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processgp,, at the co-processor 35 has attenpted to read data
fromyan I/O deV|ce on elther an 8 bit wide or a 16 bit wi de data channe
The main processor now issues a read fromthe co-processor trap address
regi ster. Wien this read i's detected by the decoder 70, a select line in a
selection bus 75 is 25 raised to enable control logic 48 to open gates 65
to pass the address fromthe co-processor address bus 45 onto the 1/0O data
bus portion 16a of the I/O bus 16. The main processor 11 now has the
address from which the co-processor 35 attenpted to read. The main
processor 11 can now either issue the read requests directly to the 1/0
device or calcul ate what the read data should be. However the main
processor 11 derives the read data, it wites that data onto the 1/0O data
bus portion 16a, through a set of gates 66 and, 30 therefore, onto the

co- processor data bus 67 to the co-processor 35. Simlarly to witing the
trap address to the 1/0O address bus portion 1 6b, the operation of witing
the read data to the co-processor data bus 67 involves the opening of a set
of gaf es (66) to allow the data onto the bus. Since the read data has now
been Written to the co-processor 35, the trap control |ogic 48 drops the
NOT READY signal to the co-processor 35 to allow the co-processor 35 to
proceed. The co-processor 35 35 then receives the data that is being held
on the data bus 67 and proceeds with the operation as if the actual /0
devi g¢ had been read. The sequence is very simlar for a trapped wite
operation. In that case, the main processor 11 sinply obtains the trap
address as in aread trap, then issues a read to the trap data register.
When this read is detected by decoder 70, a select line in selection bus 75
is raised to enable control logic 48 to open gates 40 51 to pass the data
fromse he co-processor data bus 67 onto the I/0O data bus 16a. The nain
processor 11 can then witer the data to the I/O device .if desired. Rather
than witing this data to an I/O device, this procedure can be fol |l owed
when it is desired to send data fromthe co-processor 35 to the main
processor 11 for use by the main processor 11 for sone other purpose. Since
ther&is no requirenent to wite to a real 1/0 device, read or wite traps
provi de a conveni ent nmethod of synchronizing the operation of the two 45
processors (commonly known as a semaphore) or of passing data between the
co-processor 35 and the main processor 11 during the running of diagnostics
or for passing paranmeters or paraneter addresses fromthe co-processor 35

i nput / out put operating systemto serWce routines running in the main
processor 11. Referring nowto Fig. 5 the logic is shown for |oading the
trap RAM 46 by the main processor 11. The 50 trap. RAM 46 may be an n by 1
bi t statlc randon1access menory. As descrlbed relatlve to Flg 4 mhen t he

- . AR A S .. Y o,



contr'ol |ogic 48 whether or not the co-processor 35 can directly address an
I /O device on the |/O bus 16. For the purposes of this explanation, it is
assuned that a binary zero at th&EPhERAMBIdress neans that the

co- processor 35 cannot directly access the chosen I/0O device on the 1/0O bus
16, while a binary value of 1 65 neans that the trap control logic is not

i nvoked and the co-processor 31 can have direct access to the particul ar
device on the I/0 bus 16 correSPBRBI hRBAP_MRBPAddress in the trap RAM 46.
One of the particularly useful "and i nportant features of this invention is

that the main processo nag) chagn t S e

patt cﬂl'ﬁ?aﬁsﬁd%’ﬁeﬁst ﬁe*%&%ﬁaﬁfﬁé%m1328%53?’?%#‘2%%?8;55% nto
Fig. 5, when the main processor 11 has control of the 1/0 bus 16. the
MASTER | bGfodre Gltrg%naaaréﬂlﬁlﬁtﬂ frrhpetalid) Ra0lesser tiflpmdirecsesh
particular ™trap M updat e” address on the 1/0O address portion 16b of the
I /0 bus 16, a decoder 70 detects that the main processor 11 desires to
updat e t e Rtap laccelssohe af semaphoresaddress trap RAM 46. An output of the
decoder 70 onpld®otl switches the 5 nultiplexer 47 fromthe default state
(whi ch was described in 'Fig. 4, wherein the co-processoy address bus 45
contents are gat e®XEFMEEGH ?rfﬁ‘ﬁrplaéfé?nfiewci} & tlf‘gbcﬁéﬁ 46) to a
tenpor’ry state i rrap Ghtdat acalculated/ femaphodeusegpens®n 16a and t.he

CO- processor FQus 67 is passed through the nultiplexer 47 to address
the trap RAM46. (This-.also requires enabling of the gates 66, Fig. 4.)
Wth the multiplexer so swtched, the VO portion 16a of bus 16 as well as
the co- PEQSEFS Orrataiadidress6is hatmmedndepipteed thereto by the main 10
proceszgor 11 @?&qua.lit,y of at least m+ 1 bits. The mbits are gated

t hwough the nulti pl€xer 47 to address a particular single bit nenory

| ocation in the trap RAM 46 while the additional bit is gated fromthe data
bus 67 through gater @Revieet Bén dsd assiynedato cfo-iprocesaprRAM 46. Concurrent
with this the main pro Oholl al so causes the 1/0 bus 16 I1/0 wite line
torise to an up-level. th the signal on line 71 from decoder 70 al so at
an up level, the AND gate 72rpP.oRAMISsASR1GH FeNAqe & FATPYOCIIRAC R TE
termnal of the trap RAM 46Rreh@ ddtiss =lReadud/®rdettilte porh processor 11 can
wite either a zero or | 1. bit To a particular address in the trap RAM 46
whi ch ssorresponds to a &%PPCUI ar 1/0 device. Referring back to Fig. 3, in
a sinilar manner decodd¥lsg0 i(sdewiee cgnset Per¥easfignesils to binary zero
or one levels in the force Negisychusét avfl iconfhecthnk Gepander add in a
manner anal.ogous to that described just above for setting the bits in the
trap RAMSE8E 1t will, therefore, be understood by those skilled in the art
that 2 the dynanmic flexibility offered by this technique relative to |I/0O
traps is g@ls3@ rofah cahd s 114 ah CemullatieduBbves@t rols. Table 1 of the

foll owi ng pr og.%amﬂ'n? design | anguage is another form of the description of
the above- deS@PPbRRF operations for performing a trapped READ operati on.
This |jsting paral Read sdme @oténali M0 deyicebdl necrssaxd ative to Fig. 4. 25

