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The80386S XProcessoBusand
Real-ModdnstructionSet

This chapterdescribeghe signalsand opetation of the Intel 80386SXprocessorbus and describesa subsetof the
80x86architecture andinstructionset.

Afterthislecture youshouldbeableto draw diagramsfor the processoibussignalsdescribedn thislecture andstate
the valuesthat would appearon the data and addressbusesduring memoryand I/O read and write cyclesand for
interruptacknowlede cycles.

Whileit’ s not possibleto cover all the detailsof the 80x86instructionsetyoushouldlearn enoughaboutit to beable
to write simpleroutinesto serviceinterruptsandread/writedatato/from1/O ports. In particular, youshouldbe able
to:

¢ write a real-modeB086assemblyanguage programincluding: (1) transferof 8 and 16-bit data betweerregis-
tersandmemoryusingregister immediatedirect,andregisterindirectaddressing (2) someessentiakrithmetic
andlogic instructionson byteand 16-bit values(3) stak push/pop(4) input/output,(5) conditionalanduncon-
ditional branches,(6) call/return,(7) interrupt/return, (8) essentiapseudo-opsorg, db, dw).

e computea physicaladdressfrom sggmentand offsetvalues,

e describerespons®f the 8086CPU to softwae (INT) andexternal (NMI, IRQ) interruptsandreturnfrominter-

rupts.
History Processonl Register | DataBus | AddressBus
Model Width Width Width

8086 16 16 20

8088 16 8 20

Intel’s first 16-bit CPUwasthe 8086. A versionof [73gg 32 32 32
the 8086 that usedan 8-bit databus, the 8088, was i386SX 32 16 24
releasedaterto permitlower-costdesignsThe8088 | i3g6EX 32 16 24
wasusedin thevery popularlBM PCandmary later  ["pentium 32 64 32

compatiblemachines.

Intel's first 32-bit CPU was the 80386. It was
designedo be backwards-compatiblevith thelarge
amounbf softwarewhichwasavailablefor the8086.
The 80386 extendedthe dataand addresgegisters
to 32 bits. The Intel '386 alsoincludeda sophisti-
catedmemorymanagemerdrchitecturehatallowed
virtual memoryandmemoryprotectionto beimple-  Kilo- M ega- and Giga-Bytes
mented.This samebasic80386architecturds used
in the latestgenerationof Pentiumand compatible
processors.

It is commonin talking aboutpowers of two (e.g.

This lecturedescribeghe processobusof theln- memory sizes)to use the suffixes kilo Mega, and
tel 386SX,aversionof the 386 with a 16-bit proces- Giga althoughthe valuesare somavhat (about2%o)
sorbus. The 386EX,the chip thatwe will usein the largerthanthecorrespondingpowersof ten. Express
lab,is similarto the386SXbut alsointegratesseveral powers of two using a value from the first column
commonly-usegberipheralsn the samechip. belowv anda suffix from thesecondcolumn.

lec2. tex 1



207 1

21| 2

22| 4

3

2 8 210 T kilo
24| 16 20

5 2 Mega
22| 3 230 | Giga
26 | 64 9
27 | 128

28 | 256

29 | 512

Exercise 21: How much memory can be addressed with 20, 24
and 32-bit addresses?

'386SX CPU Signals

The 386SXis packagedn a100-pinpackagelt has
a24-bitaddresdusanda16-bitdatabus. Thenames
of the signalsare shavn belown. Active-lov signal
namesare sufixed with '#' (i.e. BHE# = BHE* =

BHE)
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Utility Bus

Theutility busincludesthe pinsthatarerequiredfor
the processoto operateproperly but which are not
involved in datatransfers. This includesthe power,
ground,andclock pins.

Thetwo mostimportantpinsonthe CPU chip are
for power supply(Vec = 3.30r 5V) andgroundyss).
The processowill operateerratically (or not at all)
if the power supplyis notheldatthe propervoltage.

The next most important signal is the clock,
CLK2. Output signal transitionshappenimmedi-
ately after the rising edgeof CLK2 andinputsare
sampledn therising edgeof CLK2.

Figurel shavs examplesof datatransfersoverthe
processobus. Eachtransfer(reador write) is called
a bus cycle Eachbus cycle requirestwo or more
processorcycles(oneT1 cycle plusoneor moreT2
cycles). Eachof theseprocessocyclesrequirestwo
CLK2 periods.Figure1! shavs how two CLK2 cy-
clesmake up a processocycle andhow two proces-
sorcycles(T1 andT2) make up abuscycles.

