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April '91. COVPUTER SYSTEM W TH MODE CONVERSI ON OF COVPUTER%% %
Description This invention relates to conputer systens with |nterruptrx
controllers and nore particularly to nore efficient systens that are
conditioned to convert and respond to interrupt-related software comands
that arBCo+86+06 y i nconpatible wth tlle system Systewmendéd pages Fakprid have
been described heretofore, such as the | BM Personal Conputers XT and AT*,
(*Personal Computer XT and Personal Conputer AT are trademar ks of

| nt er nati onal Busi nes&ONRIFIERNEYSTEM, WERH,) MOBE) CORVERSION LFe one or nore
programmabl e i nterrupt control |@upure ebmanpect ed i n the system which

handl e the interrupts in the systemamd—thereby relieve the Central
Processor Unit (CPU) from software and processing overhead. A
representative interrupt control | besefiptbers nature is the Intel* 8259A
Progranmabl e Interrupt Controller (PIC) which handles up to eight vectored
priority interrupts for the CPU. (*Intel is a registered trademark of Intel
Cor por at i onThisTHaverEon relates cip spmputescsyatens dtheintegrept in the Intel

"M Cr 0S8 (RN loFe UIBERKty 105 dor Pard1 dPhe! fysekd sl Er259A PI C
can be &%gm%r}gd by software commands to respond_to ed e or |evel

trigger up? SRBUeEt apf FeorgRd;toapnterrbt-redated $OLBMTBt er systens to
oper at ecqumands ithut arehnenidlamr indohpstitdeswithl yhe systemipt - rel at ed software -
comands in one node but to be responsive to interrupt-related software

commands from ot her system configurations or prograns that are based on L
.d| fferent nByttems ofythigmatygze have been described heretofore, such as the =

Nefv pagﬁaulﬁemdah d&iphtbis AQCRRAIANSS Wrebsdlad GoputeE A uRd He@BondiNere is

rovi de
P g omputer AT are trademarks of International Business Machines

Corporation) which have one or more programmable interrupt controllers

_ interconnected in the system which handle the interrupts in the systen
and thereby relieve the Central Processor Unit (CPU) from software and
processing overhead. A representative interrupt controller of this
nature is the Intel* 8259A Programmable Interrupt Controller (PIC) which
handles up to eight vectored priority interrxupts for the CPU. (*Intel
is a registered trademark of Intel Corporation). . The 8259A features ire
described for example, in the Intel "Microsystein Components Handbook",
'1984, Pp 2-120 to 2-137. The 8259A PIC can be programmed by software
commands to respond to edge or level triggered interrupt modes. It is Q

’\\/ desirable with certain computer systems to cperate primarily with

software that uses only interrupt-related software commands in one mode
but to be responsive to interrupt-related software commands from other
system configurations or programs that are based on a different mode.



tonput er system desi gned to operate nor nﬁ?l'y in response to software
‘commands in a first command node i ncluding a control device progranmmuabl e -
under -control ,of a comuand to operate either in said first node or a second
hode, \¢cha@Caet&006kd by detecting neans operabl e pri &bwtpagkr BnaptEISiiom of a
recei ved command to said control device to detect the node of the received
command and, if it designates said second node, to nodify the conmmand to

designate said first node for transm ssion to said control device, whereby
sai d control d@vpeserdansy with hhedpresenhdnyertion, stiedefis providdd a

Ot Wi t NStcaRputiG by¥telcsiiRabd To Sperale ndimelMEdn CULPBALE to sdtyaiif- 006
Amended pa eg%. #ﬁ)rl | '191 In the gr(ﬁgtl ce of the present invention. a
si gnifi céﬁﬂ"’ aht £HEIFEE §ompang Beqe: Anghiding 4 control davige Ryorramnabie s

pr ogr ans untisatconbrnld o6t deomhael be dpetatgaiitidre iArsmiderriat esbdecsPai i bl e and
a large r S ed on the ste I.n a preferred
enbodi me%’té g?'gt{ gga?j’es%grgfﬁé:gg?%}a’fzaat{]!ltgﬁgi#%r_ '?e.%lspo esrgﬁg? pgg]ﬁhﬁ"er system
util i ses t¥anemigpion |94t a (recaived, comnant to; sgid \cohtrad] dewtesi to \detectt dhe upt
conmands mdlie Af thé FREeived! commat@Sinddbl£ 1t0adgAltds bRid'S8cHdB5M,S B0

