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12202657 BC9- 87-003 1 COVWUTER SYSTEM HAVI NG CPU
‘MODE | NDEPENDENT ADDRESSI NG Descr i ption The present invention relates to a
corrputer system enpl oyi ng a-processor having nore than one addressi ng node.
Mor € specifically, the invention pertains to such a co ut er system whi ch
I s capabl e of running the same applications programin &Wal
addr essi ngcpogte®03M croconput ers (personal conputers) are e| ng ﬁw red to
perform nore and nore conpl ex data processing tasks while not suffering a
degradation in response speed 01 the ot her hand, in order to performthe
nor e sophi sti cat cCONEATER SYE : Ry MOD: ADDREES ING

host attachment prograns, session nanaging program; etc. rrust be Ioaded
into the available nmenmory space. The amount of space left for the user’ s(
applications prograns is thus shrinkReggriptian ng undesirable trade-offs%to
be nmade anbng storage, performance, and function. To remedy this problem

m croprocessors have |lately becone_available in which the anmpunt of '
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80286 CPUthalrame m%at:msbermeys@@&%mm adﬁmg@j.eg ,magepl oys two
different and nutually inconpatible addressing nodes. The first node,

termed the "real"” node, is exactlx t he sane addressi ng npde_enpl oyed in the
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node, howshermore sophlstlcated tasks, additional device drivers, networking

programs, host attachment programs, session managing programs, etc.,
must be loaded into the available memory space. The amount of space
left for the user's applications programs is thus shrinking, forcing
undesirable trade-offs to be made among storage, performance, and

function.

To remedy this problem, microprocessors have lately become
available in which the amount of addressable memory has been greatly
expanded. For example, for the Intel Corporation 8088/8086

-microprocessor (hereinafter a microprocessor will be referred to for (b t

N\ - convenience as a "CPU" - central processing unit), the amount of
addressable memory is about 1 MB (MegaBytes), while for the newer 80286
CPU, about 16 MB can be addressed.

The 80286, however, employs two different and'mutually incompatible
addressing modes. The first mode, termed the "real"” mode, is exactly
- the same addressing mode employed in the 8088/8086 CPU, and hence
programs written for a machine employing the 8088/8086 CPU, such as the
vast array of software written for the IEM Personal Computer and -
compatibles, can be run in the real mode since the same BIOS (Basic

Input-Output System) can be used directly. In the real mode, however,
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BZO- 87- 003 2 since the addressing node is in fact
the same as for the 8086/8088, the anpunt of addressabl e nenory is still
lLimted to about 1 MB. The second node, terned the "protected" node,
enpl'oys a different menmory addressing scheme, and with this scheme can
address up to about 16 MB of nmenory. However, because the addressing node
IS i ndeed dietpe87-00ht, the earlier BIOS czi!nnot be used successfully, and
hence computers whi ch have enpl oyed the 80286 CPU have not been able to

si mul t aneousl| y take advantage of the increased anmount of avail abl e nenory
in the prot &énesl theradanesingnmedst ihdine fagt theramgras fer g8l WPEBORG UL .

1 shows a MagBhM Gﬁpadafreé’séb)lﬁlrﬁ‘e?:br?\ﬁr SEQND LMt edPRS aBAlY anw@/pl oyi ng an
80286 -CPU and showi'ng an exanple of how the nmenory nay be organi sed. Menory

addresges in the range of 0 KB (KiloBytes) to 40 KB are taken up by the
Bl OS (Basic | nputheGddont rinde!, crgrmed theS"frdrecadd" nboday Sémiloys tahaiﬂmtenﬁarmus
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that can be addressed in the real npde. In the grotected node t hough_15 MB
of additi on¥PighirEe SaBleyechhle PO286 CRU have, BeY Reeh abde (49 siuuditaneqisik; ¢ or
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32-bft pointers. As shovvn in Fig. 2, each 32-bit pointer is conposed of a

16-bit. of f set (tﬁd.tgs D hGwd ) m@xmi-yamggﬁ o8 d ﬁggﬁnh#gabﬁpﬁt@rt &p%.l):ati-gge

menory is divid I nto 64 KB segients, bi t""segnent
val ues of tIfBPIRHIRE s BR#G GEBcﬂ?&ssﬁﬂ‘ﬂié‘ét%e’t‘%ﬂ%ﬁé%\mt’I‘Fé?em?ﬂPrKB“‘??eBPrents

|n menory. bRginilsed. 4 Memory addresses in the range of O KB (KiloBytes) to 40 KB
are taken up by the BIOS (Basic Input—Output System) and 08 (Operating
System) , the most famous examples being PC DOS and MS DOS marketed by
Microsoft Corporation. The user is allocated the_space from 40 KB to
640 XB in both the real and-protected'mode. The video buffers occupy
640 KB to 752 KB, and feature and planar ROMS-(Reed-Only Memories).752
KB to 1 MB. This is all the memory that can be addressed in the real
mode. In the protected mode though 15 MB of additional addressable
memory space is available to the user.