3835 40 45 50 55 ga1cufi! %4844Bdd read response

50 .
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TABLE 1 READ TRAP: 5 Trap address = TRAP ADDRESS REG STER I get the
trap address Conpare Trap address with Traptable (tabl e of trap addresses)
10 |f Trap access is a semaphorEP 8382 84%BThen Do; Execute whatever action
semaphore indicates 16 Trap data = cal cul ated semaphore response
End Do; 20 Elself Trapaddress is shared device Then Do; |f Device can be
assigned to co- pr Beeds@atas calculated emulampd,regd XeSPORE = Assign
device to co-gH@®Rssor Read data = Read 1/0O device port 30

End Do; Else ( device cannot be reassigned Notify user of conflicting
demands and exit 35 Elself Trap address is an enul ated device Then Do; Read
soge actBh$e |/ O device if necessary 40 Calcul ate enul ated read response 45
50 55 7 ER3? MdBilaResd K cecurredl atmsk ifjuuakedandaekttesponse End
Do; 5 Else Trap should not have occurred. Notify user and exit 10 Endif;

Endif; Endif, If 16-bit flag = False Then Do; 15 Exchange
hi gh,oandEhMbﬁmbfo Epdif: dat a as address requires so that

co- processor receives 20 data on correct bus lines. End
Do; TRAP__D JREGQ STER, = Trap data; ! send the data to 25

co- procegg f92£1tj¥%ag —RFalse

Then Do;

i Exchange high and low bytes of Read_data as

address’ requires so that CO-processor

receives _
20 data on correct bus lines.
i\' Y End Do;
TRAP DATA REGISTER = Trap data; ! send the data to
%  co-processor
End READ_TRAP;
30 i R . .
Table 2 of the following programming design language is another form of the description of the above-
described operations for performing a trapped WRITE operation. This listing parallels the operation
described above relative to Fig. 4.
35
TABLE 2

WRITE_TRAP:

Trap_address = TRAP ADDRESS REGISTER ! get the trap address
pu Compare Trap_ address with Trap-Table (table of trap

addresses) '

If Trap_address is a semaphore address
50 Then Do;



End READTRAP;'SO Table 2 of the foll ow ng progranm
anot her form of the description of the above- descr
perforning a trapped WRI TE oper at FBR.1938#4B1 | st ng

ng design | anguage is
i bed operations for
paral l el s the operation

descri bed above relative to Fig. 4. 35 TABLE 2 WRI TETRAP: 40 Trapaddress =

TRAP ADDRESS REGQ STER ! get the trap address 45 Co

Semphor o addr eqs 51ce datncr 3R SRR SRR o)

Read TRAP DATA REG Sfekethitidatp = Balse = False 5

npare Trap addr ess

ap address is a
944 Bl Wite data =
Then

Exchange hi gh and | ow daftienbytes of Wite data if address requires to that

corgect byte is processed.E&Qhange high and EXF@4LE

i ndi i Wi d d Do; I
Shar ed devi ce Then Do; 15 1 | VELYLERChLH AATERAS SREY 5

Trap address is

eigr action semaphore
8-Pi&cessor Then

Do; 20 conreqt b is/BXIqRFSE@vi ce t 0 CcO- processor
Wite-tata - TRAP DAkAchtwhatévdr adbidh semlspimre Endivatdbaisidp

Exchange high and | ow d y as address requires so that
MLty hESa @ Géérfim 2 ,

ort .=

Wite data 30

t byte i d. ite 1/.0 A
(I:E(r)urjr%g; E?/sg I(sﬁgéiobcc"gsggﬁ‘?ﬁft\l\%@g—rag%ﬁ%\#ég&}%ﬁ& PeY%ser of conflicting

denand% and exi Thgs DRiiself Trap address is an enul ated device Then Do;

If Device can be assigned to co-processor

Then Do;

‘If 16~bit_data = False
Then

Trap_RAM = Assign device to co-processor
Write data = TRAP DATA REGISTER -

26 Exchange high and low data bytes of
Write_data as address requires so

that correct byte

is processed.