i nconpat i blf s%gt war e t hat %‘g’ppl i es eg‘ge sensitive interrupt conmmands.
Greuit MSYFy ithe Gegmanq ko, Jerisndt saild Sirst @ode fox Framsmissisncie apid al |

i nconi ng cedt1s dasicie), Wheiraby rqailflt cont poh ddsiceds t progi smiiedetd iopetdta $aME
manner a \ Lt nds. .JQhe, princi.ple resppnse_and :
conver si %ﬁk‘gaﬁkﬁgﬂg’% illaé:g'ig%%gﬂggoﬁvgr%%igﬁ%&g i°§n9‘|f’9 éffggv(faec andeovel

commands as well as to treatnent of command types other than interrupt

colwrinds. - The-preferred enbodi ment of the invention will now be descri bed,
by way of exanple, with reference to the acconpanying draw ngs, in which:

Figure 1 illustrates a computer systemincluding a CPU, a ..



programuabl e i nterrupt controller and de;gde and buffer control logic for
processing interrupt command signals in cordance with the present

i nvention; Figures 2A and 2B illustrate respectively, the format of a- ’
representative Initialisation Command Wrd (1 CAM) and an Oper at’i'on. Oor?fgnd _
Wrd (OCV\l used in the systemof Figure 1; Fi gure 3 shows details of .
buf fer coPt386-9%yic of Figure 1 including a wite gate Angnded, d’ag‘ét’ea Ap"11491
BCO- 86- 006 Figure 4 is a timng chart. showi ng signal wavefornms occurring
during initializati.on of the programmable interrupt controller, especially

showi ng use of the | CW ‘command word; Figures 5A, 5B, and 5C-illustrate
| ogi ¢ and conditions pertaining to operation of the wite gate in Figure 3;
and Figures 6A, 6B, and 6Cillustrate logic and conditions pertaining to

~operation of the read gate in Figure 3.: The conputer systemin Fig. 1
i ncl udes a CeRBridie Pragtdseiqfyths ipres@mUjnvention i shorificant adyantage is

Progr ammﬂlexe&r%ﬁfcéuﬁft@ﬂﬂi QhéRiaih |£b12c§di@nb)bf6@¥anﬂf Bkt Mﬁ)r’rprl si ng

address bus 14 .and data b )-wi th oth er €l-e S |ncI udi ng ut/OJt put
(110 deVTHsEvEs %?,e i&a’e%es %ﬁ ‘P'9£

(ROVM 11. sdhldpasgraﬁsgcnl bearseddmr &héesjrslnymbus 14 to Address Decode and
| nstruction Decode bl ock 15 and Data Signals by data bus 17 to block 15 and

Buf fer Control Logic 20. Various data,.status, and control ‘signals are
suppl i ed suchIas® m##lwﬂmmqtnéczl& dggntibed inpdetail| later2® and Decode -

Resul t ONpddsdfia? comphter sy ARECEON1Sed softide ERIE nblhd9y 2dibp1ed) only

_ . . level sensitive interrupt commands at all times. It is desirable to be
able to use othenn.e incompatible software that supplies edge sensitive

interrupt commands. Circuit logic is added to the level sensitive

system which intercepts all incoming edge sensitive interrupt commands

and treats them in the same manner as level sensitive commands.

The principles of response and 6onversion can be applied to the
converse situation i._e., edge vs. -le_vel commands as well as to treatment

of command types other than interrupt commands.

The preferred embodiment of the invention will now be desc:_:ihed,_ by
way of example, with reference to the accompanying drawings, in which:

Figure 1 illustrates a computer system including a CPU, a

programmable interrupt controller and decode and buffer control logic
for processing interrupt command signals in accordance with the present
invention; ' ’

Figures 2a and 2B illustrate respectively, the format of a
_x:epre'sentative Initialisation Command Word (ICW1l) and an Operation
Command Word (OCW1l) us«3 in the system of Figure 1; '

Fiqure 3 shows details of the buffer control logic of Figure 1
including a write gate and read gate;



