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actessed location In buffer 12, as detected by the decoder 28, causes the
gate®30 to pass the data stored in that location, if any, to the character
generator 16. This nodification traddP &147 82B%4ucti on in hardware against °
t he performance | oss caused by havi ng one of the buffers non- transparent
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Wi ndow i n "1 hio b GRé Hsahd éﬁﬁ, crEﬁlScﬁ‘xaz n&t‘&f{ ..rm i
the present aﬁrb&%o%&%@w 8s,Md %luﬂt sett ﬁre‘MsP H&w%rum@n la§ s ﬁﬁr&ﬁé%ﬂoy
The screen nebdii 86, 4fbn! e FowTRANGE aa Acfbatb® bl Blotk 68 !NJW S tiﬁ’d"' Flock! 58, B8 Svindow is
enmbodi nent , mgﬁen@qogaamwﬁ,w% agygyckebar acter, that which Is to be
di spl ayed son t hrRe fuhliorsWhi@dawsBst il WIRtIBR iBFlayGe tiven bﬁanwan@ofmlfomm@ny ot her
basis. Al di sph®C cuisbiradistdriupdate: he 25 several tasks is directed to nmenory

and, specifi cad. APC ibarghphics podssegiitariupdae; spaces 38 rather than to the

har dwar e r ef r e A chanbé rthe wirtdov ltentat i@k gee@ndontrdl biokki ot pteeehtation dpadgp. control odki I O
conput er, such. azshingeinltis\drg¢sentdfiod/spacddatsonal Conputer (PC), is assuned to be
attached B® a Hhoslicationppglams may causasheadraw BiC®A 16 ocosnfou cases Siaad & abowethyalsing the -
such as an | Bligwigtunclopsiccalis! | er. For this case, the PC hardware buffer 122
acts as the P@‘\ BEBEFN at i on space: Each presentation space is assigned an
|dentrf|cat|B'ﬁA a'g\ﬂa B has an associ ated w ndow so defined by the operator
or an‘*aqopl | c gig ramas to size and screen | ocation. Wen the human

window
84, 'Elting

oper at or program adj usts the wi ndows relative to one

anot her, theomtpg an image in the screen matrix 40 consi sting of

t he |dent|fyb%t5@g|) gned in the appropriate |ocations. The matrix 40 may
be created | gpay'opverse order fromthat appearing on the CRT screen

al l owi ng qyerl ag&bmd}QhQQQ,\g@retsgtf% P Hdtditbeldi: DY overwriting. Alternatively,
by using a conmpare function, the matrix 40 can be created by begi nning 35
wi th the uppernost w ndow and so on, down through the overlay. The choice,
of the nethod of creaIRil\ngQBBmvnatrlx 40 i s based on desired system
performance. The system directs display output to the refresh buffer by
filteringsal |l screen updates through the screen matrix 40, allow ng a
per f or mance i ncr ement™>i W%Dvaamjédmemmymmms scd wrR) | owi ng t hose
characters that actually neggrd 8cifhsCHRfND scibgP! ayed on the screen to
reach the refresh buffer. Those gﬁaracétigrsst at are not currently requireddo
not reach the 40 refresh buffer, will not cause an unnecessary redraw. The
absence of5these unnecessar~y f@ﬂm\& RERTRY.S SscrBEN MagREY enent for conti nual
updates of all w ndows whenever the contents of one is altered. in order to
wite a character, the I1BM 3274 controller, a supervisor application or the
PC wites character code into presentation space 38 at |ocations designated
by that presentation space's cursor value control block. No other updates
are required. the new character will be disspl ayed or not according to
whether it falls 45 within the wi ndow desi gnated by the correspondi ng

wi ndow control block 34 and the portion of that w ndow designated for

d| spl ay by the screen rratrrx 40. To use t he PC buffer 122 a Wi ndow control
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space ori gin, and screen origin. The screen matrix 40 is updated, and data
fromthe wndow in the PC buffer define i, ndow control block 34
will, tothe extent "allowed by the scregﬁwﬁ%gﬁiwlo, appear on 50 the CRT
screen. Data within a wi ndow may be scrolled by decrenenting or
incrementing the X or Y value of the window origin. No other control

updat es - are needed. Only theaseprewEaBLi Ng W ndow in the screen buffer is
rewitten or, if a PC wi ndow, the offset register Is changed. A w ndow can
be rel ocated on the screen by changing the origin coordinates In the w ndaw
control block 34 for that*vwxidow. The screen matrix 40 |Is updated, and the
entire non-PC screen buffer is rewitten with data for non-PC tasks and
codes 55 (hexadecimal FF) for the PC. To enlarge the visible portion of a
presentati on space WRM®ODISRAIFEAR i ng, the wi ndow control block 34 for that
presentation space 33, iyyplp#eS (rarPeRrgd by altering the width and/or height.
This adds to™ he right or bottom of w ndow only unless there is also a
change in the origin of the window Odinarily, there is no change in the
origin unless there is an over§sve\eDXaR CURSOP TOSADIVST IWIRDHOFOR CURSOK I €en,