Write 1/0 device port = Write_data

30 End Do;
Else ( device cannot be reass

igned )

Notify user of conflicting demands and

exit
36
ElselIf Trap_address is an emulated device
Then Do;
Write_data = TRAP DATA REGISTER
R If 16-bit_data = False ‘
Then

Exchange high and low data bytes of

correct byte is processed.
Calculate proper emulation action

Write_data if address requires so that

Write some actual I/0 device if necessary, either
50 with Write_data or with calculated data

End Do;

§5



Wite-data = TRAP DATA REG STER |If 16-bit data = Fal se Then Exchange high
and | ow data bytes of 45 Wite data if address
requires so that correct byte iEPBA8R84RBY. cCal cul ate proper enul ation
action Wite sonme actual 1/0O device if necessary, either so

wth Witejdata or with cal cul ated data End Do; 55 9 EP 0 192 944 Bl

El se Trap shou 0 Ve occurred ' u j%d jt it Endi f;
Endi f; Endif;" #ﬁvﬁ@‘fﬁ%& lﬁfE{%TgBnggé%f 'f‘ﬁ{et I Pgé\nkn%é%reo’alr anmm ng
design | anguage is another form of the description of the above- described

oper gt i onEngdk;Sehdiny BkiMmvai lability of |/ O devices in the trap RAM for
use by the co-processor 35. This listing parallels the operation descri bed

above relative to Fig. 5. 15 TABLE 3

| NI TI ALI ZEBndSWBETEQTRABLessor; 20 Wite Trap Ram from stored tabl e of
assi gnnents. User may be given nenu option to assign devices such as
printer to main processor or, CO-processor as required. I f user

25 makes Tdbisi Tefdhe foliveling prograininiag désignJanguageisangtherdormedf Ethe siescdietion efthe above-
assi gnressaribed3perationt RRSFINg UENPAltapilitREI Ofmicesin detiiap RAMnfPyse Sy the (CRIPIOAIREPT ON
|/ O | E¥aBilisdisting-pgratinlethesoperatiqnidseporibgsiabeye relative 10,Figs5.35 St art co- processor; 40
End I NI TIALI ZE; Table 4 of the follow ng program desi gn | anguage i s anot her
fornf®f the description of theaggEVviCevIT@ARIBEPIr am running in the main
processor. Wen this routine detects the need for service, the routines in
46 Table 1 and 2 are called as necessary. 60 55 10 '
Stop co-processor; '

20
</ Write Trap Ram from stored table of assignments. User may be
given menu option to assign devices such as printer to
main processor Or co-processor as required. If user
makes _ _
choices, modify table of assignmenfs to reflect current
assignment. ' | '
30
INTERRUPT CONTROL REGISTER = other contents + INTERRUPT ON I/O
’ ' | Enable co-processor interrupt
on I/0 trap
85
Start co-processor;

40 End INITIALIZE;

Table 4 of the following program design language is another form of the description of the service loop
_program running in the main processor. When this routine detects the need for service, the routines in
45 Table 1 and 2 are called as necessary.

56
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EP0192944B1 TABLE 4 5 SERVI CE LOOP: Begi n;

I repeat loop indefinitely 10 Wait for interrupt 15; 15 Flags = STATUS
REG STER: | red®01RSMBl gs register If (Flags & 16-bit
/O bit) < >0 Then 16-bit flag = True; 20 El se 16-bit

flag = False; If (Flags & READ |1/0O bit) < >0 25

Then READTRAP; Else If (Flags & WITE 1/0O bit) < >0 30

Then WRI TETRAP; El se Sone ot her ﬂ?&ﬂihét part of this disclosure; 35
Endi f; End SERVICE_ LQOOP; : I repeat from begin 40
In sungrary, a control technique is described for a main
pngessor/$§3¥FQEgkgﬁﬁ'environnent in which I/Ofacilities are shared

bet ween a master processor and a co-processor. The actual managenent of the
shared 1/ Q,resources i s made transparent; t Sy A [ ovi di ng
trappi ng | 859t ncorporated in a 45 r‘an'doﬁm%%egls O%rmry,. In&%gg{e by the
~mast ersoprocessor, which contains data related to the current useability by

t he co-prOﬁ§§§o§opfiﬂggrgaﬂghgsshared I/ O devices. Logic is al so associ ated

with the co-"processor to nage interrupts to and fromthe co-processor

card. Wiile the system described herein has used as exanples, specified
nicro-proc9§§€ﬁ3=a9§A@g§tﬁg@tg@gg;it.vwI! Feadi ey sl medimsa skilled in
the ar® t hat e principles of this invention can be applied in systens 50
enpl oyi ng processors of any size, large or small, fast or slow, the

exanpl es of har gdeafplhgei 8g16ebit uBLO Bikkia Y0y for the purposes of
description, and not t . leptati Cainms 55 1. Data processing
system i ncluding a ﬂg¥ﬂm€¥6§é§eg£$?lj)fggfto-processor (22), and at | east
one i rfPuVvout put (1/ CEldevléebit7flagrmekaksket o a bus (16), the co-processor
operating concurrently with the main processor and sel ectively sharing
utilization of the I/O device; said systemconprising: trap storing neans
(46) contai ni ngI&t (BhagedkeBEABOL/@shbbbli fig> td the 1/ 0 devi ce address

st at us,sdat a TABLE ,LOOP: Begi n;

I repeat | oop indefiEﬁF§I§El E%%??'for I nterrupt 15; Flags = STATUS

REG STER; . | read the flags register 15 If (Flags &
16-bit 1/Obit)gfga @f (Flags & WRITE I/0 bit) < > 0
30 Then WRITE_TRAP;
Else
Some other trap not part of this disclosure;
35 i
Endif;
End SERVICE_LOOP; ! repeat from begin
. 40
R

In summary, a control technique is described for a main processor/co-processor environment in which

I/O facilities are shared between a master processor and a co-processor. The actual management of the

shared VO resources is made transparent to the co-processor by providing trapping logic incorporated in a

45 random access memory, loadable by the master processor, which contains data related to the current

useability by the co-processor of any of the shared /O devices. Logic is also associated with the co-

processor to manage interrupts to and from the co-processor card.