Cycle Requires
processocycle 2 | CLK2 cycles
buscycle >=2 | processocycles

Exercise 22: A 386SX CPU is operating with a 25 MHz CLK2
signal. What is the CLK2 period? How long does a processor
cycle take? How long does a bus cycle take?

Address and Data Busses

The 80386SXhasa 16-bit databus anda 24-bit ad-
dressbus. ThesesignalsarelabelledD;5 to Dy and
the Ap3 to A1 (not Ag) respectrely. To allow for ei-
ther8-bit or 16-bittransferghe chip usesBHE* and
BLE* (high- and low-byte enable)signalsindicate

? to memoryand1/O deviceswhich byte(s)is/arebe-

ing transferred.The BHE* indicatesa transferover
D45 to Dg andBLE* indicatesa transferover D7 to
Do.

BHE* and BLE* also indicate the memory ad-
dressbeingaccessedBLE* andBHE* indicatead-
dressesvith Ag = 0 andAg = 1 respecirely.

Unlike theMotorola68000 thisintel processoal-
lows 16-bitvaluesto bewrittento oddaddresseand
32-bit valuesto be written to addressethatare not
multiplesof 4 (i.e. memoryoperationgdo not have
beword-aligned. Thusthevaluetransferedverthe
high-ordemyteof thedatabusmayor maynotcorre-
spondto the high-orderbyte of the valuebeingwrit-
ten.

1FromIntel i386SX datasheet.
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Figurel: Examplesof 80386SXBusCycles

ThusBHE* andBLE* indicatetheaddress(ed)e-
ing read or written — not the high- or low-order
bytesof aword.

Exercise 23: What signals does the Motorola 68000 use for this
purpose? How are they different?

Endianness

Intel processoraynlike Motorolaprocessorgseso-
called"little-endian” byteorder This meanghat16-
or 32-bit words are storedwith the least-significant
byte at the lowest-numbereaddress. This can be
confusing. We normally write memorycontentsin
increasingaddressorderfrom left to right; in little-
endianstorageorder the bytesin multi-byte words
appeain reverseorder

Exercise 24: The 16-bit word 1234H is to be written to address
1FFH. What value will be stored at memory location 1FFH? At

which address will the other byte be stored? Write your answer
in the form of a table showing the final memory contents:

Address | Data

Which byte enable(s) will need to be asserted to store these
values? How many bus cycles will be required? Write out your
answers in the form of a table showing the values of the address
bus in binary, the values on the data bus in hex, and the values
of BHE* and BLE* (H or L) for each bus cycle.

Address
0001 1111 111x
0010 0000 000x

Data Bus | BHE* | BLE*

What if the value 12345678H was to be stored at the same ad-
dress? What if the 16- and 32-bit values were written to address
100H?



Processorsvith wider addresshusessuchat the
'386 or Pentiumrequire more bus enablesignals
(BEO*—BE3* or BEO*—BET7%).

Memory and 1/0O Address Spaces

The Motorola 68000 processorsuse corventional
memoryreadandwrite (MOVE) operationgo doin-
put and output. Peripheralinterfacesappearto the
processossif they werememorylocations.

The 80x86 processorsan also use this type of
“memory-mapped1/O but they alsohave available
specialnstructiongIN andOUT) for I/O operations.
A bus signal (M/IO*) indicateswhethera bus cycle
is dueto amemoryor anl/O instruction. Thesespe-
cial I/O instructionsallow moreflexibility in thede-
signof interfaces(e.g. extendedcyclesfor I/O oper
ations). /O operationsanonly be doneon the first
64kB of thel/O addresspace.

OnthelBM PCandcompatiblesonly the first 4k
of this I/O addresspacds available(0 to 3FFH).

Bus Control

In orderto accommodatalon memoryandl/O de-
vicestheintel 80x86processobusesusea READY*
input. If theREADY* inputis notassertedttheend
of a T2 processorcycle the 80386SXwill generate
additionalT2 cycle(s)(seebelow).

Exercise 25: What signal does the Motorola 68000 use to ex-
tend processor cycles?