EP 0147 542 Bl in which case, yl% ﬁ%%ﬁspondi ng originis altered. Next,
the screen n;;tri X 40 is update y OVer-witing wi ndow desi gnat or codes of
the matrix, starting with the lowest priority wi ndow control block. Then,
all wi ndows to non-PC refrashyiiskiemoldle ustbEresRW i tten with data from

t he presentation space for the non-PC wi ndows and t he hexadeci mal code FF
for the PC wi ndow. 5 Figure 8 illustrates the general shape of the
procefj, for a4 ndow updating. biawoberc kediZcation wrveesn{sebremw) space (PS) row
is set"to the first PS row needngwmﬁte; the screen rowis set to the row
on the display screen of the PS’row, e PS colum is set to the first PS
col um needi ng update; the screen QH.OQVHATES VARIARLES (HQR DWMERG AR RUTS TEr een
of the PS colum; the nunber of rows is set to the nunber of PS rQumube be
updat ed; andst he nunber of columms is set to the nunber of PS columms to be
updat ed. Then, the 10 procedure whi ch LS PEFSES Y FTART: e CHARMSERS: .
rows to be updated. For the nunber of colums to be updated, the manrps 40
is checked to determne if the screen d gl L,odow
to be updated. This is indicated by th‘ge%%?s'ig% or S Q’Ltes TERE o
for the PC, *%ince hardware buffer 122 is the presentati on spaceof &CRERE PC,
and the hexadeci mal code FF |s used t oygieReisonbRRobE Vg NibRd/cdtls +0'Draw

deci sion of block 44 is yes, then the screen row and colum are set to the
PS row and col umm as indicated 15 by block 46, and the scr&ENELETERA¥Snd
the PS colugp are increnented as indbcaipmsrdy bl ock 48; otherw se, the
screen colum and PS columm are increnente L.t hou (W Wale] een row
and columm to the PS row and col um. V\V#el% ﬁ]%ﬁ%%%%a}gﬁlégﬂcgﬁgﬁgfor t he
nunber of colums to be updated, the PS columm |Is updated to the first PS
col ugn needi ng update as Indicated by blaogk 50. Then, the PS row Is

i ncr éﬁnt edee and the screen row is increnented as indicated by block 52. 20
Figure 9 illustrates the genBRB Be¥E8e of the process for building the
screen matrix 40. First, the wondsoMebE set to the bottom wi ndow as
indicated in block 54. Then for all w ndows not known to be hidden, the
follow ng procedure Is perforned. In block 56, the colum is set to the
first windo® colum on the sBRA¥eAIRand the row is set to the first w ndow

row on the screen. For the nuniegopdani NoBewLy SNSwré FORPERSEE WR | Ndi cat ed
within block 58 is followed, and_this ﬁrocedure i_ncl udes the procedure

indicated within block 60 25 f8r 2¥e er o MRMINE SRRAPEPR - | n bl ock 60,

the matrix [ ow and colum is set to the window identification as Indicated
in block 6277 Next, the col WM, J.S pi wgﬁnd", dj o k 64.
Exiting bl ock 60 but still W&f&#%ﬁkﬁggﬁgt e cgl {Jér?ng&%;i)%ﬁ%{‘gpt he first
w ndow col umm on the screen as indicated by bl ock 66. Then, the rowis

i ncrenented as indicated by block 68. Now exiting block 58, the windowis
i ncrenment edgt o the next window as I ndicated by block 70. 30 The
function which draws the multiple wi ndow display is driven by any one of
the following: 1. A PC cursor register update; 2. A PC text/graphics node
regi ster update;

-
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3. _A thange in the window control block, screen control block, or
présentation space control block; or 4. A change in the presentation space
data. 35 Appl i cation prograns @@ s Bthe draw function to occur for
cases 3 and 4 above by using the follow ng functional calls: DRAW SCREEN
DRAW NEWIOP DRAW PS 40 DRAW CURSCOR DRAW CHARACTER DRAW PS | MVEDI ATE DRAW
BORDER DRAW O A 45 These functional calls are set forth in detail
bel\ow. DRAW SCREEN 50 -> | NKDM¥BMWIGFAR CALL FROM MACRO (INPUT IS SCB PTR)
SETS SCBDRS ON - DRAW SCREEN . ,ERigdpdd?7 542 Bl READY DRAW TASK 5 .
EXIT F DI SPATCHER -> | NDMDTF ~ (FAR CALL) | SSUE ?DRAW CURSOR TO ADJUST
W NDOW FOR CURSOR <- > | NDMCRFENPYBEE > | NDMBLK TO CLEAR THE SCREEN 20

DRAW TOP APPLI CATI ON W NDOW ( SCBTOPW -> | NDMW C CALCULATES VARI ABLES FOR
| NDMFTC AND PUTS I N COVMON_26 DRW SRC - OFFSET OF START OF CHARACTERS IN PS .
DRW DST - OFFSET OF STARFX*&F CHARACTERS 30 |

ON SCREEN NDRVWROBSAWBRWCOLS - # ROWS/ COLS TO DRAW ( COVPLETE ROWS) <->

S R A R el e - e

-~

s ° MAKE SURE WINDOW IS ON ACTIVE SCREEN
1

* INDICATE DRAW WINDOW (WCBDRAW ON,SCEDRW ON)
\o 20 * READY DRAW TASK

" EXIT
28
FROM DISPATCHER
~> INDMDTF (FAR CALL)

* LOOKS THROUGH WCB'S ON ACTIVE SCREEN FOR A WINDOW
THAT NEEDS TC BE DRAWN. START WITH TOP APPL WINDOW,
THEN SYSTEM CHAIN, THEN REMAINDER OF APPL CHAIN
36
° DRAW FIRST WINDOW THAT NEEDS TO BE DRAWN
N -> INDMWIC
40 <~> INDMFTC’ :
<'-

* DRAW OIA FOR THAT WINDOW
IF COMMAND MODE -~> INDMWIC FOR SYSTEM OIA
IF APPL MODE ~> INDMINF FOR APPL OIA

50 * READY DRAW TASK



[F_APPL MODE -> INDM NF FOR APPL O A 50 * DRAW REST OF SYSTEM W NDOWS
( SYSWCB- >WEBNEXT) 55 7 - EP 0 147 542 Bl -> | NDMAC <-> | NDMFTC - > | NDVBRF