While the system described herein has used as examples, specified micro-processors and controllers, it

: will be understood by those skilled in the art that the principles of this invention can be applied in systems

50 employing processors of any size, large or small, fast or slow, the examples of hardware having been used
herein only for the purposes of description, and not by way of limitation.

Claims

s5 1. Data processing system including a main processor (11), a co-processor (22), and at least one
inputoutput (I/O) device (17) connected to a bus (16), the co-processor operating concurrently with the
main processor and selectively sharing utilization of the /O device; said system comprising:
trap storing means (46) containing at an address corresponding to the /O device address status data

11



Then 16-bit flag = True; 20 El se 16-bit = :
If (Flags & READ /O bit) < > 0 25 Then ||mﬁ“||mhm Il
Else If (Flags & WRITE 1/0 tRRQ 1828448t 30 Y s
VWRI TE TRAP; Else Sone other trap not part of this disclosure; 35 Endif;
End SERVI CELOOP; | repeat frombegin 40 In
summary, a control technique is described for a main processor/co-processor
environment in which 1/0 faciliti®BLE & shared between a naster processor
and a co-processor. The actual managenent of the shared I/O resources is
made .t ransparent to the co-processor by providing trapping |ogic
inbofporﬁ#%Y¥qF4¥qﬂ?’randon1access menory, | oadable by the naster
processor, which cont.ai-ns data related to the current useability by the
co- processor. of any of the shared I/C)dev'é?g% Logl.c § : ci ated
wWth t he%S&?-“br ocessor to manage inter r'upft t ot a%#r%r?ndﬁgﬂ%gé ocessor
cardr While the system described herein has used as exanpl-es, specified
m cro- pr §§q%§r5!5¥é¥¥ﬁ§9|i§{s’ it will be understood by those skilled in
the art that the principles.of this invention can be applied in systens so
enpl oyi ng processors of any size, large or small, fast or slow, the
exanpl es pfad@rver Lri@ VRECISPER; used hereedd othy fDags heegispeses of
.descf ption,” and not by way of limtation. Clainms 55 1. Data processing
systemincluding a main processor (11), a co-processor (22), and at |east
one i nput/out prf (F14ysdeviéebit7)/a@dmitkted>t® a bus (16), the
CO- processor oper at, COAC e M he main processor and sel ectively
sharjhg utiIizaticw#éﬁhtﬁgc#;g+§%% ce;ﬁggéﬂ system conprising: trap storing
means (46) contai niBysetlérbitidftag =oFatsennding to the 1/ O devi ce address
status data EP O 192 944 Bl related to the current useability by the
co-processor of the |/0O device and dynam cal |l y changeabl e by the nmain
processor whenIfalBlag® 8cREAR I£0chitbnf|3 @sed by said nmin processor
sai dac0- processor, ¥hHen REABNPRAPY access to said I/O device, addressing
said trap storing nmeans at said address corresponding to the |I/0O device
address, for selectively preventing said co-processor fromaccessing 5
directly said gigede¥i ¢plagsap WRDTEOL/OeBig) (¢8) Oor utilizing said main
processor to servicg'saia ?%#e d access to said I/0O device when said
states data of said P?Bp B ans has been changed to prevent direct
access to said I/0O device by said co-processor, whereby concurrent direct
utilization ofﬁzggd |/ O device by said nain processor and said co-processor
is 10 allo at those times when exclusive access by said nmain
processor is not re§omeedther tnapspotepritcofdthést 6igraPRPXeiherein said
stat 85 data Cophgiged in said trap storing neans (46) is a status bit being
dynani cal | y changeabl e by said nmain processor (11). 16 3. The system
according to claim2 further conprising nmeans (48,49,50) for disconnecting
sai d co- phraceggRiyIcR2i.0bPem said bus (16) repeats&rdmsbagia bit indicates
that ,sai d i nput/outpul device (17) is currently utilized by said main.
processor (11). 4. The system according to claim1l or 2 further conprising
means (55in dukfdahh b chitfol ieStmligué| @ diBcrib&t ©OF & Wiain plddessoricopradessbr dndircambrd inTwtich
pr OCeSSIy faokiss aresHarel i bofwoer T8 @fastepYBcobsdE Bndo &l 8 prochsécd. The axcalt malagesdht @ddlees s
t 0 sal dshared I/O resources is made transparent to the co-processor by providing trapping logic incorporated in a
45 random access memory, loadable by the master processor, which contains data related to the current
useability by the co-processor of any of the shared VO devices. Logic is also associated with the co-
processor to manage interrupts to and from the co-processor card.
While the system described herein has used as examples, specified micro-processors and controllers, it
will be understood by those skilled in the art that the principles of this invention can be applied in systems
50 employing processors of any size, large or small, fast or slow, the examples of hardware having been used
herein only for the purposes of description, and not by way of limitation.