The W/R* (write/read),D/C* (data/control),and
M/10* (memory/I/O)outputsignalsindicatethetype
of buscycle beingexecutedread,interruptacknavl-
edgeor write). Thetablebelov shawvs the possible
buscycles:

D/C* | M/1O* | W/R* | BusCycle
H H L memoryread
H H H memorywrite
H L L I/O read
H L H I/O write
L H L instructionfetch
L L L interruptacknavledge
L H H halt

Another processorbus signal, ADS*, indicates
thatthe contentsf theaddresdusandthethreesig-
nalsabove arevalid.

Exercise 26: What are the equivalent signals on the Motorola
68000 processor bus?

Reset and Interrupts

As you might suspectthe RESETinput resetsthe
processar The CPU register contentsareresetand
the programcounteris setsothatthe CPUwill fetch
the next instructionfrom memorylocation FFFFFO.
The memoryat this locationmustthereforecontain
instructiongto restartthe system.

The NMI and INTR inputs are usedto generate
non-maskablandmaskablenterruptsrespecirely.

Assertingthe NMI input causeghe processoito
executethe interrupthandlerpointedto by aninter
ruptvectorstoredin memory

If interrupts are enabledthen assertingINTR
causeghe CPU to carry out an interruptacknavl-
edgebus cycle which readsa 1-byteinterruptnum-
ber from the bus (typically from an interrupt con-
trol chip). Thecorrespondingnterruptvectoris then
fetchedandthe correspondingnterrupthandlerexe-
cutedaswith NMI.

In eithercasethe currentinstructionis completed
beforetheinterruptis recognized We will coverthe
detailsof the processos interrupthandlingin detail
in alaterlecture.

Other Signals

The’386SX hasa numberof othersignalswhich we
will not cover at this time. For completenesghese
are: HOLD andHOLDA (usedby otherdevicesto

requestthat the CPU to give up control of the pro-
cessorbus by disablingall of its outputs),LOCK*

(usedto prevent other devices from requestinguse
of the processobus), NA* (“next address’usedto

“pipeline” processorcycles),and PEREQ,BUSY*,

and ERROR* (usedto interfaceto a floating point
CO-processor).

80386SX Bus Cycles

Executionof each80386SXinstructionrequiresone
or more bus cycles. Typically, this involves read-
ing an instructionfrom memory possiblyfollowed
by transfersof databetweenthe CPU and memory
or I/O devices.



In additionto the readandwrite bus cyclesfrom  80x86 I nstruction Set

memoryand!/O addresspacehe CPUcanalsoex-

ecuteaninterruptacknavledgebuscycle andcanbe Up or Down?

in anidle or haltedmode.
The“top of memory”is the highest-aluedaddress.
A stackis saidto “grow down” whenit'saddresglets

Read and Write Bus Cycles smalleras more valuesare put on the stack. How-
ever, mary authorsdrav diagramsshaving memory

Recallthatabuscyclerequiresatleasttwo processor contentsin reverseorder (with the lower-valuedad-

cycles(T1andT2). Theaddressindbuscontrolsig- dressesbave highervaluedones).Be carefulwhen
nalsgo actie at the startof the T1 processocycle. ysingtheseterms.

During a write cycle the databusis driven with the
valueto be written duringthe secondhalf of T1 and
this value stayson the bus into the first half of the Re€al and Protected M odes

following T1 cycle. During a readcycle the proces- _ o )
sorloadsthevaluefrom thedatabusattheendof the While theoriginal Intel 16-bit CPUs,the 8086/8088
lastT2 cycle. areno longerwidely used,all later Intel processors

suchasthe 80386, 80486 and Pentiumprocessors

can still execute 8086 software. The more recent
Wait States CPUscan be switchedby software into either the

8086-compatibléreal” modeor to the morepower-
At theendof eachT2 cycle theprocessocheckshe ful “protected” mode. Protectedmode extendsthe
READY* input. If it is active, thebuscycleis termi- dataand addressregistersfrom 16 to 32 bits and
nated otherwiseanadditionalT2 cycleis run. These includessupportfor memory protectionand virtual
additionalwait statesareusedto accommodatslon memory Unfortunately the detailsof interrupthan-
memory by increasingthe time available between dling in protectedmode are too comple to cover
when the addresss output and the time whenthe in this coursesowe will restrictourselesto 80x86
datais required.If thememorybeingdesignedntoa real-modegrogramming.
systemwill requirewait statesawait stategenerator
circuit mustbedesignedothatREADY* is asserted
after two or more T2 stateshave elapsedollowing
the startof thebuscycle.