3) or -Read- Gate signal (line 27b, Fig. 3). LEuffer Control provides data by
way of bus 17a to Interrupt Controller 2. Prbgranmable Interrupt Controller
2 hamdl es up-to ei ght vectored priority interrupts.for CPU 1 by way of the
ei ghts4i ne IRO IRL, IR2, etc. to IR7 via bus 30. Only three 1/0O devices
6-8 are shoym, n?'b%cted in the systemof Fig. 1 to lines IR0, IRl and | R2.
Interrupt Control er 2 functions as an overall manager. [t accepts
requests fromthe I/O devices, determ nes which of the incom ng requests is

of the highest etarmsea(pfmaglém}t Aeid 3i5TIIEId IR DebBESNGNT
~request -has_a hi ghe grl orlal val ue than the level currently_ being

servi ced, aﬂ‘&F’t“gs’cfEé“ H3a5it Capthey PEROTARIIR e RFesTuRty CPRYE hased on
this deter Nesyiciollly shovB@g- ke 66 6chearntwll tamadi wxrdysual | y has a speci al
programor "routine" that is associated with its specific functional or
operational requirenents which i.s referred to as a "service routine".
Interrupt ContrBigures2A,qfReandsiilhtustratetlogiemndt congptions pertpiniyg

i nformati ongd QpeRitibnt dBihe AkkitOYalth" id Ig-ggtlf;_reogragydCount er to the service
routine associated with the requesting device. This "pointer” is an

address in a vectoring table and is typically referred to as vectoring
data. A selecti Eﬂ;\ﬁ'ﬁasmﬁ ,L0B6B} wnancba&li&taueé l1eBie and ¢dnaipiagr pertainEy t hat
t he manner {g q°£q§ I q%g% o Iprrpcessgd by Interrupt Controller 2
can be conflguP 0 na c S éﬁtfeﬁ Fefents.  The priority nodes can be
changed or reconfigured dynantcally at any time during the nain program

Thus, the interayp g:oﬁfaﬁéé‘it aﬂn %d@lf s Redhads J%ghlééa‘idprcﬂ&%siﬂ?} ghid/pt
s\ecfuence is full escrib t he above reference
CPU) 1nterconnected with a Programmable Interrupt Controller (PIC) 2
: and by way of bus 3 (comprising address bus 14 and data bus 17). w1th
other elements including Input/Output (I/0) devices 6~8, a Random Access

Memory (RAM) 10 and Read Only Memory (ROM) 11.

Address Signals are'directed by bus'i4 to Address Decode and
Instruction Deebde block 15 and Data Signals by data Bus 17 to block 15
| and Buffer Control Logic 20, Various data, status, and control signals
are supplied such as Chip Select on line 25, Address "0" on line 26 and
,_Qecode_Result on line 27,_which represents a -Write Gate (line 27a, Fig.
3) or -Read Gate signal (line_27b; Fig. 3). Buffer Control provides
data by way of bus 17a to Interrupt Controller 2. |

Programmable Interrupt Controller 2 ﬁandles up to eight wvectored
prlorxty interrupts for CPU 1 by way of the eight 11ne IR0, IR1, IR2,
.etc. to IR7 via bus 30. Only three I/0 dev1ces 6-8 are shown connected
in the system of Fig. 1 to lines IRO, IRl and IR2.

| fInterrupt Cohtreiler 2 functions as en_overall maneger. It accepts
_requeste from the I/0 eevices. determines which of the incoming requests
is of'tﬁe.highest importance'(priority); ascertains whether an incoming
- request has a higher priority value thaﬂ the level currently being
serviced, and issues-an.interrupt via (INT) line 31 to the CPU based on

this determination.



M cr osyst em Conponents Handbook. Programnming the 8259A Interrupt Controller '
2 accepts two types of conmand words generated by CPU 1. (1)
Initialisation Conmand Words (1 CW\): The grnﬂat of ICWM is,shown in Fig.’
2A. Before nornmal operation can begin, Interrupt Control ler 2 nust pe "f'
brought to a starting point by a sequence of 2 to 4 bytes tinmed by VR

"pul ses. (2)BCBEreAG on Command Words (OCWs): The format of OCW is shown

in Fig. 2B. These are the command words which conmand the 8259A to operate
in various interrupt nodes. These nodes are described in the referenced
handbook and ar Eacfa)I/ﬁLﬂquCﬁésswéalmé 4 EPrptadt PERPTARI F i"Foutinge thpt is.
Speci al mMaskssBedeted wBEiQ-l&é SaGid)c rRntdiRdarnicoddrat Q&Ehlliﬁmé’ﬁﬁst ten

