ihesebyteaneedtobe
organized in some efficient manner in order to be of any use.

11.5.4 Advantages of Segmentation

Q. Expldin the odvnnfoges of segmentation.

The principle of segmentation discussed now has certain beneﬁts. Some of them are
as follows : |
1~ Segmentation provides a powerful me t mechanism. .

: ) ace § orts moduls 081

- huge mon Among other thmgl, It alle
programmers to partition their programs into modules that operate independently of
one another.

- Y Segments provide a way to easily implement object-oriented programs.

: “Segments allow two processes to easil - :
{w‘-ymw memwvﬁgw?e.nsﬂmm;?h
use of 16-bit registers to give an addressing capability of 1 -m.m
segmentation, we would require 20-bit registers. hm:tmnm
segmentation let Intel's designers extend the maximum

64K to one megabyte _
6. Segnmz:ionnnkesitpu'ibhwnpamlnthnmmrymbrmck.m&md
7 ﬁ;;uibléto orstackng_n_mubcymdﬂL

or dynamicall

——
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11.5.5 Code Segment (CS)

/

Code segment (CS) is the part of memory from which the BIU fetches the instruction 3
code bytes.

The upper 16 bits of the starting address of code segment are held by the coda. 3
segment (CS) register.

But the memory address for the base of code segment is 20 bit long. So what about 3
the lower 4

-bits ? The answer is that the BIU always inserts zeros for the lowest 3
. 4-bits.

the segment. register is ¢

11.5.

So if the CS register contents are 3428 H

starting address of code segment becomes 34280 H.

Therefore a segment will always start at an address with zeros in the lowest 4 bltS
Segment Base : The upper 16-bits of the s .

then after adding zeros, the physical '

6 Stack

In Fig. 11.5.3 we have defined the stack segment from the memory location 50000 H
to 5FFFF H.
The stack is a section of memory which is reserved to store the addresses and data 3
while executing a subroutine program. ' 1
The stack segment (SS) register holds the upper 16 bits of the startmg address of §
the stack area. ;

11.5.7 Instruetlen Poi_nter (IP) Register

_ Segment registers in B.L.U.

. )y —Code segment contains the . -
A code bytes i X

4

mslocatlonnon

tains the
~0ode byte to be fetched, ,mm
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Fig. 11.5.3 (b): Computation
is the instruction P°intei- @)

urp;)se register in the BIU
code segment (CS) register holds the upper 1

Another special P
bih ofy

As discussed earlier the

90 bit starting address of the code segment. And code segment is the oo
which the B is currently fetching the instruction code bytes. t
The instruction pointer. (IP)
code byte within the code segmen

register holds the 16 bit address e ) |
¢ This is illustrated in Fig. 1153, **

B Rules of segmentation .
If non-ovquappiﬂg, there can
. 1MB / 64KB = 16)
Segments can overlap each other L
A segment can begin at any location that is a multiple of 10H
At any given time a maximum of 4 segments and hence 256KB can be accessed "
. The memory of 8086 is a wrap around memory. This means that once the adi’
- gene‘rabed crosses the 1MB limit, it accesses the location at the top 0000(E I:
: :dgd:s(;}? = FFFF a:;d IP = 0010. Physical address = CS*10H + IP = 1000008 &
ines in 8086 are only 20, so the MSB ‘Y’ is discarded ion ey
ﬁ/ : o b B ‘1" . and the location b
/ In an instruction only the ;:)ffs;at add ; i ister i
gy . ‘ ress in mentioned. The segment register s |
of the pointer registers. Default segment register assignments &° |

follows >
R . i
— DS (ES in case of string operations) ;
SP SS s
\
v s —
\ .
IP g ; B
‘ 1 - Y
e Segment override prefix /,J trﬁﬂ]'
R » One can change the above default sog®™