Claims

55 1. Data processing system including a main processor (11), a co-processor (22), and at least one
input/output (//O) device (17) connected to a bus (16), the co-processor operating concurrently with the
main processor and selectively sharing utilization of the I/O device; said system comprising:
trap storing means (46) containing at an address corresponding to the I/O device address status data
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i nput’/ out put device (17) by said co-processor (22). 6. T nAdidh o
to any one of clainms 2, to 4 further conprising neans (7 !Iﬁiﬂ“ﬁ@ﬂgﬂ[‘j@'ﬁg
sai d mai n processor (11) to reaﬁ"PH@zaﬂﬂrﬂTBéss of said input .
(17). 25 6 The system accordi ng to Gaim5 further conprising neans for

00 o i T R 5 b 0 o BB s qev.c@%és sm;e;..y§ﬁaa i}
correepon%ﬁ‘@l Iéi gg nt ii‘ or, E eVI ce
s LT
(0]

or wite "%or eengl s |d l/ a?gﬁmrali&bé%g

means for ea&ea.srb soFﬁ&Q'&EHéﬁéir? to a
portison o &w iAo ,gé rreans r cau5| ng sal d main processor (11

) to
c 0@“ ni ¢ attrgp Shlr ﬁ@ﬁé)qgqutlflzﬁrﬁ NGaidl efh prodastePidt sBivice €8y htfofhpled apcobtoSall WO
CO- Pr oces YaVice(when saidStatisdatl of Gaid faplhtiig MbANE HaSYen tifangad b prdveRBdictateds Bat a t o
be writtegad (@ Bevicd by ssidcdpretessss0r to said main processor. 35 8 The system
of any onenh&bbytdafcunént Gt WMiizatonaf said FQIdevibeby saltimain rodegsonwersaid C@@rpcessor is
cont sl | alliowed 3t thosé timesaahan pichsieswosss byl da)d rhan pre@b®cisinotabquirg: event i ng an
interrupt fromreaching said co-processor (22). 9. The systemof Caim8
f ur t her2.c Ghpsyswimrageandingrie clgiR71, whérbin seid istatug uuam@ma%wem #amuioring pegsdBiise (11)
for 40  status binbdingglysamidaliyt chengaphle iy sgichmpin Rioceso1 Bat a portion of said bus
(16) and causing this created interrupt to be sent to saji d co- rocessor
(22) 16 18. Timévssgwseeqqsdaedercm"h furhey, GOMRKEIRO BPa'tSh(éB E}L;W; "é &rein
sai d i nputProsersYe2) dravsaid W’ée"ga'Fe"E’F“s&F "E’l‘?ﬁtf’%fh afdn' e e, 45
11. Met hodureaty wilzer by 9 B " M conprising a main processor (11) and at

| east an [ ut/ou d v ce Q al | ow theénsa gl kb Bﬂcuss'ﬁ]m QU MdaES Sor
) o e e S o
conpri si ng l‘%’" ﬁce\tl& ?g ‘Qo >° éé) changi ng, by means of the mai n

processgr, n i3tk BIhiME 3, th 2 tiriherbompiiding RibaRsE?d) 75,36) MBwiRfIEkides S
cor r espondy amgpr&esﬁwmﬁmmdmg;m@ﬁ&t@woagardm(md related to the current
usealj ity by the co-processor of said input/output device when said :
| NPUVOUE,PYhe Gftdnt Bccbr@ing td CIGIAL 5 30rthes @6mpiging Aethsfor daugigOsaidSBa professor (11) to

sel ect i Velaycold €M MpultUtpti devics (75 RBFedpdnGing a0 aid rapdréss Cantl redd ditey irare dalg isii d
CO- pr OCes $itoutpitdviceidr ik QlatiRERS SOr , When attenpting access to said

I nput / out put device, addressing said trap storing 56 nmeans at said

addr 88 s7.c (he egseomnati Qlaim B durthbrecompiising/ meatsofat cadsing sald aqabehcesser, (22) tabeptemnpgyarily

pr event ed récounectad de 9sportign dif rseid thuy (48hi anhdi mepns fesueapsing epid, meie RIeceRRPL (1 b o

sai d st at wemuanicatesaid| dataj raagl feam spichinpuloylpud demicedi7) i) salcbpasprecessay (22h PletRiTRgy
access of seidiag-praspaser/ loueopnunieris, jseid daip ‘sd?ed""'@@ﬁrf'@@eﬁ%"ofm'mﬁ”&é‘? o) imain ¢
access t o PE®PHOt nput / out put devi ce by sai d co-processor has been 12 EP 0
192 944 Bl sel ectively prevent ed and tow n cpncurre )08 gig’zz ald

d The Srsiem obany; : id
B cassgavaferaﬂzf?r%mrﬁva"e?%asﬁ) EoRY Eo Pt 48 et g2 o8

prevent gd-me s?at a|m %RU,HQ f.s. P&t £Bi1§ éaiderna.mrbceeéonaw) for
Ha“,p drru sy R ofehiB et & nen
Bus’ 6> aaagsn%e i35 rasgs by o usga Se: t wober
Copr ozessor un Haupt prozessor gI e| chzeiti g [ n Bet [ eb si nd und des
B/ A-Cer g, 96 |s§‘4ﬁn\ ch&@fr‘& hd 127 Bnb BN b PRIBedirng tibirddwherein SERSinpRYSUIYdvizh GEM e
aufwei st: gdi br drkil Rpasei cherm ttel (48) das bei einer Adresse, die
der Agresse des E/ A— rates
11. Method for configuring a system comprising a main processor (11) and at least an mput/output device
(17) to allow the addition of a co-processor (22) capable of operation concurrent with that of said main
processor and selectively sharing utilization of said input/output device, said method comprising the
following steps :
50 changing, by means of the main processor, the status data contained in trap storing means at an
address corresponding to the input/output device address and related to the current useability by the
co-processor of said input/output device when said input/output device is currently used by said main
processor, for selectively preventing direct access to said input/output device by said co-processor, and
said co-processor, when attempting access to said input/output device, addressing said trap storing
&5 means at said address corresponding to the input/output device address, and being prevented from
accessing directly said inputioutput device according to said status data _
utilizing said main processor to service an attempted access of said inputioutput device by said
coprocessor when said direct access to said input/output device by said co-processor has been
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entspricht, Statusdaten in bezug auf die aktuelle Benutzbark
E/ A- Gerates durch den Coprozessor enthalt, die vom Haupt pr m m“uw”ﬂ“‘
geandert werden konnen, wenn das EB/ON92844B1ger ade vom Haup :

benut zt w rd, der Ooprozessor be! dem Versuch, auf des EI A-Gerat

zuzugrelfen Prev el das Unterbrechungsspelchermttel bei der

Adresse adr 5 r t uti g’&on %r?pu ﬁ)utEééeic 9 ?naﬁinﬁrécggéop Q&a odaﬁi%ééééb? kten