EXI T 10 DRAW PS -> | NDVRDF ( FARP 8447 SARBli MACRO) (I NPUT 1S PSCB PTR)
* MAKE SURE W NDOW | S ON ACTI VE SCREEN 15 * | NDI CATE DRAW W NDOW ( WCBDRAW
ON, SCBDRW ON) 20 READY DRAW TASK EXI T 25 FROM DI SPATCHER - >

| NDMDTP ( FAR CALL) 30 LGJ‘?XETFHRQJG_' WCB'S ON ACTI VE SCREEN FOR A W NDOW
THAT NEEDS TO BE DRAWN. S WTH TOP APPL W NDOW THEN SYSTEM CHAI' N, THEN
REMAI NDER OF APPL CHAI'N 35 DRAW FI RST W NDOW THAT NEEDS TO BE DRAWN - >

| NDMAI C 404 DRAW PS (mwMED) <-> | NDMFTC * DRAW O A FOR THAT W NDOW 46
| F COVAND MODE -> |'NDMANF C FOR SYSTEM O A | F APPL MODE  -> | NDM NF FOR APPL
a A 50 READY DRAW TASK 55 8  EP 0 147 542 BL EXIT 5

DRAW PS (1 MVED) - > +4>NDNGMBEF ( AR CBALLFRORCRACRBICRINPYT EPWECE FTRECB PTR) 10 *
MAKE SURE W NDOW IS ON ACTI VE SCREEN

10
' MAKE SURE WINDOW IS ON ACTIVE SCREEN

* INDICATE DRAW WINDOW (WCBDRAW ON,SCBDRW ON)
15

‘ READY DRAW TASK

=~> INDMCHF (FAR CALL FROM MACRO) (INPUT IS

L o=
T PSCB, START@, LENGTH)
* IF ONLY PSCB PASSED, ENTIRE PS IS DRAWN
% OTHERWISE, LENGTH (ROUNDED TO WHOLE ROW) IS DRAWN
-> INDMWIC
3p <~> INDMFTC
<-
° EXIT
35
DRAW CURSOR
I__\K(q " .
40 -> INDMCRF (FAR CALL FROM MACRO) (INPUT IS PSCB PTR,CURSOR

LOCATION, CURSOR TYPE)

* CHECKS THAT PS IS ACTIVE. IF NOT, JUST PSCB IS
UPDATED.

45

* IF INPUT IN OFFSET FORM THEN
80 <~> INDMRCF ~ CONVERTS OFFSET TO ROW/COLUMN

65



** | NBI CATE DRAW W NDOW ( WCBDRAW ON, SCBDRW ON) 15 READY DRAW TASK 20
-3 | NDMCHF ( FAR CALL .FROM MACRO) (I NPUT | S PSCB, START@ LENGTH) | F ONLY PSCB

PASSED, ENTIRE PS |'S DRAWN 25 EP 0 147 542 B1 OTHERW SE, LENGTH ( ROUNDED TO
WHOLE ROW |'S DRAWN - > | NDMAI C 30 <-> |NDMFTC ' EXIT 35
DRAW CURSOR 40 -> | NDMCRF ( FAR CALL FROM MACRO) (I NPUT |'S PSCB
PTRCURSOR LOCATI ON, CURSOR TYPE) 45 * CHECKS THAT PS IS

ACTI'VE. | F NOT, JUST P3CENPMACOPDAREEDF (CERIQE-VASIBRE OFESHOT  FRFROLESHEN 50
<- 37| NDVRCF - CONVERTS OFFSET TOWRSHWCHANGESSWCE LoGICRE KOWYEaL, SHc=4Bl <- >
| NDMACC - SEE | F CURSOR VI SIBLE. |F NOT, SCROLLS W NDOW CHANGES WCB LOG CAL
ROW COL® RC-4) 5 | F W NDOW NEEDS TO BE REDRAWN THEN -> | NDMAI C <-> | NDMFTC
10 -> | NDVCRS - VRl TESF ROVKBMAREEDS ROGIESREPRAMORIHENRSOR 15
LOCATI ON AND TYPE (BLI NK_ WE) EXI T 20 DRAW CHARACTER - > | NDMCHF
(FAR CALL FROM MACRO) (I NP SCB PTR, LOCATI ON 25 OF CHAR) * CHECKS THAT
W NDOW | S VI SI BLE AND CHARACFER TAPMFFM 30
W NDOW I'F I NPUT | N OFFSEE.FORM THEN <-> | NDVRCF - CONVERTS OFFSET TO
ROW COLUMN * | F I NPUT | N RON COL FORM THEN <-> | NDMOFF - CONVERTS ROW COL
TO OFFSET 40 CALCULATES VAR ABLES | N COVWDN FOR | NDVFTC

-> INDMCRS - WRITES TO ADAPTER REGISTER FOR CURSOR

15 LOCATION AND TYFE (BLINK, UNDERSCORE)

* EXIT

s 20
DRAW CHARACTER

-> INSMCHF (FAR CALL FROM MACRO) (INPUT IS PSCB PTR,LOCATION
OF CHAR)

25

CHECKS THAT WINDOW IS VISIBLE AND CHARACTER WITHIN
30 WINDOW

IF INPUT IN OFFSET FORM THEN
35 . <~=> INDMRCF ~ CONVERTS OFFSET TO ROW/COLUMN

® IF INPUT IN ROW/COL FORM THEN

v <=> INDMOFF -~ CONVERTS ROW/COL TO OFFSET
40 .