% e Th 5085 and 8088 Misroproessr,
r‘ ! _ e t the four segments _-_ngeu_i_ not point to differ
1 5 . - - '
|77 . 4t0 o :

0200 bigahddress . 0 .t ..
D2 oﬁs'et.agl_dres;s
2FAd2 physical address

hysical address is the address that is actually sent on the address bus (that s it
:;-L t:: ({L )yThe offset or logica] address is the offset from the loc
js20b1 ' “

: ! . ation zero of a segment.
chissegment is the location pointed Ry the base address or the segm :

_ ent register.
Now consider the following exampl; ; :
Forextra segment - : : :
C2220H base address ES
2323H offset BP
C4543H hysical address
forStack segment . ;
BF3DOH basg address SS§ - -
. B113H Offse SP- '
C4543H

_ ~_ physic address ‘
Now here we observed that two different logical ad

This is due to the pverlapping of two segments and sho
dztil and stack data values can be caused to be overwritte
results, : = * e

s peint to the same meﬁaory address.
d be avoided as here the program
n each other resulting in wrong
2'2';il"‘-‘?‘“'ﬁl*frﬁ\(;E OF MEMORY SEGMENTATION® .
,Janz:;:‘r:"“ may at this find memory segmentation to be slightly complex but as you
_ cusalglglh this last section you shall find out about its advantages. However, here we
is that, :nilldvantages only superficially. The first advantage that memory segmenta-
Boffset o 4 \ly »Oit regis

\dm_ﬁi

g e Tk SeEmEnta b cqi g,
e e ﬁES=zc§;2‘fe=§smk e s "
o d asinfigure 2.9 wh e stack segment '
B o ek e R
Da::ﬁ'p b hin N sogment s calledoffset or ogical address, .+ F FEFH.
R jiress =G R -
"

k);iib'it registers are required both to the store segment base address as well

&

et for 99 bits régist makes the internal circuitry easier to build as it removes the require-

"he seogng °rin case the linear addressing method is used.

hay ?dc:s advantage is relo o

. (ifferen, ::s \sed. Time's \aring involves allocating a fixed amount of time for programs

h am c: : 'HOWe_‘v €T, memory segmentation is a boon for time shared systems as all

g D on o be loaded into memory[The 8086 can then be made to work on a time
“Rramg % theemh of thege Program by j oading the segment address of each of t.hesle

ofth p:: >ent registers. Thus segmentation allows the programmer to.separate y

stam loaded in memory by just reloading the 8086 segment registers.

tability. For example in a normal computer system time
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pnyslca' Address Generation

now understand the generation of 20 bit physical address
o sogment which contains the next code byte.

f operation is as follows.

of the location in

The Bequence 0
Addl'ess Generation

mmr contmns the upper 16 bits of the startmg address of the code |
segment. '

CSRegister : |3 |4 |8 |A Seg'mentba'se

|

Step 2: The BIU will automatlcally insert zeros for the lowest four bits of the segment
base address to get the 20 bit physical address for the startmg of code

segment.
- Starting address of code segment : 3 |4 |8 |A |0 .

- L Bruadds
' l' ‘ ' - thiszero

Step3: The LP. register oontams the offset or distance from this addrea
here is 4214H.

. LP.Register : |4 |2 |1 |4

!

Step4: Add the starting address of code segmen
ysical address of the location containing

S. The offset

t (20 bit) to the offset to get the
the next code byte as follows :

address of code segment —> [3]4[8[A|0 « Hard wired 0
OffsetmtheIP Register > + 412114
Physical address of the location —» |38 AIBI4]
\ﬂmj’fg the next code byte - e
This 20 bit physical address is then sent out by the BIU to fetch the next ¢
at this location.

Alte _
ative way to represent the physical address

i llows :
An B]tematlve way of representlng a 20 bit phyglca_] address 18 as fo

Segment base | : [Offset
: .- 348A : 4214.
o Bxamph the 20 b:t physical address in the abOV e “ampl_e s _