To better understand the problem solved by the invention, the two

addressing modes will now be described in.ﬁore detail.

In both the 8088/8086 CPUSs and in the real mode in the 80286 CPU,
physxcal memory is addressed directly_uSLng 32-bit pointers._ As shown
.in Fig. 2, each 32-bit pointer is composed of a 16-bit offset (bits 0 to
15) and a 16-bit segment (bits 16 to 31). The memory is divided into 64
‘KB segments, and each of the 16-b1t segment values of the pointers
corresponds directly to one of these 64 KB segments in memory . That is,
901nter segment n, multiplied by 24 (equivalently, shifted one place in

_-hexadecimal), directly indicates the address of the first eight-bit byte

 of data in segment n of the memory, namely, the boundary between



poi nter segnent n, multiplied by 2 (equivalently, shifted one place in
hexadecimal ), directly indicates the address of the first eight-bit byte of
data in segnent n of the nenory, nanely, the boundary between * BC9-87-003 ,
3 segnents n-1 and n in physical nenory. The offset, on the other hand, '
i ndi cates a di spl acement from the boundary between segnents n-1 and n. As
|nd|catedéﬁé the diagramof Fig. 3, to obtaln the 20-bit val ue which

directly regdes o gi ven byte | ocation®(operand address) in 4 physical
menory, the segnent value is nultlplled by 2 and added to the offset

value. This 20-Dbit ad ress | applied di.re t he nenor

address. 13F9PRE"SFot &8Feh Jr?oﬁ #I‘f%e“@ﬁ%BG%‘? ‘béfBFbSc’(‘}o%lse R 'i.‘e’h?é“‘?*ne

physi cal nimdbeatesna tdisplarement ﬁrognthﬁ:bouudirofﬁetveen sebhemﬂsve#l amBenJTENOr Y

is not divided up into 64 KB segnents.  Instead, "virtual"™ nmenory RS
addressing -is enployed in which the addresses do not correspond directly to
di-stinct | ocathoAsdiqrtsfiy the dagsay of Mig.af) oo pbraimptke @PFbiti aluaise of

the avai | allien RFEENLS RaGRMEE | £ gwer{ byt&tRiclt NG &s%ékfahaeaméss)oﬁn .
addr essi ng, -the 1s again: ded i nt 9 .segnen but the segnents may

be of vari F%cat]eﬂﬁ‘f“f% the, RRYIRNtoKA e tﬁé““&&%ﬂ&ledp‘l’iygl c2d addRdseckhe s
done i nt erat&kéy vaué he TBOL 26-EJadaréssofs ra@@mi‘ed)ihi-é‘:ﬁ-lysecs +28 OndioSp. asThe
pr ot ect ed ng%ﬁgiéng node wi'll be explained in nore detail with reference
to Fig. 4 %ot fawi ngs.. As in the case of the 8088/8086 and real node,
the Bl OS addresses nmenory using a 32-bit pointer. 1In the protected node,

the |over 16 bif $héQirotefddOnddd off tiid 8o, LR e d?:le§0n<§tetx§e lfgd to as

of fset. Because its function is different than that of the segnent in the
8088/.8086 P&Mil?aéawemeue FeeutRId °i sisgrentsored d#fa?tﬁt heM?RﬁON?ef the ternmed a.
"sel ect or 'memoknSkenst afividmiaehy bt 64Ky Segmiehts DY Thevedali, U0 U fi€nory

addressxng is employed_rn which the addresses do not correspond directly
to distinct locations in'physical memory. To allow for more efficient
- use of the available memory space while.stiil retaining relative ease of
. addressing, the memory is again divided.into'segments,'but the.segments
may be of variable lengtns. Generation of the actual phys1ca1 addresses
is done 1nterna11y to the 80286 CPU, out of reach of the user and BIOS.

The protected addresslng mode will be explalned 1n more detall with

reference to Fzg. 4 of the drawings.

As 1n the case of the 8088/8086 and real ‘mode, the BIOS ‘addresses v/
memory us1ng a 32—b1t p01nter " 1In the protected mode, the 1ower 16 bits
{bits O to 15) of the po1nter are also referred to as an offset.

Because its functlon is different than that of the segment in the

' 8088/8086 ‘and real mode the upper 16-bit portion of the pointer is

: termed a selector" Instead of merely multiplylng 1t by 2 and adding
it to the offset, the selector is used. as a pointer to a segment
descrlptor contarned in a segment descrlptor table, whrch is assembled
in a predeterm;ned area of the phy51ca1 memory.l Bach segment descrlptor
contalns a 24-b1t value, which 1nd1cates the base address (lower
boundary address) of the correspondlng segment in physlcal memory :To

" obtain the actual address of a des1red operand in phys1ca1 memory, the



|/t/ to the offset, the selector is used as a pointer to a segnent descriptor
‘contained in a segnent descriptor table, which is assenbled in a

redeterm ned area of the physical nenory. Each segnent descriptor
contains a 24-bit value, which indicates the base address (| ower boundary
addr ess) BSP Qhéoéorrespondl ng segment in physical nemory. To obtain the
actual address of a desired operand I n physi cal nem)ry t he BC9- 87- 003

of {sot. BACHEAPRE S arEeoRe shfi et NSt Y b selreirnbueiddohave s

function uhhl cffses. nuch different than and nonequi vaI ent to that of the
segments i.n'the 8088/ 8086 and real node, the BIOS designed for the