CALCULATES VARIABLES IN COMMON FOR INDMFTC
DRW_SRC — OFFSET OF START OF CHARACTER IN PS
45 DRW_DST - OFFSET OF START OF CHARACTER ON SCREEN
NDRWROWS/NDRWCOLS - # OF ROWS/COLS TO DRAW
(COMPLETE ROWS)

50
<~> INDMFTC - PUTS ON SCREEN

56

10

L4]



DRW SRC - OFFSET OF START OF .CHARACTER I N PS 45 DRW DST -
OFFSET OF START OF CHARACTER ON SCREEN NDRWROAS/ NDRWCOLS - # OF ROWS/ COLS

TO DRAW ( COVPLETE ROWS) 50 <-> | NDMFTEE @ 18( 148 B\ SCREEN 55 10 EP 0 147

542 Bl EXIT DRAWDI A -> | NDM RF (FAR CALL FROM MACRO) (INPUT IS PSCB * | F

TCA THEN <-> | NDMTI C - BUI LD O A FROM TCA CONTROL BLOCKS 15

* | F NOTEPAD THEN <-> | NDMiX2® - TO BUI LD Ol A FROM NOTEPAD CONTROL BLOCK *

| FA\PC THEN <-> INDMPIC - TOBU LD OA 2 |F COWAND MODE O A WAS BUI LD BY

SCREEN MANAGER | F DCA, O A IS I N DCA BUFFER 30 * ADD ANY SYSTEM | NDI CATERS

TO.O A -> } NDMW C <-BRMNPRF-TC 35 EXIT 40 DRAW NEWIOP -> | NDIWNTF
(FAR CALL FROWACRO) (INPUT IS WCB) 45 * IFWNDQNO\IACTIVE SCREEN OF | F
SYSTEM W NDOW <-> | NDWMXE - TO BUI LD _NEW VATRI * | SSUE

DRAW CURSOR TO ADJ USTWWF@RWWF"@&” ‘@F"’bfﬁ?’%’&z B1 NEEDED <- >
| NDMCRF <-> | NDMACC <-> | NDMCUS <-> | NDMAF C <-> | NDVFTC TO DRAW THI S W NDOW
10 10 = E&D’é&% TEM CHAIN - EXIT ELSE | F TOP OF APPL

CHAIN - CGET BOTTOM OF SYST
<=> INDMTIC ~ BUILD OIA FROM TCA CONTROL BLOCKS

16 * IF NOTEPAD THEN
<-> INDMNPO - TO BUILD OIA FROM NOTEPAD CONTROL
- BLOCK
. 20
ot * IF PC THEN
<~> INDMPIC - TO BUILD OIA
26 * IF COMMAND MODE OIA WAS BUILD BY SCREEN MANAGER

° IF DCA, OIA IS IN DCA BUFFER
30
* ADD ANY SYSTEM INDICATERS TO OIA
~> INDMWIC <-> INDMFTC
35 . - - .
* EXIT
40 DRAW NEWTOP

~» INDMNTF (FAR CALL FROMMACRO) (INPUT IS WCB)

* IF WINDOW ON ACTIVE SCREEN OF IF SYSTEM WINDOW
<=> INDMMXF - TO BUILD NEW MATRIX

50 ) * ISSUE DRAW CURSOR TO ADJUST WINDOW FOR CURSOR IF

56
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‘15« . ELSE GET NEXT HI GHER (WCBPREW -> | NDMAY C <->
| NDMFTC 20 EXIT PC CURSOR | NTERRUPT 25 -> | NDI I NT (FI RST LEVEL | NTERRUPT
HANDLER) 30 _ -> | NDI GtrRo 147 $808ND LEVEL | NTERRUPT HANDLER) | F
PC CURSOR LOCATI ON HAS CHANGED OR PC CURSCR TYPE HAS CHANGED 35

THEN SAVE LOCATI ON AND SI ZE | N COMMON ENQUEUE TO DRAW 40 46 PROM
DI SPATCHER - > | NDMDTF (FAR CALL) | SSUE ?DRAW CURSOR FOR PC CURspl, W TH
LQOCATI ON AND 50 TYPE FROM COMMON 55 12 EP O 147 542 B1 5 DRAW
B R -> | NDVRDF (FAR CAFT> EREHFRPACROINEMACCE W NDOW AND BORDER NOT H DDEN
-> | NDVBDF | F W NDOW | S ACTI VE, USE<ACTHMEeyBORDER 15

( DOUBLE®BAR) | F W NDOW IS NOT ACTI VE, USE | NACTI VE BDR (SINGLE BAR) 20 EXI T
25 PC MODE | NTERRUPT -> | NDI I NT (FIRST LEVEL | NTERRUPT HANDLER) 30 ->

| NDI CUR - ( SECOND LEVE->| KNEMRRCRI->HAMBNEER)T0 BRACTHDDWINGG! CHANGED THEN 36
SAVE MODE | N COMMON ENQUEUE TO DRAW 40

10 * IF TOP OF SYSTEM CHAIN - EXIT

ELSE IF TOP OF APPL CHAIN - GET BOTTOM OF SYSTEM

CHAIN
15 _ ELSE GET NEXT HIGHER (WCBPREW)
-> INDMWIC <-> INDMFTC
Nev 20
- * EXIT
PC CURSOR INTERRUPT
25
-> INDIINT (FIRST LEVEL INTERRUPT HANDLER)
30 ~> INDICUR ~ (SECOND LEVEL INTERRUPT HANDLER)
* IF PC CURSOR LOCATION HAS CHANGED OR
PC CURSOR TYPE HAS CHANGED
35 THEN .
SAVE LOCATION AND SIZE IN COMMON
| ENQUEUE TO DRAW
g
s
40 -~
<= ) :
L
4% FROM DISPATCHER
~> INDMDTF (FAR CALL)
50 * ISSUE ?DRAW CURSOR FOR PC CURSOR WITH LOCATION AND