' into the 8259A_ anyt af tialisat d
Wt Ao e retRried €6 aq oy AsrREE HBURT o IERT R SO ME G 1

(1C\M), Figafiet, 1$mhgsararinsextzh9t|w crmlh.satppmeseqﬁerm:.durtcngpwa.l that he
fol | ow ng agsfmgah&al bde R¢6Mam BountelNEo %ﬁg e T05E rBhE il Lﬁ%ﬁ@é&htﬂ‘h' ch

means t hat wng initiafisation, an int errupt request I nput
make a | ow ERe Fegrestinddevien: t Shieepinteriniy arcaddypss ip)a VeFﬁE’-"rWt err upt

Mask Regi Steibllesaﬁ'd @.@r@ﬂucally referred to as vector:.ng data.

A selection of priority modes is availaﬁie to the programmernso

that the manner in which the requests'are processed by Interrupt

‘Controller 2 can be conflgured to match system requlrements. The
prlorlty modes can be changed or reconflgured dynamically at any time
dur:ng the main program. Thus, the 1nterrupt structure can be deflned
as required. ' ' '

The interrupt sequence is fully described in the above referenced
Mlcrosystem COmponents Handbook. '
Programming the 8259A

Interrupt. Controller 2 accepts two types of command words generated
by CPU 1.

(1) Initialisation Command Words (ICWs): The format of ICWl-rs shown
in Fig. 2A. Before normal operatlon can begin, Interrupt
‘Controller 2 must be brought to a startlng poxnt by a sequence of 2
to 4 bytes timed by WR pulses.

(2) Operation Command Words (OCWs)z The format of OCW1 is shown in
' -Fig.'ZB._ These are the command words which command the 82592 to
operate in various'interrupt modes. These modes are desoribed in
the referenced handbook and are: : ' : |
a) Fully nested mode
b) Rotating priority mode

¢) Special mask mode

> -



"’c)‘ | R7 input is assigned priority 7. d) (OThe sl ave node address is set
"to 7. e) Special Mask Mode is cleared and Status Read is set to IRR f)
;f 1C4=0, then all functions selected on ICWM are set to zero. The edge and
IeveI\fvrlggered modes are programmed using bit 3 in ICM. Refer to Fig.
2A.. 1 f LTI I\/I:B(_@_ss.@asl nterrupt request will be recognised by a low to high
transition on an IR input. The IR input can renmain high w thout generating
anot her .interrupt. If LTIM="1", an interrupt request will be recognised by-
a 'high' level on and) Rrobpad modd there is no need for an edge detection.
The interrupt request nust be renoved before the EO command is issued or
the CPU interrupt is enabled to prevent a second interrupt from occurring.
The conput er systhenPEWs [Eag.bel wistteo nintgutiss 8e89manykinieyattzer ate with

sof tware, sqqlritggﬁggpidncatlon programs, which supply interrupt
BC9- 86- 006 rel ated commands (I C\) at initialisation tine that primarily

establish a |l evel sensitive node for Interrupt Controller 2. It is

desirabl e to nuiwHeakwed At Mmaa'ﬁomﬁéﬁldl S{th2ad+D sasfb4l=@yedm§e{h8i tive node
to enhance perfor

nd, duce nai se probl enms” _which res in fal se
det ecti on of PERTEAS 85 Fm‘t’\ﬂﬁﬁ?tﬂﬂ?scwag"oﬂgrgﬁo&%ﬂ é]\%rréc‘[”nat
suppl i es edgga:asms:ihmitatmmmnﬂozs lsgqaadr&esmming&mahedgefﬁmdeiﬂgcm at
initialisatigactine, QRES, | ncompatible. If the Interrupt Controller 2 is
programmed.t o -edge trlggered node, by software witten for other conputer
systens, the systemw || not conplete the interrupt sequence.

L o a) _The edge sense circuit 1s reset, which means that follow1ng
initialisation, an interrupt request (IR) input must make a
low-to-high transition ;o generate an interrupt.

b) The Interrupt Mask Register is cleared.
'c) IR? input is assigned priority 7.
d) The slave mode address is set to 7.
' e). .SPQCLal Mask Mode is cleared and Status
d Read is set to IRR.
f) If IC4=0, then all functions selected on ICW4 are set to zero.