8088/-8086 and real node, which uses segnents in addressi nq_t cannot operate
diredidy in thesapem (thpptrd echensi ABPloyed Mo 8hs prretecder Uspdenthusehateotect ed
mode pr ouabion whichn i Grudh ed ffifer &tObhdle uRd QRAdqd ival1édte t80zﬂﬁk8&).6&hand real

node. V\hlle uch .00 of caurse be .ru t he 8 6 Uin the
real nmod&® s'f'?%;l S aR: | s% gaggnnoz:[ea °%Ie$othoegggsln‘eie?l§"r un °t héﬁ in the
pr ot ect edoﬁﬁb&%éAucbrrdahgwtio, whach rwemtsesmermsew addrersdngdednaotconput er

System CoupriSl §e r@ct‘iggﬁ{ 2he We‘&‘i%’e”%d&@h% i(tc'frH) s@ S tIER Yn @l d CPU

havi ng fifst an seco mut ual I nconpat i or addressing said
nenory CPP&PEQ&‘@FH%% PYPgTARR ST AERNOLe ‘ﬁ"gth%)“?%rd%e%‘{ﬂeﬁgfq}ptl“? rst and

second t Bpbers0se & dedEREY. cmmad vauag pfragfamsom by Givk¥ HeCiilin PRI Nters to

redet ermne therre csattachdtoth
ﬁeans (Flnb %28?%&;13{}9‘3? hgel A ?’l r"gt“‘t ﬁb%{ gﬁﬁ‘éti"g?l‘fbf’ f FP &S S\ﬁ{gife and
(Fitg. rui) them ixctles pirotedted meeond t abl e under the second CPU node. In

the case of real and protected nodes as di scussed above, the pointers for

the real node common data area are each conposed of a
L According to the invent1on there is provided a computer system

comprising a central processing unit (CPU) and a memory, said CPU having
first and second mutually incompatible modes for addressing said memory
characterised by means (ABIOS, Fig. 5) for setting up first and second
tables in said memory containing functionally equivalent pointers to
predetermined regions in the memory and devices attached to the systen,
means (Fig. 3) for accessing the first table under the first CPU mode
and means (Fig. 4) for accessing the second table under the second CPU

'mode

In the case of real and protected modes as discussed apooe, tne
'pointers.for the real mode comnon data area are each composed of a
'segment and an offset, and those of the protected mode common data area

are composed of selectors and offsetq The offsets of the pointers in
the protected mode table which point to addrosses'external to the common
dafa area. are ioentical in value to those of corresponding pointers in
the real mode table, while fhe'seléctors correspond in physical address
to the sogments of the corresponding pointers.

An embodiment of the invention will now be described, by way of

example, with reference to the accompanying_drAWings, in which:



segnent and an offset, and those of the protected node common data area are '
conposed of selectors and offsets. The offsets of the pointers in the
protected node table which point to addresses external to the ¢comon data
area are identical in value to those of corresponding pointers in the real
nmode table, while the selectors correspond in physical address.to the
segnents of the correspondi ng pointers.” An enbodi rent of the invention wll
now be dedEPrtEd@%3by way of exanple, with reference to the acconpanying
drawi ngs, in which:- BC9-87-003 ' - 5 FIG 1is a
menory map of an exanple of a co ter system | oyi ng_a CPU havj ng real
and prot ect ed Hfareds fJ"TEGHE S2PF anze’é%'ﬁ’\%@ ggﬁ??’%&ﬁgﬁfsyét%ieﬂp Py in
t he real rDORU dading [resl raadeprdtentéed @ddmresiyg imodeedr essed usi ng of fsets -and
pointers. FIG 3 depicts how segments and of fset val ues are mani pul ated=and

added to produce physical nmenory addresses in the real node; FIG -4 shows a
portion of a F¥Cn #eEkeYy & ROYtEnpeHRebpin rapery Andthe Femt modesnfow t he

menory is ;3gg4@ases Hevi ik AEAGR! 35 UAArEPidal BEfhg bEfletd At Bofliragsam showi ng
how t he BI OS code is arranged in accordance with the present i nvention;
FIG 6 is a map of a binodal comon data area in accordance with the

i nvention; Fl ®IG7 3 Slepiétsononatehmaitenant) difisele valhedhave tra@ipirsreal ar@onmon
data area | tr: Ln.E 6 i l.ed: .Fl i fl owchart showing
dll &l ﬁzg V\)g%o%gcla rbhgsgfaolc Engrﬁoz%s ?gclsgésggs bJTn ghe %e%f n%de .

an exanpl &% evic poi’n 'S obtarned Tor a (gl ven | ogi.cal
ID, and FIG 9 is a flowhart illustrating how a request is nade. to the