TYPE FROM COMMON

12



I':RC]VI DI SPATCHER 45 . --> | NDMDTF .( FAR CALL) I F GRAPH CS MODE THEN

| SSUE ?DRAW CURSOR TO-1NHIBI T PC CUR\?% 5 %E g UE ?DRAW CURSOR TO WRI TE PC
CURSOR'55 Clains 1. A nultiple w ndo P B 5?/4 ystemincluding a repeatedly
scanned di splay device, a screen buffer (12) having display data el enent

| ocations mapped directly onto the display areas of the display device and
13 EP 0 147 642 B1 * G_L MS * 5 DRAW BORDER - > | NDIVRDF
(FAR,CALL FROM MACRO 10 TF W NDOW AND BORDER NOT HI DDEN -> | NDVBDF * | F

W NDOW | S ACTI VE, USE ACTI VE BORDER (DOUBLE BAR) * | F WNDOW IS NOT ACTI VE,
USE | NACTI ¥E BDR (Sl ik s8BR5Br 20 EXI T 25 PC MODE | NTERRUPT -> | NDI | NT
(FI'RST LEVEL | NTERRUPT HANDLER) 30 -> I NDI CUR - (SECOND LEVEL | NTERRUPT
HANDLER) | F PC MODE HAS CHANGED THEN 35 SAVE MODE | N COMVON ENQUEUE TO DRAW
40 'FROM DI SPATCHER 45~> INDMRDF (Far> CAISDPROM-MACRER CALL) | F GRAPHI CS MODE THEN
| SSUE ?DRAW CURSCR TO I NHIBI T PC CURSOR ELSE | SSUE ?DRAW CURSOR TO WRI TE PC -
CURSOR 55 @l ains 1. A nultiple w ndow display systemincluding a repeatedly
scanned di splay device, a stf ®ENPQWUAND: BORDER)NOTLHIRRENdI spl ay dat a el enent

| ocati ons mapped directly onts ilppmesee Spl ay areas of the display device and

13 , .
* IF WINDOW IS ACTIVE, USE ACTIVE BORDER
16 : (DOUBLE BAR)
* IF WINDOW IS NOT ACTIVE, USE INACTIVE BDR
(SINGLE_BAR)
\_/ 20 <
* EXIT
25
PC MODE INTERRUPT
~> INDIINT (FIRST LEVEL INTERRUPT HANDLER)
30
~> INDICUR - (SECOND LEVEL INTERRUPT HANDLER)
* IF PC MODE HAS CHANGED
THEN
36
SAVE MODE IN COMMON
ENQUEUE TO DRAW
. <=
-

40 <~

FROM DISPATCHER
-> INDMDTF (FAR CALL)

45
* IF GRAPHICS MODE
THEN ISSUE ?DRAW CURSOR TO INHIBIT PC CURSOR
50 ELSE ISSUE ?DRAW CURSOR TO WRITE PC CURSOR
66 Claims

1. A multiple window display system including a repeatedly scanned display device, a screen buffer (12)
having display data element locations mapped directly onto the display areas of the display device and
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P

EP O 147 542 B1L * C L M S * accessing nmeans traversing the display _
data el enent locations .in synchronismwth the traverse of the displa

pl ay
areas of 'the display device and a fagjjli conpilii ” ”“I
potentially, a plurality of w ndowsaégaeég%%#ggﬁ ndepend H ’ 1’ I Ill" IWaI
respective users, an aggregate of data elenments to be disp ayed," s
characterised in that the conpiling facility is controlled by a screen
“matrix (24,40) having cgopile 5 control | ocations nmapped directly onto
the display areas of the display device and is directly responsive to the
contents of the control locations to automatically filter the available .
data el ements fromprae perbERUS W ndows, - di spl ay area by display area. 2. A
di splay systemas clainmed In claim1 wherein there are plural screen
buffers [err], traversed in to synchronism with each other, with the

di spl ay areas and wi<>hINDPMRDE c(FARNCATE: FROM MACR®) | abl e for assignnent to

i ndi vi dual users, .the filtering in response to the picture matrix contents ~
bei ng pet¥orned on the outputs fromthe various buffers to the display
device. 3 A display syst é%wmpﬁkwi BYOPENnc| udi ng address

‘generating neans (err) for s»msbsmbF 16, = neously supplying addresses to

each of said plural screen buffer &ﬁﬁma I e i 55 i ncl udi ng
plural offset means (err), one fo?g gac bgéjfag?,fv%o{r]&ngg#%i ng ?ﬁe addr esses -
supplied to that buffer. 4. A di sfROHFLEPARem as clained in claim3 wherein

the task selection nenory neans‘i s @INpoRges NO® AHPIVE, USE ANXErWEASRSSES i N

synchroni sm w th addresses suppli %&% Egg) plural screen buffers and
further includes decodi ng nmeans ( of decodi ng codes generated by the

task selgction nenory neans<+n response to such addresses, the decoding
means produci ng an enable signal for a selected one of the plural screen
buffers at any given tine. 25 5. A display systemas clainmed in claim2 or
claim 3 wherein the pictuf®fatrix is maintained in one of the buffers
(12,) and its conpile control |ocations may contain either control codes or
di spl ay #ata el em@éng@%"m?ﬁﬁmp?t h in any one location, the compiling
facility being arrange 0 respond thereto by accepting the picture matrix
data elenent, if stored in the currently accessed control |ocation, or the
data el ement fromthg pgshmat @dred Reved divisirupt fuadpgeapt rol code is stored
in the currently accessed 30 control location in the picture matrix. 6.
A di spl a%? systemas clained in claim2 or claim3 including a character
generator and wherein the ZEBICUBCct SECOND LEVEDr INIEBEVES HANDLER)es one of the
plural screen buffers (12,) wigChe ivppgl@asIHANSED @S @ non- transparent
screen buffer, such non-transparent screen buffer having stored therein