Registers

The 8086 includesfour general-purposé&6-bit data
registers(AX, BX, CX andDX). Theseregistercan
beusedin arithmeticor logic operationsandastem-
porary storage. The most/leastsignificant byte of

eachregistercanalsobeaddressedirectly (e.g. AL

is theLS byteof AX, CH is MS hyteof CX, etc.).

Input and Output Cycles

I/O read/write cycles are the same as memory
read/writecyclesexceptthattheM/IO* signalis low.

15 0

AX‘ AH ‘ AL ‘

Interrupt Acknowledge Cycle

BX| B4 | BL |

An interrupt acknavledge cycle (performedin re-
sponseto INTR) is the sameasa readcycle except x| cH | o |
thatthe bus control signalsaresetto indicateanin-
terruptacknavledgecycle. Thevaluereadduringthe
interruptacknavledgecycle is thenmultiplied by 4
andusedto loadaninterruptvectorfrom thisaddress  Eachregisteralsohasa specialpurposeaswe’ll
in memory discusdater:

DX‘ DH ‘ DL ‘




Register | SpecialPurpose

AX multiply/divide

BX index registerfor MOVE

CX countregisterfor stringoperations
DX portaddresgor IN andOUT

Thereis a 16-bit programflagsregister Threeof
the bits indicate whetherthe result of the mostre-
centarithmetic/logicalinstructionwaszero(ZF), has
a negative sign (SF), or generateda carry or bor
row (CF) from the most-significantbit. The over
flow bit (OF) indicatesoverflow if the operandsare
signed(it’s the carry/borraev from the secondmost-
significantbit). A fourth bit, the interruptenablebit
(IF) controlswhethemaskablenterruptrequestgon
theRQ pin) arerecognized.

L L[ [ for] [we] Jselee] [ [ [ [ [er]
15 87

The addresof the next instructionto be executed

is heldin a 16-bitinstructionpointer(IP) register(the
“programcounter”). A 16-bit stackpointer(SP)im-
plementsa stackto supportsubroutinecalls andin-
terrupts/&ceptions.

15 0
P |
15 0
P | |

Exercise 27: How many bytes can be addressed by a 16-bit
value?

There are also three segmentregisters(CS, DS,
SS)whichallow thecode,dataandstackto beplaced
in ary three64 kByte “segments”within the CPU’s

1 megabyte(20-bit) addresspaceasdescribedater

15 0

DS‘ ‘

cs‘ ‘

ss‘ ‘

I nstruction Set

We only cover the small subsetof the 8088instruc-
tion setthatis essential. In particular we will not

mentionvariousregisters,addressingnodesandin-
structionghatcouldoftenprovide fasterwaysof do-
ing things.

A summaryof the80x86real-modédnstructionset
is available on the courseWeb pageand shouldbe
printedoutif you don't have anotherreference.

Data Transfer

TheMOQV instructionis usedto transfer8 and16-bit

datato andfrom registers. Eitherthe sourceor des-

tination hasto be a register The otheroperandcan

comefrom anothermregister from memory from im-
mediatedata(a valueincludedin the instruction)or

from amemorylocation“pointedat” by registerBX.

For example,if COUNT is thelabelof amemorylo-
cationthefollowing arepossibleassembly-language
instructions

register: nove contents of BX to AX

MOV AX, BX
; direct: nove contents of the address |abelled
; COUNT to AX
MOV AX, COUNT
; immediate: load CX with the value 240
MOV CX, OFOH
; menory: load CX with the value at
; address 240
MOV CX, [ OFOH]

; register indirect: nove contents of AL
; to menory location in BX
MOV [BX], AL

Most 80x86 assembler&eeptrack of the type of
eachsymbol (byte or word, memory referenceor
number)andrequireatype“override”whenthesym-
bolis usedin a differentway. The OFFSEToperator
corvertsa memoryreferenceo a 16-bit value. For
example:

MOV BX, COUNT ; load the value at location COUNT
MOV BX, OFFSET COUNT ; load the of fset of COUNT

16-bit registers can be pushed(the SP is first
decrementedby two andthenthe is value storedat

the addressn SP)or popped(the valueis restored
from the memoryat SPandthen SPis incremented

by 2). For example:

PUSH
pPoP

AX
BX

; push contents of AX
; restore into BX



Therearesomethingsto noteaboutintel assembly
languagesyntax:

e theorderof the operandss destinatiorsource

— thereverseof thatusedon the 68000!
semicolonsdegin acomment

thesuffix 'H’ is usedto indicatea hexadecimal
constant,if the constantbegins with a letter it
must be prefixed with a zero to distinguishit
from alabel

thesufix 'B’ indicatesabinaryconstant

squarebraclets indicateindirect addressingpr
directaddressingo memory(with a constant)

the size of the transfer(byte or word) is deter
minedby thesizeof theregister

Exercise 28: What is the difference between the operands [BX]
and BX? What about [1000H] and 1000H? Which of these can
be used as the destination of a MOV instruction? Which of these
can used as the source?

I/O Operations

The 8086 has separatel/O and memory address
spaces. Valuesin the I/O spaceare accessevith
IN andOUT instructions.The portaddresss loaded
into DX andthe datais read/writtento/from AL or
AX:

MOV DX,372H ; load DX with port address
aut DX,AL ; output byte in AL to port
;372 (hex)

IN AX;DX ; input word to AX

Arithmetic/L ogic

Arithmetic andlogic instructionscanbe performed
on byte and 16-bit values. The first operandhasto
bearegisterandtheresultis storedin thatregister

; increment BX by 4
ADD BX, 4
; subtract 1 fromAL
SUB AL, 1
; increment BX
I NC BX
; conpare (subtract and set flags
; but without storing result)
CwP AX; MAX

; mask in LS 4 bits of AL
AND AL, OFH

; divide AX by four
SHR AX 2

; set MB bit of CX
R CX, 8000H

; clear AX

XOR AX, AX

Exercise 29: Explain how the AND, SHR (shift right), OR
and XOR instructions achieve the results given in the comments

above.

Control Transfer

Conditionaljumpstransfercontrolto anotheraddress
dependingon the valuesof the flagsin the flag reg-
ister. Conditionaljumpsarerestrictedto a rangeof
-128to +127 bytesfrom the next instructionwhile
unconditionajumpscanbeto ary point.

; junp if last result was zero (two val ues equal)

JZ ski p
; junp if greater than or equal
JGE not neg
; junp if below
JB smal | er
; uncondi tional junp:
JMP | oop

The assembly-languagequivalentof ani f state-
mentin a high-level languages a CoMPare opera-
tion followed by a conditionaljump.

Differentconditionaljumpsareusedfor compar
isonsof signed(JG,JGE,JL, JLE depencbn OF and
CF) andunsignedvalues(JA, JAE, JB, JBE depend
on CFonly).

Exercise 30: If a and b were signed 16-bit values, what would
be the assembly-language equivalent of the C-language state-
mentif ( a'!=0) goto LOOP;,? What aboutif ( a <=
b ) return ;? What if they were unsigned?

TheCALL andRET instructionscall andreturnfrom
subroutines. The processompushesiP (the address
of the next instruction)on the stackduring a CALL
instructionandthe contentsof IP are poppedby the

RET instructions.For example:

CALL readchar
readchar:

RET



Exercise 31: Write a sequence of a MOVE, a PUSH and a
RET instruction that has the same effect as the instruction JMP

1234H?

Segment/Offset Addressing

Sinceaddressegistersandaddres®perandsreonly
16 bits they canonly addres$4k bytes. In orderto
addresghe 20-bit addressangeof the 8086, physi-
cal addresse@hosethatareput on the addressus)
are always formed by adding the valuesof one of
thes@mentregisters to the 16-bit “offset” addresso
form a 20-bitaddress.

" 0 offset

+ 0

segment

physical address

Thesegmentregistersthemselesonly containthe
most-significantl6 bits of the 20-bit value that is
contributed by the segmentregisters. The leastsig-
nificant four bits of the segmentaddressare always
zero.

By default, the DS (datasegment)registeris used
to form addressesssociatedvith datatransferin-
structions(e.g. MOV), the CS (codesegment)regis-
terisaddedothelP register(e.g.for IMPor CALL),
andSSis addedio SP(e.g. PUSHor to save/restore
addressesluring CALL/RET or INT instructions).
Thereis also an “extra” seggmentregister ES, that
is usedwhenaccesgo otherlocationsin memoryis
required.