BI G5 in the COHRULELIsnEWS 1L BbP1chNEr IaNMEN meioryeh S¥Hel Plotldotsd ofe L4} W
diagramof FIG 5, there is shown therein a rr_em)r%/ map for the Bl OS code .
enpl oyed ithlusteahpt o ?fs?éﬁ‘ﬁ’é’nﬁ%cﬁ?@ﬁ@sﬁﬂe"smg offsets and pointers;

FIG;nS is a diagram showing how the BIOS code is arranged in

accordance with the”present invention;

FIG. 6 is a map of a bimodal common data area in accordance with

the invention;

FIG. 7 is a flowchart showing in detail how the bimodal common data

area illustrated in FIG. 6 is assembled;

FIG. 8 is a flowchart showing an example of how a device block

pointer is'bbtained fqr'a'given logical ID; and o . _ \'a

FIG. 9 is a flowchart illustrating how a request is made to the .
BIOS in the computér system of the invention.

Referring'firét to the diagram'of FIG. 5, there is shown therein a
memory map for the BIOS code employed in a computer system_embodying the

invention.

The BIOS éode is composed of three parts: POSTr CBIOS - and ABIOS.
POST (Power-On Self Test) is used for performing initial self testing:
and other basic start-up functions, including'extracting the boot record

from the system disk and subsequent loading of the operating system into
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_ifivention. The BICS code is conposed of three parts: POST, CBIOS and

ABI CS. POST (Power-On Self Test) is used for performng initial self
festing and other basic start-up functions, including extracting the boot
record fromthe system di sk and subsequent | oadi ng of the operating system
into BC9- 87-.003 _ 6 menmory. CBIOS

(Conpati bi | Bag~8Basisc | nput - Qut put Systemécontains the Bl OS used by
applications prograns for performng input-output operations (transfers of
data to and from nmenory, peripherals, etc.) inthe real node only and in a
si ngl e- t askrerprEnyiGBEAFE(FPmPAR LN tyABRSLcC ErPuRadutPut n§iateml tqentaiyss then)

cont ai ns t hgrdgl Q&wssdaﬂlemohsagﬂogeﬁnsowgrp%ﬁoinaag pﬁ{pf;i?léﬂtﬁgt' nput - out put
operations in a binodal, ti-tasking environnment. In"the present system

the ABIOS i PFREEPS ﬁeraeeﬁaer ot §a%8¢ t?)G@Faf’f‘?’f'gm%‘ﬁrﬁerP‘%rﬁP’P?Félﬁeaﬁtcrrbdé‘ or
t he protect &k ¥osE modbconigyard) inhd elﬂnﬂa-&asﬁnemmanﬂm t hB168| @Bvired

assenbl e bi godal de and one
for the pr o%msc?'tc E“Pr?&a%‘gtpf ﬁm@yesﬁ Dﬁaqt °°n£%ﬁ\s)a‘flﬁe §§°%1 ék&fyvﬁp Ij&gg i denti cal
i n functi onprdgrams rforr hpenfezhingo tpuCbiutpes qrerattors dna ﬁmallbed in terns

of segnent smﬁq._q_gggkméeg,@umehg in the protected node CDA they are
described in terms of selectors and offsets. If the operating -system
intends to execute BIOS only in the real node, then only the real node CDA
need be assenbl ed mdpt&edt W&Qé@b)&h&ﬁosoﬂi gwézedhda;agasnamgfa}s for

ace in t |ous r for

I t
obor ot | one TREEERERE BEpheh dnPirdcEaet phot o S BEGIRFESD Holnr  ARSICER e Bl s
i n“he pr ot eitchdtiniEdés dvaecieforithe ABIPSctd ecsemble Llvdal STDASe (Camenb! ed.

By use of th& PRALAG CLhdTREE tHE vead! ﬂﬁfe Ekd'o%eff@mthgrb}lok:é’cﬂeqeﬂtﬁ Ca'rﬁ' 0 the

real node CDA, prograns wrltten%or t real node can“successfu run
in the prot%’&réﬂs RoBtatned e theckwos CRAR iagn. ideahieal By fwngtien.nbut Hé B}em)dal'

real mode CDA the pointers are described in terms of segments and off-

sets, ﬁhile_in the protected mode CDA they are described.in_terms of

. selectors and offéets. If the operaﬁing_syStem intends to execute BIOS
only in.the real mpde; then only the:real mode CDA need be assembled and
used, whereby BIOS~-controlled data transfers for applications programs
take place in the.previously known.menner for operations in the real
mode. Befoie the operating system can execute BIOS in the protected

. mode, however, the protected mode CDA mﬁst be assembled. By use of the
protected mode CDA, since it is functionally identical to the real mode

U : ch, programs written for the_:eal-mode can successfully be run in the

protected mode at the user's option. Hence, by providing the bimodal
CDAs, the ABIOS code is essentially "transparent" to the mode in which
the user has seleeted to run the CPU. The result is mode-independent

addressing for the applications programs.