uni que cgde paoints 35 . which THEY used to sel ect anong the remaining
screen buffers, the data in the plsawelMober BecosNdN ers being read out in
synchronismw th refresh addresse ' ereto,the task sel ection
menory neans further conprising d}g@ﬂ?ﬁg*ﬁg’gﬁg connected to the output of
the non-transparent screen buffer for decoding the unique code points and
produci ng an enabl e¢si gnal for a selected..one of the plural screen buffers
at any given tinme In response to the decoding of the currently accessed
code point and 40 gating nmeans connected to the output of the
non-transparent screroM DISPABCHERNd responsive to the decodi ng neans to pass
the current output f - Lf@psparent screen buffer as a character
code to ¥he charact e{ qg%‘?ldg?at%}? %%2 such output is decoded by the decodi ng
means as not being a code point. 46 7. A display systemas clained in claim
1 including neans (32, 34)1sf erariztsiMobshi ng user associ ated presentation
spaces (38) in honpbgeneous r i i fromthe
associ atgd user and neans Fgéé)égglgen};lgéﬂ{gggv?n&n%\fs%?#kta%eg@se%gective
presentati on spaces, the c&hfF [ISHUE RPBRAW CURSORNTY WRLTR)PE FWRE@R neans,
responsive to the picture matrix, for controlling the | oading of the screen
buffer by presentation space selection thus filtering the data fromthe
various wi ndows into the screen buffer 50 and hence conpiling the

pi cture gctaiaimky di spl ayed on the display device. ‘

1. A muitiple window display system including a repeatedly scanned display device, a screen buffer (12)
having display data element locations mapped directly onto the display areas of the display device and
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8 Adi splay systemas clainmed in claim7 incl udi ng “at_least one additional
dedi cat ed screen buffer (122) of i medi ate access toelmulﬂ“r“wm Hﬂl‘r
picture matrix mapping, in additiofPt®i47E428BIt a to b one
screen buffer, which screen buffer is to supply the current “ouf put to the

di spl ay devrce t he 55 controI neans enabI onI one of the screen
buffers for P@‘%%ﬁs"@d?ea ae'?]';e" l

claima in wifisR en n r%" 'E ar;g’e rﬁ\;

and di lrrenSI O #35 mprlrﬁ'{f (gﬁy is goﬁél%ﬁ Fgc%ieg)

contr O* 9'4 co ol ctly onto the dtsplay area oft 9 dlsplay device, and Is respon

M S bl OC thear! nﬁé %Y ocaﬁiB %&Qm 2ot th |a0labld Batd BRMOHS ﬁorﬁ
changes in D yggag I gurat’ion, the screen nmatrix an

t her eby establrs |ng w nd ow prrorrty at screen buffer | ocations. 10. A

di spl ay sygt e\igh yk nrredcrarne&infyrarn $ whbrolh Im%renar&pmnegcebmb@eemzad@l,y tilafORRY in
dedi cat g4l Scrsﬁﬁbﬁroé fvath Sech other, SWifAr 848 dipRP| Adks (bl awith Othe IsBrBerAfamik.| akiRBle ST
and consti t utaesignines 1 navicwl BdeisDiRe HBAREIN réborish & thel pictire nfaeit @orddnictieing Pérfoimed
Systene d' af fonateagputa frbre thetvares baffeds itpihe Sisgayrgavienant un di spositi f

d' af fi chage bal ay6 de fagon rdpete, 10 une nmenolre Internedialre

d' ecran (132) Aagispidy syetsmeaspdiairossinie iaim @' iddiugiing reidressegetiavating emand' (A4 144 Hergeimulta-
confi gures dineeusly cauppitings eddresses to @ashsof dsaldf flural Fsswgen Uuifedi the cddredsf gederating Intslaeeg e,
et des npyendncliting plyl pifseiceans: (A21-P)k oranfor aash uffar.dorgmedifingothe gddiessesoyprlied to
d' af fl chage dmthyffachroni sne avec | e parcours des zones d' affi chage du
dispositif d' affichage, et des facilltes our conpiler a partir,

event uel | efrert d'sR!PVlﬁ¥§t° Iﬁﬁr%ﬁ"“qde'"(f@'"? én"élefe sthe, Eﬁﬂ?“é’%"smP‘ﬁ%rﬁ‘?ﬂ?fa'ﬁﬁEWe B
di ffereft s utr?T:."%é % wit) ’Bsses supg P%ﬁel'ifea"ad?f Bes
4 afficher. ?ﬁ" E' 'r %mear;sm
contr 8l ees péﬁfﬂi ee[f%ﬁ &S '?4 933‘1’)5” %93?1?" geee ﬂ‘ﬂ) é’(’:%ﬁ% g e

ersaa
contr8le de ion con urss ®directenent sur les zones d' af fi chage du

di sposi 4} f gd" Aaéré |a9 a?E ”é.déa{rﬁ%toﬁﬁﬂi 3 Whitsih e Bictiib :ﬁ&N? inBRSd in one of
enpl acerent s t b&f@h@ dnkrdi"16cktoR! AT RbrtdH BIRE dontrd? &L%FTE