Exercise 32: If DS contains 0100H, what address will be written
by the instruction MOV [ 2000H] , AL? If CX contains 1122H, SP
contains 1234H, and SS contains 2000H, what addresses will
change and what will be their values when the PUSH CX instruc-
tion is executed?

The useof sgmentregistersreducesthe size of
pointersto 16 bits. This reducesthe codesize but
also restrictsthe addressingange of a pointer to
64k bytes.Performingaddresarithmeticwithin data
structuredarger than 64k is awkward. This is the
biggestdravbackof the8086architecture.

For simplicity will restrictourselesto shortpro-
gramswhereall of thecode dataandstackareplaced
into the sameb4k segment(sothatCS=DS=SS).

Interrupts and Exceptions

In additionto interrupts causedby external events
(suchasan|IRQ signal),certaininstructionssuchas
a dividing by zeroor the INT instructiongenerate
exceptions

The 8086reseresthe lower 1024 bytesof mem-
ory for an interrupt vector table. There is one
4-byte vector for each of the 256 possibleinter
rupt/exception numbers. When an interrupt or ex-
ceptionoccurs,the processor:(1) pushesthe flags
register CS,andIP (in thatorder),(2) clearsthein-
terruptflag in the flagsregister (3) loadsIP (lower
word) andCS (higherword) from theappropriaten-
terrupt vector location, and (4) transferscontrol to
thatlocation.

For externalinterrupts(IRQ or NMI) theinterrupt
numberis readfrom the databus duringaninterrupt
acknavledgebus cycle. For internalinterrupts(e.g.
INT instruction)the interruptnumberis determined
by theinstruction.

Thel NT instructionallows a programto generate
ary of the 256 interrupts. This “software interrupt”
is typically usedto acces®peratingsystenservices.

Exercise 33: MS-DOS programs use the INT 21H instruction
to invoke an “exception handler” that provides operating system
services. Where would the address of the entry point to these

DOS services be found? Where is the new IP? The new CS?

The CLI and STI instructions clear/set the
interrupt-enablebit in the flags register to dis-
able/enablexternalinterrupts.

Thel RET instructionpopsthelP, CSandflagsreg-
ister values(in that order) from the stackand thus
returnscontrol to the instructionfollowing the one
whereinterruptor exceptionoccurred.

Exercise 34: Programs typically store their local variables and
return addresses on the stack. What would happen if you used
RET instead of IRET to return from an interrupt?

Pseudo-Ops

A numberof assembledirectives(“pseudo-ops”’are
alsorequiredto write assemblylanguageprograms.
ORG specifieghe locationof codeor datawithin the
sggment, DB and DWare usedto include bytesand
wordsof datain a program.



Example

Thisis a simpleprogramthatdemonstrateghe main
featuresof the 8086instructionset. It usesthe INT
instructionto “call” MS-DOSvia the 21H software
interrupthandlerto write characterso the screen.

Sanpl e 8086 assenbly | anguage program This program
prints the printable characters in a null-terminated
string (sinmilar to the unix ("strings" program

; There is only one "segnent" called "code" and the

|'inker can assume DS and CS will be set to the right

val ues for "code". The code begins at offset 100h

; within the segment "code" (the Ms-DOS convention for
.COMfiles).

code segment public
assune cs: code, ds: code

org 100h
start:
mov bx,offset msg ; bx points to string
| oop:
mv al, [bx] ; load a character into a
cnp al,0 ; see if it's a zero
jz done ; quit if so
cnp al, 32 ; see if it's printable
il noprt ; don't print if not
call printc ; otherwise print it
noprt:
inc bx ; point to next character
jmp | oop ; and | oop back
done:
int 20h ; return to DOS

; subroutine to print the byte in a

printc:
push ax ; save ax and dx
push dx
mv dl, al ; use DOS to
mov ah, 02H ; print character
int 21H
pop dx ; restore ax and dx
pop ax
ret
msg db "This',9,31,32,"is",20H "a string.',0

; exanple of how to reserve nemory (not used above)

buf db 128 dup (?) ; 128 uninitialized bytes
code ends
end start

The OFFSET operatolis usedto tell thisassembler
to usethe offset of nsg from the startof the code
sgmentinsteadof loadingbx with thefirst word in
the buffer.