Ah ekample of bimodal CDAs is shown in accompanying FIG. 6. The

following abbreviations are used in FIG. 6 for simplicity:

LogicélID (LID) - Each LID corresponds to and identifies a
requested device. Each device available to ABIOS has a LID associated
therewith. :



CDAs, the ABICS code is essentlally “transparent” to the node in which the
user has selected to run the CPU. The result is nobde-independent
addressing for the appl.ications prograns. An exanpl e of binodal: CDAs-

shown in acconpanying FIG 6. The follow ng abbreviations are used |n FI G
6 for sinplicity: LogicallD (LID) - Each LID corresponds to and |dent|f|es
a requesteglcéj_eséiagda38 Each device avail abI e to ABICS has a LID associated

t herew t h. 7-003 . 7 Device Block (DB) -
The DB ts a working storage area allocated by the operating system which

cont ai ns har dwagﬁ&goﬁio&d%ﬁsieﬁe 'DBt 5{_ %rlh%ﬁeétif_qﬁeé‘%r@gvéﬁ%c o

I nformati on. Function Transfter Tab I S a. pernmanent ggt or age
area al | ocEte@PpYALiAg wéﬁatwh%jhwemehar%mrew%ne%ﬁn@ese#pe iptgnrupts to.

each ABI CSiéuinet i aeidenstathBiForRataon?0i nter (Data Ptr) - The data ‘A
pointers supply the ABIOS with addressability to particular portions of ~
menory in the binodal environment. Exanples are the pointers to the video
buffers. As cadPfunacidn|ErapefapFabbd AFeT) f-r the FIrG ida berngaset &Itgratd&aeﬁ ries -

in the two,GRAS, e [ tLon n fheir. ace
wi thin the respe%{ ?’t’/' Bid s bﬁéyatliqﬁgygg%l' éﬁf ﬁeirngln‘(l::e |§n€ tlh I% lé’tf)f)l nters in -
the real nearh @E?Qsaﬁén%ﬁpml@ﬁ segment and of f set vaI ues, and the

pointers in the protected node CDA are conposed of selectors and offsets.
Thus, by nerely_enploying.the CDA corresponding to the present operating
node of the CF%‘3 ‘g;D %/Fr gén‘tﬂ’fe“?"etr?a?hﬂer The tdﬁga modptens SuRRidr 5he A§IY st em
and the apqniuhcacdeaqmagyaumparﬁcnmm@bnerbnsabf uBhG&(metWé befsdaar e \J
per f or med ent r etwe t hat is, as

%fnrl ﬁtédq: ‘n'.lx%.? lggigpg th b% L.he vnge?_%ﬁf

illustrate ecorrespo p0|nter |nthetvvo
tabl es both point -to the same DB LID n the correspondi ng data

As can readily be appreciated frcm FIG. 6, in general, the entrles

“in the two CDAs are entirely identical in function and in their place

within the respective tables; the only difference is that the pointers

in the real mode CDA are composed of segment and Offset;valﬁes, and the
pointers in the protected mode CDA are composed of selectore and

‘offsets. Thus, by merely eﬁploying the CDA corresponding to the present’
operating mode of the CPU, so far as the remainder of the BIOS, tﬁe

6perating system, and the applications prdgrams ére'coneeined, all BIOS

' operations are performed in the identical manner between the two modes.

‘That is, as'illustr&ted in FIG. 6, the corresponding DB pointer'LID n in _
the'two tables bofh point to the same DB LID'n, the eorresponding data k-/
pointer 0 in the two tables point to the same identical location in

" memory, and the same functlon m 901nters point to the same zdentlcal

function m.

FIG. 7 is a flowchart descrlblng in deta11 the manner in which the
'two CDAs are assembled.

From the START point, the ABIOS is called to build the syetems
parameters table in step 20. _iﬁ step 21, ABIOS is called to build the
‘initialisation table. Next, in s;ep*zz; memory space is allocaéedjfor_
‘the real mode CDA, including the DBs, FTITs, and data pointers. 1In

. subsequent step 23, an initial DB (InitDB) routine is called for initial
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bointer Ointhe tw tables point to the sane identical |ocation in nenory,
and the sanme function mpointers point to the sane identical function m
FIG 7 s a flowhart describing in detail the manner in which the two CDAs
are assenbled. Fromthe START point, the ABIOS is called to build the - :
systens paraneters table in step 20. In step 21, ABIOSis called to build
the initial j8qlgh0hod abl e. Next, in step 23, nenory space is allocated for -
" the real node CDA, including the DBs, FTTs, and data pointers. 1In -
subsequent step 23, an initial DB (InitDB) routine’is called for initial
BC9- 87- 003 table entries to build the FIT,SpH,abte. €Mhbde BavihgDBamidikhteyF¥ilth DB,

etc. Those_hayi famliarit .th th | OS used .in the | BM Personal
Conput-er W FFe &kggr -'Egln’cfl t%hg #gﬁ’\rl\%?'@‘magtcgf“?‘éte&f “how"8 ee‘ﬁ?%t?s %S‘tgf’é