Zugri ff an (ELEI{OE b Iectﬁélf'prevented
Unt er brechungssteuermt um en Haupt prozessor dazu zu benut zen,

den. vey spgldsiakdprfons’ f Ol gt en Zugr| ff auf das E/ A-CGerat zu bedi enen, wenn die
Stat-usdat en des Unterbrechungsspeichernmit- tels geindert wurden, um den

di r ekt en1ZussienierarbitingSsyBiem 26 Sifn® HauplpratassorE(i 1), GiRenR Cogrozevsdr kﬂzndﬂmnmad&tens
wobei ei ne dlefi daheiah Bug @6 kingeSsthicssdhen EinZAusgabeEA-TBefit (32), wbises det\Coplozesienn und
Haupt pr 0z e sdep Hauptpebzébesr dlsighzeitigass Setriebdsiminund rdbs BAiGer4s elekthegameinsam benutzen, und
ausschb i eBl dag Bystenlolgeridbd autiestet: Haupt pr ozessors nicht erforderlich ist. 2. Das
Syst em geniein Anisgbregiuingstpeicherimitiel ¢46), Sas theibeiner disdnespar direder Adresse des E/A-Gerdtes

Unt er br ec huantyerishie Btatusdaten i heizug( atitdie @duelle Benutpharkalt desRilGerfites disehdep Forregeason

St at ushi t rrathllbidie, vor dsunipseressatpynprpisch @igingert yarden '@wame%ﬁas;éﬁ ferdtgeradevemen
kann. 3. Dehlpusiprezasser gmwmwﬁeerﬁzezsor brA derp Yesaychenf dias (E{AsGeriit ggeugretien. iy

auf wei’st , AN Yntedrmc Rejshermitts) bej dlar ﬁéfﬁ?sBlfé"' (i) ‘?fudef ﬁ@"ﬁ rf*es\ﬁé‘hﬁef %

St at ushi t a?s.;r'fgs’i' a’“ 955 9':'tﬁtlaH(f ' % ﬁ Plsez
Haupt pr oze | | u nnd ff rechungss elc rmut-
gas a; Be [ de %tf?ﬁﬁe ,re r. rozess f ﬁ\ ﬁrﬂ%

o 'msﬁ? -E%g Bt o ! o
E|1~ﬂ//AuSga % %? zu VEr hi n %‘E&E S Sysst em Berrasé’rsj %Ch:a?nfordgplc"

Anspr Cche 2 bIS 4, das auferdem Mttel (70, 75, 65) aufweist, die es dem

Haupt pr ozesgars #ﬁ)geﬂﬁﬁm R .1, Gbtssi 651685 B8 déRIn E&nﬂm%m&b@ggsiatemeﬁ W6 zu
| esen. ;6. [haleks] SBLGREGR Bm S SIS HandellQfas HBGRERIBZMEsHE @1) dyhkniech Poanden ZU
ver anl assenyerdénRarder Haupt pro- 40 zessor (11) auf das Ei n/ Ausgabeger at

(17), das der Adresse entspricht, zugreift und Daten von dem

Ei n-/ Aus galmgesystem Igbrasst Argprach DabscauBeldona Mittels(@8) 140, 49) aufwaist, Ders deByCGoprorasgme (@28
Anspruch 6, voddem BuBgs)dmrmedden,ivehn dasfSiatusbit anzeigh dad desFia/Ausgabegarét (1ZR)erkde vom

Copr ozes- sitauptp@@pssor (i iiwevigedirdnd wi eder an einen Teil des Busses (16)
angeschl ossen wird, sowe Mttel, umzu 45 veranl assen, daB der

Haupt pr otes%rSVe@%&mﬁlemsery@uhpw 2,das afierdem; Mitiel £55s (RQ % st,(um79in Lpterheen
Copr 0zessorchpmssigretasrden Hejiptorazerser aawmewwmw&g%%ﬂewa Ietiyiart werdep [5h MO8 (i e
Dat en Ubert ‘P"&G@" Zugdffes °§P’€z°§i9fﬁ @2 gisizs Elediusqabeaerih (] My YRPIBISSY es s or

S
Ancpr Uohd. DTSR sonBl ot ﬁzn wpRTS 2 éjj;uig#%n % 6265 AR 78 S8 s0r

(11) geste Hwaﬁ % & '%sﬁ?ﬁ?f imiln FAEL ne
unt er br e%h R é)ﬁ %282 &&Jn?pﬁm ufw%:st u VRS IR ARRRFHCH
8, d B fn n v

olBrt Ve is o Eﬁs eC ung von {Oielﬁreaufaza%em g’

gest euer t V‘El Qﬂaﬁfé%sddéprfaie

Dat ent ei | des Busses erzeugen und um zu veranl assen, daB

di ese er 7eUsdsSybigrh @bh%mCATSSHIGh 6 QasRBorddpPMRgIGMaIEt, (8 20 véphﬂﬁ'sédhﬁdhﬁmet\/ﬂ:d’pﬁbzesl3
EP O 192 94gy B3) vbilibergehendoNisder Bh GiReHEIR dbLBlREas ) aeschiossar Wilks; Bowie) MMBKGH &y
wobei £s Sifankssen, dRBdei Raupiwszessbre@er dié Lésbdgtenuvonedem EiniMusgabegbesit (Enahiden t es
Ei n-/ Ausgabegprizelisorl{22) dibérinsigk der. umliu vekiaésa) rdes dar Wopriszeasor dieDateh diberisigh elpmit
Syst ens m t sievomeCophdaessdrpofaipe Bauptprazdstyr gasvtiriebbmeerddnddianeai nem Ei n- 5 _