-donnees di spQiYmsh t@sou ﬁ‘o@H tﬁr éﬁ?o !E@aii&?&ne c&ﬁﬁin?@a%mtyzlﬁﬂ&aﬁanﬁé tb aﬁﬁﬂ%to gone
d' af fi chage. az&lp R Bkt Endixodatal EMAIE it SBrdNn iR duRSHEN BEcES86d Bdhirdl locdASor the
lequel il Yy alekeftiicm HoTRicaRa diidt BEMRE Rich@6! 6bd6 G bted hlthe cikdnlly accessed
par cour 4es ereoftioiedatienTh Hepiclk®Smandes avec | es autres, avec |es zones

d' affichage et avec la matrice d ecran, pouvant etre attrl buees &

di ff dr ent s6.utA disptaqtsystans as dlaméd ih tieiegeorairing 8l noinding @chaectertgemuatal@nd wheneirt the task
dOmage se f alsslasibn mamory @wassindiudesonerad the piural saless buffere(l 3 whichBsdésignaied as a non-

i nt er n6di al - tRBsparent sgreen kuffergsuck pon-teanspdentcicreprobiffer aving sitred therain aniq®, codsyraintse
d' af fi chiage dichrare gped da, salatt emeriache malbinansereenalpuifergcie isrihe glugbecraen hpkers

d' adr esses ( Dging read jout r‘J’bEr\f“""F@ﬂﬁ"hl"’r‘“ il 29dre8ToR rFePRiRs therglodhes ﬁ"’&?ﬁ’ad’ﬁﬁ‘!é"yde
la plurallt6 %ﬂ%ﬁﬂfﬁhﬁ Se@"'tfcfewé?? °“Fpé§°fm3 e'hEﬂ" ffer

d' adresses cdfifP : gre) ot 5 elopt te;talural
T = gﬁ%&&é@ﬁ:&% = ﬁfrﬁrgg ﬁ"%rzrarr e

4. Syst e d ,,. ans
d' enmagasi nagg g %h§ Grﬁpu? Sr%‘%glnﬁt ﬁlﬁ acode

adresses en pehroni s avec es adr esses oum es a ag Erﬂgur al I et

nénol res internbdialres d ecran, et conprend en outre des noyens decodeurs
(28) POUs 36 A cispidlCSRBAN ad BEMEOHCBRANYHRBEIRG mods (G54 16 YRRLIGNRYTISE ASAAGE
de s4l ect | on giReritaieh eFaceyy(38)dP AdidReoGEstorad! e Ning [dBFlay iCRn tle asdaatéuser
produl sant uranginggasd fodl @siisking Winddwaniarthe ebspetévenfrasentationi spaces,Nbe cothgiling efacility
d' ecr an par mindiugling cantrell meass, ekspamsivetod tregpictund watrtt tr eantraliing dedediag ofctheustrebe bysfer
donn6. quel corypeaseratioSyrste satectionathysi fitering dhesdatadrom the vadousvdidoes intorthescrean budfer
revendi sat i oran@hendaenmplling)the Ipicture astuellyidiselaypd lonthgalispley detige. mai nt enue dens
une des nenolres internmediaires (121) et ses enplacenents de contr8l e de
conpi | a- t Borh dignipy smetere @n claimied insqlin 7 deckiding aideaskbone @Hditonal dedicofed seraen mfieT{idal s

de donn6es d'himmedigispscespig ene [yees (RQthe picture matrix mapping, in addition to the data fo be loaded
into the one screen buffer, which screen buffer is to supply the current output to the display device, the

85 control means enablmg only one of the screen buffers for read out at any given time.

9. A display system. as claimed in claim 8 in which the window control block means indicate the
coordinates and dimensions of each of the windows and means, responsive to the window control
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deux,‘dens un enpl acenent quel conque, bes facildtes de co
agencees de mani bre &-y repondre en agﬁ?o\tﬂg%:s el ement dmﬁmmum, Miﬂ“ﬂl
matrice d'inmage, sA est emmgasins d dce- nment de contir Olwe *
cours d'acchs, ou 1'Menent de donnses provenant de Pautre nenolre

i nterrnédl ai - 4@ocks, arb Providetd i EBating 'and*'&lu%%e mqgsd?:ﬁ%@tté Shhg&hSh HRIIRGA oM block
dens | ' enpl acenﬁﬂﬁlglﬂﬁloﬁ QR seRbEm&fk 4na tHofobfl otdbiidhing WMBSw pridrit Bt dcleR bty 1IB&HIShs. ©
Systene d' affichage selon la revendlcatlon 2 ou |la revendication 3
conprenant uniog ANdsphily Gistentl @s CIAIMAE IrEdIMG B6r NS WHORIMEacH QRIIBRAY Bdificated scréen buffer
d' emmagasi Bage Gwres dlspiat datiordie dssuzians usp BRIKohsEtiies W Preéhtation spade/Tox ik ugbar 1M

la pluralite de nenpbires internedlaires d' ecran (12,) qui est. d~signee
COME NMenvi r eRévabdicatibos ai re d' ecran non transparente, cette nenoire
Internedialre d' ecran non transparente ayant en nenoire des points de code
uni que qui soht Sustinks Safichageur fenSirbsuultipies wemprengatrunidishasilit dieffiahagedmiayédectagod répétée,
di ai res d' &cr an unemémeindatormédiaire disrean (12 apahdes| anwlapampnts didiSmonts de idehides ¢"dfichage
d' ecran | ues encayigistn drecloment Hureles |zanes sipfiichage slu (lispesitf d:zffichage sa ed moyens d'aschs
sont appl i qudes Pa’F‘é‘Sa"hﬁﬁ/éWB'a‘iﬂ'me‘i‘ﬁrﬂ QE?P'H% densdes'affichagg on SyRohRISTAR aveg i eascours .
conprenant en odey @neredaiigieee iy dife ?"@‘a@‘b Ahdasfeclitty PP‘& °§'B?"P‘i % PRfll, fugntuellement,
mamoi re i nternr g Pl%‘mge&?r ?i’ﬁetrﬁﬁ "9 E'F’@ﬁf‘ %ﬁ[‘fr p"lﬂ ?Gl KgEReCiin un