i mpl éwent eddetifitlerof homastebeed® ety mrecitplemented. 24 that all entries in
the real node CDA table are conplete, in step 25 nenory space is allocated
for the protected node CDA. In follow ng step 26, an offset portion of a DB
poi nter in the AERST AbdeasChren detepiined dinr akeH ¢4t thathallcgrtriesotnlithg entry

i n the protgsdiegdod®dea Tdd1eFite Eb\?l@%&?% ¥@dg 95 Bl isBadd 88 ZBiochfedt EPS
27 and 28, selector is al I$cate whose physical address_is equal, to the
segnent of PR PERREEEFIRE BRIHERR- | AnHt1PRing REtR 28pen Pﬁf%ﬁteg“f@'?nt?fe

sel ect or | sadEpethter ideheordadspmiedCDy igosdriea@ndirectiye tprtheect ed node CDA

to conplete ' r {thr {0 eps, 30 , T i nter
I s assenbl eﬁ&lt}%sgg%%ghﬂt;\%dﬁ ft g% rf? @grgtner?etrn&iehgﬁa't hgg%li-%go?%;glrés‘);llﬁgst eps
26, to 29 si Aeriedhin FTIP @A niwrstepdiZit and 28; o sepestoreis ajlo¢atedt whes€DA

ra

Ner t han,aeldees rexd QENAual Otd. 2e Jimedt? oFl G 30spedeBblpachast FRAC FTT

is allocated and,_in step 31, a copzy of the offset of the correspondi ng
_ the real mode CDA. In step 29, the selector is copied to the _

corresponding position in the protected mode CDA to complete the

pointer.

_ With reference to steps 30 to 34, an FTIT pointer is assembled in a

slightly-different manner than the DB pointers in steps 26 to 29 since

the FIT pointers point to b;her pointers within the CDA rather than

addresses external to the CDA. In step 30, a protected mode FTTlis

allocatéd and, in steé 31, a copy of the offset of the corresponding

- protected mode FIT is copied to ihe _ o

. protected mode FTT-pointer. “In subsequent step 32, a determination is
W _'made as to whether the protected mode selector has been_allocated. If
' not, in step 33, a selector is allocated which points to the FTT. In

step 34, the selector is copied to the selector portion in the protected

mode CDA. - | |

Similar to the assembly of the DB'pointe: in steps 26 to 29, in
stepé.35 to 38, a corresponding function pointer is assembled in the
protected mode CDA. '

'sfep_39 tests to determine if all pointers of the FIT have been
complefed. Steps 35 to 39 are repeated until all pointers of the FTT
have been assembled. Following step 40 tests to determine whether all

logical IDs, DB pointers, and FIT pointers have been completed. If not,



protected node FTT is copied to the protected node FTT pointer. In
subsequent step 32, a determnation is nmade as to whether the protected
node sel ector has been allocated. If not, in step 33, a selector is

al | ocat ed whi.ch points to the FTT. In step 34, ‘the selector-is copied to
the selector portion in-the protected node CDA. Simlar to the. assenbly of
the DB pointer in steps-26 to 29, in steps 35 to 38, a corresponding '
function pBFITBEro8% assenbled in the proBect ed nmode CDA. Step 39 tests to
determne if all pointers of the FTT have been conpleted. Steps 35 to 39

are repeated until all pojnters of t have been assenbl ed ol | owi ng
tep 40 1 oLt PEOCSRR LPSHRBRHh onherart (30 Bas 1 oD of rrEted T
poi Nt er s hale 1bgixalc g ©Beshintérajotnd FTTRENBErHGiave been completed.

9 the process |oops back to step 26, and steps 26 to 40 are repeated unxfﬂ

all logical IDs, DB pointers, and FTT pointers have been conpleted. To
finish the pr ofe ciiadshide mmectw gpde) ChA, imhestemtdd, piendeta podntpers

poi nters tgel1e Mideerdubl Bld vaid BABEIH! 8k asdliviehs dRRe i) abhC 1928k
fashi on as above. . In step 41, the offset_ portion of a data pointer from

the real neRRe Epsbicn %ﬁf"@‘ée't oIR rfée€o?’r'e§b%rﬂfffﬁ§t ERFEIPT AT 1hdafkR dodrtex
node CDA, futth ERe &hep nbde DX @kefipieditd ghé wtesi:ohaﬂnwgnwhmtml addr ess
equal to the segoent

oL I esngn [
sel ector i WS e |n 0 %‘heanro‘t‘ec Bdﬂrﬁ)ge %335 h st%ﬂe\’ Qe‘i fnegpa44
i s deter mmz-cal addrers aqmih 4o cthe hegmenteim tber’qﬂre’embndmg ekl ndde @Pocess

| 00ps  backedidy$t Ofhe’ do14MibE %.‘épg&is.%heﬁ&o‘llhé %r%ée&reﬁ rﬁ@d%eééﬁci Q‘Eé[:l 4§| | daga)

poi nters have been fi nished time, dassenbly o
conpl et ed. ITSteRAf aht deafptermired,3f; alledata é’ﬁﬁ!‘*&fs@%’ei Qe% é&mB%FtFﬁe

ABI OS, Fl Xf %iokS thef bmharxoo@bwudkgt@rstegsaml Fhéteuboi' steplB QL0LHLAY até
obt ai ned repeated until all data pointers have been flnished.- At that time,

assembly of both CDAs is completed.