/ Ausgabegerat (17), umdas H nzufUgen ei nes Coprozessors (22) zu

er nbgl i cIﬁenDascﬂysteglmméhpéom der voistehenden Ansorfichsr dascaulardempMittel; (33) eufweletr die Mo ann,
und wobei bddugerogrseor [ 1hggsiruertjwasden danen. sim seleltivizu yerhiadern. daB eine Unterbrechung den

Coprozessor (22) erreicht.

9. Das System gemﬁB Anspruch 8, das auBerdem Mittel (37, 41) aufweist, die vom Hauptprozessor (11)

gesteuert werden kdnnen, um eine Unterbrechung von Daten auf einem Datenteil des Busses (16) zu

&6 erzeugen und um zu veranlassen, daB diese erzeugte Unterbrechung an den Coprozessor (22)
Ubertragen wird.
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- prn pal "f

sam Benut zen, wobei das Verfahren die fol genden Schritte unf 'd lrlil I

aBt : das An
der Statusdaten nittels des Hauptgrozessors, die in ei nemu'llll ”“ Iuluu “T
Unt er br echungs- Spei chernittel UeR 048,84 Blresse ent hal t en |SARHA lilke)NEs]
Adresse des Ein-/Ausgabegerltes entspricht, und die sich-auf 10 die
aktuel | e Benut zbarkeit des. Ei n-/ Ausqabeger| tes durc . Conr
515, S o St BB A B AR
wird, um YRANGEResea emylipgPY FIEARE0qes} X

prozessors auf das Ei n-/Ausgabeger at

sel ekt u._ver hi J . [ ' : foi i

- . Gt & Bl KT hratioh QinSE8yslahB it Zefom Haugt§rbzeSo P 1 YiEung Widdestéts i SEin-

Ei n- | Ausgg'gr%gger i g}’mg 64 ﬂ%ﬁgem ﬁa@c%amga&rwﬁ)e;u%gmwmsgamzah@mm ttel

bel _der Al €RaBATLSs Dofbtion walden kiR, LA WEIEP BoidéCdas Eintausgubssbrdt geutivabéein-

ent spri chiam denutzen, wbBi dat VéHEhrdh Hi6 loigdRbed S immstf das Ei n-/ Ausgabeger at

ent spr echgkndéh det Sthtbbagtart Mittels 6Y MelBtblozdskdis] dieGh Eineve UMBYBEEHagsEeBpsichermitiol

Haupt pr 0z gs sRérAdidse dathaiten BidGiiccdon Rdresée BEsLEIRAUGIQerttoé artspricht urdidie isith sufdes
Copr Rz esSaib aktaend Bemfizbirkék- dodEngARgEegaites dubthrded Moprdzesek beziekieny wefrf dad dein-

Copr 0z ess MusgabegbratieradEngm Haubtpecedsardpenuadt wisd: umlden direkien Augritl des Caprezebeors anid das
Gest at t endbEin-Blsgalabariti sblieklie au Wehinderniumd des Ei n- / Ausgabeger at es durch den
Haupt pr 0z ee Goprozessbr heindeBo Mereuchsaibdas Eir-tAusgdbagerdt puzigreifem jodems ¢r dag fUnigedte-20

Ei n- / Aus gelivagpepeichermitiehtei das|Adtesse\adieesiant, digl der Adsgspeides iny/ Avegategerfitpsenéspricht,

Syst ene den eineni dissktemugrieauf desrfnodusgahegeriteatsprechand fep Stalusdatgn 'f"M}gi | (11),

un co- pr odies\Vasyandyng des dHauptprozessors, gur Rgdigaung pings Sprsuchpyejse riglgiep \"(P r‘E?. e

(V/ 0) (17Porseraseeretaut aaﬁjﬁn'bﬂygoat’eﬂeﬁ wegn dey. ditelgn trgri’“f WEFPeothAr: <= o

si mul t andfwpAabegeEE sqlektiv veshindort Ay ;igl"?%n%"l’ stafign o8 959? ﬂ?".re ?’(gh%e ht

| ' utilisaffusaso ’aﬁzuggﬁ jdpn Haypjpgpz %’aﬂ C@?&P’Hﬂ’@ CoMSreRant  uh droyen

d' enffagasFidiyeoaecerl Pishi celpkty, YoieeY Wi nt enant, a une adresse correspondent a
| &ads es d'l.,ld d'h%posi tif 1/0 des donn~es d'4tat relatives a |la possibilite

d' uti | i PFURIRr ant e par |l e co- 30 processeur du dispositif |/0 et
modi fi apl n&%t&hﬁj'&'&m% oréHaf QR Rotbseur biindphilf), unQRb-pRdSsue daf et

di Sp%s'af' Efﬁiﬁ Gr> bispositi d'&ﬁ'éé?s_%ﬁi:tﬁﬁ'(ﬁ) BorASCRSS B busiYi8)/16 icPPlocesberiFlfohctionnant