' The edge and level triggered modes are programmed uszng bit 3 in
~ ICW1l. Refer to Flg. 2a. '

N~ _ O 1f LTIM='0', an interrupt request will be recognised by a low to
' high.tranSition on an IR input. The IR input can remain high without

'generating another interrupt.

If LTIMr'l','an interrupﬁ request will be recognised'by a 'high'
level on an IR 1nput, and there is no need for an edge detection. The
'1nterrupt request must be removed before the EOI command is issued or
the CPU 1nterrupt is enabled to prevent a second interrupt from

' occurrlng.

The computer system in Fig. 1 is configured to normally operate

with software, such as'application programs, which supply interrupt



Logic is added to prevent initialising the eqntrol | er to edge triggered
node. This feature enables programconpatibility with other systens. A
systemw thout this feature is likely to be Iess conpatible to pre-existing
Personal Conputer Software applications. In Fig. 1, whenever an edge
trigger coomand i s decoded by block 15, the Buffer Control |ogic block 20
traps the casrased®éand the controller is conditioned to respond in the sane
manner as if alevel sensitive conmand was received. The edge triggered
~nmode occurs during the first initialisation conmand word (1 CW\). The -
occurrence %sflated sommndist (BIW1) satddniétiaddsatipnt himel vhas pxivanily dsvabhishe set

on bus 17a d 3e46F GRAsitivhamdie for Q¥ELr@RSEdntyE1TRAL, Theid QEbirdb2duid ed
for this function i.n block 20 includes, tri-state buffers to gate the

bi - di r ect i JHAPE}Y ANESHURT £orhEPHLeE D ARt SBTR 6o sERFiddre Bgedte eAkafScode.
Detai | s ar epexiiomnnca iqy "r&uckndiisg. pﬂablamdahm&uﬁ:éemainlﬁl&boaute&bﬁn

supplies data_via,bus 17a to e lnte rupty Cont r ol | ther PIC
2a can be prfg\?ndlea;e Jtde5| redgm\'/ﬁ A éfppr’oporl 4 soféw (rleotr%ao e? one

during opereﬂgeosﬁnSBGi?GeFOMr signiadgi @cboa%@npedgﬁegoiﬁ @ENE at0 and 47 and a
pul | up re%rﬁt@&li@%tloﬁlﬂ@tb%goﬁcﬁe %&@Q@lﬁgsul ff Zhe rﬁﬁ@fﬁﬁﬁt éor?&rul'.'fér

-Wite Gate Signa line 27a or Read Gate Signa ' 1"ne froma
port in 15&%94?@*%%#&3@%&5%%% mofey r"chF?fer’aBFd(ﬂ%tEP f°A Q1W’r’-t e Gate

Signal to t&oa@ktézo s9§tanfsQ| aze/\@ymemowﬂﬁhba Nfomp el th@@intéiﬁfﬂtuﬁéquence.
Controllers i ncl udes

d
505. 55- 006 (GHB 18 GAAe EY URRE APLEOHOPITE PR OTRr TRSSAGIRES
| nterrupt Gexder olthdssfeatanel epabled beogﬂaeadodpagimnmglwiahsottjieocmtéﬂsand 49.

'n Fig 3 el Wiehbild «fs € PUROL W0 fhikfy W n011ebB i ElE P

pre-exlstlng Personal Computer- SOftware appllcatlons.,

In Fig. 1, whenever an edge triggeruconhand is decoded by block 15,
. the Buffer Control logic block 20 traps the commandS'and.theecontroller
is conditioned to respond in the same manner as if a level sensitive

command was received.

The edge triggered mode occurs during the first lnltiallsatlon
command word (Icw1). The occurrence of this condltlon is detected and
the LTIM data bit for mode set on bus 17a is forced to be at a level
sensitive mode. The logic required for this function ln block 20 o/
includes tri—state_buffers to gate the bi-directional data, with a small

amount of support logic to do the decode. ﬁetails are shown in Fig. 3.