To show an example'of how the assembled CDA is used by the ABIOS,
FIG. 8 is a flowchart show1ng an example of how a DB p01nter is obtained
from the bimodal CDA for a glven logical ID.

First, the "current™ CDA anchor pointer and the correspoﬁdihg
logical ID are accessed in stepe 60 and 61. In step 62, the‘logical ID -
is multiplied by'z3 (=8) to obtain the offset for the DB p01nter._ Then,

'1n step 63, the DB pointer can be accessed.

FIG. 9 is a flowchartlshowing how a program makes a request to the
ABIOS. ' ' | h

First, in step 70, a request block fe: the'speeific request at hand
is allocated and filled in. In step 71, the "current® CDA anchor
pointer is accessed. In subsequent steps 72 and‘73, the anchor pointer
and the RB ﬁointer are saved in the stack frame using PUSH instructions.
The approprlate log1ca1 ID from the RB is accessed in step 74. -(There
is of course a one-to-one correspondence between logzcal IDs and devxce
entries in the CDA.) 'In step 75, the' logical ID is multiplied by 2 to
obtain the offset of the DB pointer (four bytes/pointer, two p01nters).



’ fromthe binodal CDA for a given logical ID. First, the "current" CDA

anchor pointer and the corresponding |logical |ID are accessed in steps 60
and 61. In step 62, the logical IDis nultiplied by 2 (=8) to obtain the
offset for the DB pointer. 'Then, in step 63, the DB pointer can be
accessed. FIG 9 is a flowhart ShOWI ng how a program makes a request to

t he ABI OS.scBi8B4003i n step .70, a requestidl ock for the specific request at
hand is allocated and fill ed in. In step 71, the "current” CDA anchor
pointer is accessed. In subsequent steps 72 and 73, the anchor pointer and
the RB poiTheerespeet ey EUT ipointer SourcRytesnieyors] the RBFEsnofrihet PBns. The
appr opri atp%lhe&l 3! adddsLLdTht él%pR%' %nacaﬁgsm- w,r,%e@pigﬂsavééf Rergnd s of

course a one-to-one correspondence et ween gl ca device entries

in e cmt)ackmara@@ giping a PHEH |iagr=6mtlpmnssmn #7pl TBdSHRP For the BB obt ai n

the of f SetpoQﬁtéths[ﬁvléal €3 ehe (ftauk faaahes/aneb Nhg at \$OSP Gingt Afdtion.
BC9-87-0 & resg tive E T nter four .
byt es beyd"‘ﬁﬂa{‘ﬁ’é iR FEERSTY f thh &P 5o H’fﬁ“f‘ Bl 76, and this

FTT pointer is saved to the stack franme using a PUSHlnstruction in step
77. 1n step 7 de, %lpﬁ Oo/$hRY @
PUSH i nstruct?’t:)rlftt H% %FFP&Q}%.SS?ZS é@ ch&e esf?g S%E:ﬁggns‘?ésp% ca ft'gg in
the FTT. Faventionappiorcexamphs. arPét@TJ@S"(Rf-nF-b?rﬁI&Fe?Pdﬁn thieffedtc chergsd of the

‘i-nvention. thEQétcﬁ)éaHFﬂeeachMTeE hididg e FRE pBixQ%r%Qd@htaQ of ! g0t pollAeures

thereto can be achi eved, usi.ng the FTT pointer That is, FTT poipters can

i nser t 637 be tiﬁée’éﬁﬂs"\‘/ﬁhﬁhc%ugté"ﬁhe FRECcTPS eFBmﬂaF% tParghHoRELnes.
-87-003



CLAI M5 1. A tonputer system conprising a central processing unit (CPU)
and a nenory, said CPU having first and second nutually inconpatibl e nodes
for addressing said nenory characterised by neans (ABIroOs~ Fig. 5) for—
'setting up first and second tables in said nenory Y bonal |y
equi val ent OE§>oi nters to predetermned regions int hiﬂ“&ﬂﬂ“ﬂﬂﬂwgmkes
attached t qgﬁé"'s‘gf?t em neans (Fig. 3) forllaccessing e s e under
the first CPU node and neans (Fig. 4) for accessing the second table under
t he second CPU node. 2. A conput er -sygkcig%accordi ng to claim1, in which
said CPU is capabl e of .addressing nor t-d -menory in said second node
than in said first node. 3. A conputer systemaccording to claim1l or .
claim2, inywhi D QL I s Sal ' n 4SS -g
| ower or derl'portgr%cﬁ@gﬁ%’p g&ﬁ?ﬁgﬁ.orlgg*r@p%% %‘I?%rl’?q ?f)ov\%%rggfoi%dg?%gf tS ?g%rghof g
cor r espondi TRFOFY: riddAsChh hawng fixgt apd sesersh qutaahlys ingampgt kjgaredes &ore
anot her. 4.addrBsE0IIPBAET meNSHE FhafsRedidtd bp mlads (ABIOS FAGI &) E&e hi gher
order porti or%,of thg,%nt&rs in the first t,adgl e are | rl:di_cat i ve of
boundary ad¥fedBRdmEiiRteANYiSeEand SGRLRT 40 FR BePREYOFSRtadRIngy conput er
syst em accofutichforizd lgl ejuivdlart pobixiterd, td preditelmined bhegjoas v dke membty ons