CO- Pr oCes gikanérhént a6 16 brobddbdut BrindipaCet PeRigeant! Shidctiv@mBiR QGiilisatibn du Qispaditie B ant

| edi t Oy @it ysRREREASHaRe de dbroutenent a | adite adresse correspondent a

| " adr esse  dUnUingyeR Sd'émnhaghsinahed @sl raémIBMBH q#6) Sidhteraahi, \heumen4drdssad icorresmnganb@es seur
d' acceder rglirdsec e aisiobitifaldtdes donSEEOdétiti rblativésCy lagiossibilité d'utilisation coopate pefde commande
de daor out pressseut 4B Mdispatit Ditst mbdifiables dghiamicquencant pardel propessew ipfinsipaldorsanerieditce de

| adi t e t ewispdsitil/icd ebt atilisdoar lditiprocessesyruindipal. fedit caeprbasssouplorsuistgiite d'gecddan Avrils

d' 6t at dudispostibQeatratsatriedityasyem d'emuagadinagd de dérowterent 2 lodite adreseROAPSPPAE 2pour
enp~cher I'admseedu dispasitit VO, ingirt eretBehen séledtivementClogit po-precgpseurcdaccirep disactomgpt e
sorte que ahditdispositiEM®.i on directe et sinultanee dudit dispositif UQ par
| edi 85 pr ocesunetayohfe eRyMsAde Q?cdé.lf_’fﬂw"“’"t (48ppuy utlispr ng? prigipal gy paryice.de, |

g 1

i nst ant s dpditq tenfetive d'agoRe pyditidispositit VG |opsave 1B3dias Bt duit mayen demmpgasing:

n~cessai rg.e dz.:i‘égy’g‘f‘%ﬂ"ré’ngﬂﬂd” PR ampfedat | sfp%céﬁg&'tl ‘a:g%\'{f“ e"s"af’f’aggg'

donn6es d' @ng ont enues. dans | edjt g(an.dd'. RIS b BS e Rl bi t

' : ‘U re .simul udit di gﬁ? pr incipa

d'dtat qui % -s;::g%@léjé"r © e@t& c&i g\n{s%q%'gcopsa;xcf ) lodi{ ﬁ?&%s%%@r%inﬂ n'est pas
ceg%ire_ . oyStbne~sel'on 1'a Tevendication 2 conprenant en outre des

noyens (45", , 50)- pour deconnecter |edit co-processeur (22) dudit bus

(16) | 05Squ8shEdidn QI rbveRiclicht 1 WEHAi 16461 164dfes! Eithdes WistP @6ntdniids dhine b diRYenOr t i €

(17) est \WemmagQinBi/ (4BESHnt uRTERCOGSBCHUI oBi byhamigadmentl mbdifibld dbr ISutSrevaEsesel on

| a rgyendiggadgdai)l oU 2 conprenant en outre des noyens (55,1RQ 15) pour

fournir un signal d interruption audit processeur principal |lorsque ledit

noyen d3.ersyBgne sdhaderotbhdiedio2 temppstiant an biitrd dac tioyeas (46119, B0Xpeur éoonrectaciedis

di rect aucibiprotéssend @2} dudit usc(nd) naisbe it bitd'¢tdi T)diquequd ledit dispositif dleateteisertia 7y 22) .

55 5. Sy sskiamiisé per ledit prcenseur grireipaldijue des revendi cations 2 & 4 conprenant

en owdire des noyens (70, 75, 65) pernettant audit processeur principal (11)
de |ir e4. 'Sysibros selonda givendightion d sut3 gompreaant PR aytie slegmoyens (55RQ, 15) pour fournir un

signal d'interruption audit processeur principal lorsque ledit moyen d'emmagasinage de déroutement a
é16 activé pour emp8cher I'accds direct audit dispositif d’entrée/sortie (17) par ledit co-processeur (22).

55 5. Systdme selon I'une quelconque des revendications 2 4 4 comprenant en outre des moyens (70, 75,
‘ 65) permettant audit processeur principal (11) de lire I'adresse dudit dispositif d'entrée/sortie (17).
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EP0'192 944 BL* C L M S * 6. Syst on la revendi cati
‘conprenant en outre des noyens pour faire accdder Ied|t er Iﬁ ul HI “u
principal (11) audit dispositif EPO#OR94Bdrtie (17) corre
adresse et lire des donn es A partlr dudlt di.spositif d' entr~o/sortie ou :
6crire des donnee ne sa on la reven n en
outre d e% ﬁﬁ %ﬂlﬁrg Iesomo ggls ouP *896 ac%gﬁglg? f&%ég&u;

lp Orres) S donnees
co- process® ;% OSIHdsée’n %) es m)yens pour quo
ledit proc®RWt 4 com‘rum que Tesdi tes donnees | ues a partir

dudi t di3p étérﬁJ séiionelgtr&gﬁtﬁé% é%or{a;JrZr)antaéﬁdbtﬁre @85 RofnS oG Udtiedtdef la redbhnBbich

| edirt “co-'py &ﬁ@%d.ﬁ&tﬂr&b@és@&e@bﬁ@ Ghd BEriGHOBIUR Bhs 316) G a6 mdysith torOgue ledit
processeur salgisdur BidpAIHT EdmmlnlglE loftitbs dohdbes luesSy BarfRdIEMpESItS ld'ehtisa/sertie(1TONque
des revendi 'aGd?tt doprotedabu ¢429 R g8S 161D B revasERlr cOMmORIGUeResditbs WBHHESs & 8dtre duaieand4
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