In Fig. 3, a data buffer 35 is shown that supplies'data via bus 17a
”td the Interrupt Controller (PIC) 2. Another PIC 2a can be provided, if
de51red, with approprlate selection of elther one during operation.
Buffer Control_Loglc 20 comprises blocks 40 and 47 and a pull up
resistor 52, :As'noted the Decode'Result 27 repreeents either a -Write
Gate Signal on line 27a or a —-Read Gate signal on line 27b from a port_:
in 15a of the Address Decode and Instructlon Block 15. A -Write Gate
ngnal to block 40 controls wrzte operatlons 1nvolv1ng Interrupt

Controllers 2 or 2a. Other Write loglc includes blocks 43-45. A -Read



¥

“Controllers 2 or 2a, the -Wite Gate on |i 27a is active except during a

"wite for the conmmand I1CW. By not activatiRg -Wite Gate during a wite
sfor 1:*CWL, Data Bit 3 in the command is naintained at a high value by the
pul I ™4p resistor 52. Wien Data Bit 3=1 during a wite to ICM, the selected
I nterrupt Cqpiro é é is set to or remains at |evel-sensitive node. The
status and condi s of the various control and data lines for Read and
Wite operations, but especially Wite |CWM are shown in Fig. 4. The logic

devel opENt dale Sl Ao Blodl ¥ & RAREIAL LOLP opSrdrs Hé%@&ﬂgg!g rtedPupeA - 5C

as based on the follow ng paraneters: ose w data
from t he XDAPRE¥RIdSr® %énﬁl%ct@'d'e!fonetaﬁelmwlmﬁei FPé°¢1F9r 48 and #Pal i sation
comand Wo_rd(IC,\/\l) is being witten. ICWM = 1/0O Wite when (AOC=0 and D4=1)

( Tr ap F}Pe . ogi_c %‘vel ment for control of Read Qperations is
illustrated in EiggRse ?@8 BIForRRRG BPTD P ripepaf et BrterTeRad Gate
Pur pose Al @Nndmuei:s @mokh2a 8258 ~Weitee Gdie @nt Bihel 074 He adTA ditept Wurify a

read cycle tpo r 86- 006
Ther ef or e, vﬁ]é’%ﬂ& ) é&hgo%% glrcgﬂv\erl%%&%/ %JEQ%EJ' ngteocate dlégg’fqoal evel
or edge rrodé”r’-i:?l§°e'l F&i- t DatlanBifts 3nbeli thieccomminad @@nman-@ed ettei high value

- - by the pull-up resistor 52. When Data Bit 3=1 during a write to ICW1,
-the selected Interrupt Controller is set to or remains at
level-sensitive mode. The status and conditions of the various control

W, . ..and_Qata lines for Read and Write operations, but especially Write ICW1
~are shown in Fig. 4. N '

 The logic development for control of Write operations is
. illustrated in Figs. 5 - 5C1as,based'on_the following parameters:

Write Gate .
Purpose
Do not allow data from the XDATA bus to be directed to the

- 8259 when the first initialisation éommand word (ICW1) is
being written.

ICWl = I/0 Write when (A0=0 and D4=1)
(. Trap )

‘The ldgic development for control of Read operations is illustrated

in Figs. 6A-6C as based on the folloﬁing parameters:

Read Gate
Puggose
Allow data from the 8259 to be directed to the XDATA bus _
during a read cycle to the chip or during an INTA cycle to the
chip. | |
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node. Further, it is evident that the iﬂ/entive principles set forth herein
can be applied to | evel to edge conmmand conversi.on or to conversion of
comand types other than interrupt commands and under other ci rcum;ta_ncé
where it is desirable to establish conpatibility anong several otherw s

i nconpati bl e systems prograns, or software. Additionally or-alternately,
the Wite ga?% 8- B%I may be used to signal the processing unit that an
edge triggered command has been detected. This information nmay be used by.
~the processor tcfhé%eaf.% gt hﬁ)r A& @6l Scogtt quﬂ?er}@aﬂteﬁag@ tol ﬂgcﬂmbﬁnﬂleh/ O
.decodes, attenpts frans er data wth unattached e ment) which ma
associ at ed wptlevel(r edyegofed thenpinsyit aF’-I'féYi)r"Géb@ﬁsn ﬁP’E‘“‘?ﬁQyt? Héﬁ’egl ect
to di sconti gyg.the operation, m)dlfy t he operatlon or continue with the