of the poi nbef 84k LheaRAgAdd s 2! BOLEALEYS. O AIRESRIAN LR ng

segnent descri ptor . e, eac escriptorita I ess.

a boundary Hidatetablgcundernthe fdust &Fiamds prd meangdfdey 4)6for aacesmipat er
system accofnll Beedrd 81 eLhinddie tRE B3dcBHE Puahde.i N Which said first and

second tables are set up i-n.the menory under control of power on self test j
routine entered when the conputer is switched on or reset. - BC9-87-003

-12 2. A computer system according to claim 1, in which said CPU is

capable of addressing more of said memory in said second mode than in _

said first mode.

3. A computer system according to claim 1 or claim 2, in which each"
pointers in said first and second table comprises a lower order portion
and a higher order portion, lower order portions of corresponding

pointers in the first and second tables being equal to one another.

4. A computer system according to claim 3, in which the higher order
portions of the pointers in the first table are indicative of boundary

addresses between fixed segments in the memory. _g_J

5. A computer system according to claim 3 or claim 4, in which the
higher order portions of the pointers in the second table are indicétive
of addresses in a segment descriptor table, each segment descriptor
.table address containing a boundary address between fixed segments in

the memory.

6. A computer system according to any of the previous claims in which
said first and second tables are set up in the memory under control of
power on self test routine entered when the computer is switched on or

reset.



e L

\_/ ' high order portions relate to fixed memory segment boundaries and in the ’

7. A method of operating a conputer system having a nenory and a CPU
capabl e of operating in either of two nutually inconpatible menory

ooy T of fLret and scoond conmen data areas corr co) MMM IIIE y to

“the firstBeswd7seadpnd of said nodes; |oadgng said first* cénmbn Hath drea

with a table containing first pointers to predeterm ned areas of the nmenory
and to devices attached to the system said first- pointers conprising first
nmode addr @ssed; methgd| o dpriptsiagch Seuprikrcsysten hintiagas eemotyt hnd & abiie
cont ai ni n t HOGHEOf vial e t abl e,

but corrprlg%é%%légs‘g:gﬁg hg %grkg%egggf t\?ﬁe@tbutﬂ%%q%%tstﬁ%sequen y refers
to sai d fpfdreseing @ofey chpragtepirpd hl!d-’rhesétéﬁ’@ efid sai d second table for
setend. node addreSS| ng. 8. ° A nethod according to ¢laim7, wherein said
first node is 5_16_1 node addressug and s%u d second _node is protected node
addr essi ng. 92+ ORARY FBECE IR0 PR JEPYY, Fiyshangd| sgoopgd commonydatp saj d
poi Nt ers arswsr tawrespgiiiagdréspectivedy othé divst i andnbéeddndi of tsBed froded; t abl e
the high order portions relate to fixed nmenory segnent boundaries and in
the second table the high order porti-ons relate to addresses of a

~description tapadingosaid firsf tommon detrayes ajtbra tbblmdantaising Firgt net hod

accor di NgpdMhtekdith Pred¥isiRindat Qf‘eaL;oe& %d%e%.ow drgORs datué&e aeeaaagsn?o in
t he second table are copied fromthe | ow order’ portions of

corresponH‘F%SYﬁ'Eﬁ“ht gpid first poipters ‘F%'Wéﬂ@lfl%tnﬁ?‘?ﬂ)&dﬁ’&?&ﬁﬁf @8t 0 any of
\H{al ms 7 to 10, in which said pointers include device block pointers,

ncti on tranigaeél tablie‘:i gg{lmnr;tde(r:sH datgatom nt er s..and fLTct i on ROI nters.

pointers functionally equivalent to those of the first table, but

ng sa area with a containing

comprising second mode addresses;

whereby the CPU subsequently refers to said first table for first
mode addressing and said second table for second mode addressing.

8. A method according to claim 7, wherein said first mode is real mode '

addressing and said second mode is protected mode addressing.

S. A method accordlng to claim 7 or claim 8, in which said pointers
comprise high and low order portions, in which in the first table the

second table the high order portions relate to addresses of a
description table containing fixed memory segment boundaries.

10. A method according tb c;aim 9, wherein the low orders portions of
the pointers in the second table are copied from the low order portions . i
of the corresponding pointers in the first table.

il1. A method according to any of claims 7 to 10, in which said pointers
include device block pointers, function transfer table pointers,data

pointers and function pointers.