def ect s. . BC9-86- 006L New page
18 April 1991 1. A conputer system designed to operate nornally in
response to sof mﬂﬁezcommdwm@na ﬁhaltsthecanmuivamidncmﬂletsdsetg fardont r ol

d 2 | e f h
Sara 1ot RfEORRR BecolliiSn GO o8 ool OHRRY SRERRIA 6 Rel 17 ]

ook

r

oper abl e pr lconvetr@mu &fsmmnértmswﬂe@eﬁﬂ@dlmﬁ copmangisjardh ¥Ryl devi ce

to detect ttaféhég)@@rafmsrtmcésecﬁéz\ée@t CRITEBEEaB1E  td Estdb1668 | GRBAEIDISDEY]

second node, to nodify the command to designate said first node for
transni ssi ofmeRs saveraloptheswisr incempapible fystensy PXRFCABT Q5. FRREVRES:

programed to operate in said fi rst -mode notvmthstandl ng the designation of.

th i ved and, d
Sof tvar o CommandBaLrieneht A7, piRORNNa o 1o isd Jafe Nfhfr fp ilupla 38 €

pr ogr ammabl Q:.gniﬂlethelmrocess:l.ng unit that an edge triggered command has been
detected. Th:.s information may be used by the processor to flag other
defects (t:.me- dependant' code, incomplete I/O decodes, attempts to
transfer data with unattached equipment) which-m_ay be associated with
edge triggered commands. The processing unit may then elect to
diécontinue the operation, modify the operation or continue with the

‘defects.
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“controller. 3. A system according to cl bpml or claim2, in which said

det ect i ngpgaegépoenc! udes wite and read control | oghgw(ége 78/ hpf I 1991
controlling . transfer of data to and fromsaid c ' Hrg system

operaki ons and operabl e to decode each software signating said

second nujeiaénd -to force the conmand to designa ﬂﬂ%@iﬂl E ne. 4. A
system according to any of clains 1 to 3, in wh Hox Mg neans is
operabl e to generate a node conversion signal in-response to detection of a

conitand desi griatcPmpptesi systen oirs igurtt tosefedaty derneliyein irepparisgntd serving

as a fl agdfewdscombamnddhal Ref1sef sordiafa Woide Nir2081m! 8Ccdnteor AEVBAY (2§

conpatible with e system 5. A system accordi ng to any of .the previous
o CEToRFTREb LS GRS BRI AR oMM LS SEoRrit SEEATR Ab At et dar o
and comramdebit @, sexrtidside, detiayattenised diys detgiting Inpann (163 tapepasiket er mi ned
DIt POSIt:Q8, !¢} tD&suBTRToE % JELETLNCmplRl NE s 41° ATIReviRg I A 5. the
first or the second node. 6. “system accordi ng to any of the previous

clains, idetant chesende abdde tenpdved comsend endgdér i detenatiesl seddel
sensi ti veiBae mode, to dodiy! €48 AemMind! & deB1iblaRbBdAd Flrsthhsde $64d first

node is |l evel sensitive de an ai d second node_ is edge:triggered node.
transmission to_sa{H)controq ngice, whereby said contro devié%gis
programmed to operate in said first mode notwithstanding the designation

of the received command.

2. A system according to claim 1, in which said software commands are
sa o ) : )
interrupt commands and sevés control device is a programmable interrupt

controller.

. 3. A system according to claim 1 or claim 2, in which said detecting
‘means includes write and read control logic (40, 47) for cbntrolling
transfer of data to and froh said control device during system
operétions and operable to decode each software command designating said

second mode and to force the command to designate said first mode.

4, A system according to any of claims 1 to 3, in which said
detecting means is operable to generate a mode conversion signal in

U response to detection of a command designating said second mode, said
mode conversion signal serving as a flag to indicate whether software
which generated the command is compatible with the systen.

5. A system according to any of the previous claims, in.which each

said command comprises a predetermined number of data and command bits,
and said detecting means logically inspects predetermined bit position
in the command to determine whether the command designates the first or

the gecond mode.

6. A system according to any of the previous claims, in which said
modes comprise edge triggered mode and level sensitive mode.

7. A system according to diaim 6, in which said first mode is level
sensitive mode and said second mode is edge triggered mode. '