code uni qu¥ et Sompliation sont
S" st

aftl
Intermddiaire p er oS z nﬁ%@% smpgz@eptg eetdcsggre%!em tlgﬁ:::l;lg
tenps donnd quel ;,?b RAG oBY1 onpRBMSHs Y 5:19 ge Herg%ﬂ th é@merﬁé) s §Tnnées

d' acchs. et des
[ | ~~ 7 |

11 ~1111 11121 Sjslellol d'arfid¥ $oioH 9a a@&m%n GO eg}eq&cﬁa iRy aap;@ranrglneén%ﬁeé Rtermédiaires
nmbroi re i nt er nbdghd @20-18§ pabburkeded W%S%&%n&tav&aéﬁubése&ea% zbrdY @@ffichage et
d~codeurs pour &aklg na8ss Adcli dMNahti SreCirisi@sy & KFHERNES LARKGS 1b AILEBYTON képonse au
i nt er nddi ai r e nodhtdnt A8 BBEEB idimaYB sb Seisant GUitleLsaeles Provedant ded diVetsed PInbiGs thteirtiédial-
g~ndr at eur 2sde c sas@a ticsctan duaispapiied'afidhége. sorti e est ddcodde par | ee noyens
d~codeurs comme nt Xtant pas un point de code. 5 7. Systene d'affichage

sel on | a r evehdSysineodiafiichageoseion dn@vendicition empengBies Maypnyginérainws diadressas (141-
menol re homoghnéipar éwymircsisaulienémpnt dloe adrasspm crswnecdeds Phiralits (g mémojesciptermégiglyss
pour recevoir déécram gs-aayers genérpipyrs dadrasses,panipeanant des mavens de déqalsgs @Qrzzn) un par
associ e, e# des "ﬁﬁ?‘@n@"b@&‘?‘ﬂeﬁleésqf?ﬁsescf@g“‘qse"rﬁeﬁ? wémeiiemeditiespaces de
presentation respect ifs

compi | ation conprenant des moye
tO cont r & ‘l‘?ﬁi"@%ge ° 'arfﬁ \ad ci‘&ag rrp q“°' :TE sf o do &?“f"l“
r V g al CRT 198 a
char genent de Ipuq(a e% pare m'i?% ey, 8‘i” 'T utr %J our

o R e *%ﬁtcj* AL
i d infermé-
vritabl ement af frproaa e b raaoe Héﬁfwﬁ prsy |§Q;ecr£% n temdadamww have.

d' af fi chage selon la revendlcatlon 7, conprenant au noins une nenolre

i nter ndi al r e, dspkeinRNy SAtRIle MBI RlrdvendichR)2 o 19 RIRIChIONE HaRd leduelil mbfid8 Bfmage est
(POY la canfi gbnbh@ taiEuroaiofMBMHIRE intbrhdBREES (15 lottbd!SmkeSmeHdeatralo 64 adnhhi-
dans une nmanol r gonl galn@hnabotomid doit deb .cbad @xncontrjsoR IdbLsIsENG idb @onntdsiuatfittlaga) rhads pas les
d' 6¢crari dolt f aauxndans b erapladement epeicobquesies taciliiss po sonpilétionl saftfagericéepcde haddre a y
noyens de cont r 8jpendmosndactdptanti@didners e idemméest deumetricd dymapesi estemmagasindndads Bempizse-
d' ecran pour 8t ment|dgsodrSlgrentceyrpa’actdm ael'difmenicigdgunées opnadt deSauitemémoire intermédiai-
d' af fi chagé sel trindiquée.sievaope da soniblest ammagapindes I'enplncesmagtds epatriie e eogrseageds
fen8tres indi quéﬁ'ﬁ lareairiceddPegdnnees et | ee dimensions de chacune des

fen8tres, et des ens sensi bl es aux ocs de contr8| e de fenStre ont

‘utilises pour® cﬁ gaff@ e?°'°" ﬂ "?"8 &Q %189(' lffian 3 coggrenant un g hératour de

configuration d ,a%q e ‘f“ '&é’e §§ﬂmgqrte ‘f?‘?

dtablir al¥rs uH’ “'?sej §"°§$ cran BEYPES famal

mermol re inter rre r%id n tr vafpa ﬁ& E%? % ansparente ayent en
fa

memm des unlq oS mémonres intermé-
revendi cation 8 gl eV offijseL erug%-éd" Sitonisme
avec les adresses de rafrai‘chlssament qui leur sont appliquées, les moyens d'emmagasinage de

65 sélection de tAches comprenant en outre des moyens décodeurs connectds 4 la sortie de la mémoire

intermédiaire d'écran non transparente pour décoder les points de code unique et produire un signal de

conditionnement d'une mémoire Intermédiaire parmi la pluralité de mémoires intermédiaires d'écran &

un temps donné quelconque en réponse au décodage du point de code en cours d'accés, et des
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i nterredi ai res d' 6cran dédi ee suppl ement ai re emmagasi
d' affichage pour |'utillsateur associ 6, et constitue ”mmwimﬁi’””m
presentation pour’cot utilisateur. EP( RtsaaEnspr Uche I

Mehr f achf enst er - Anzei gesystem nit el ner wi ederholt abgetasteten

Anzel geei nrdchtung, mit einemBujd- schirnpuffer (12), 6 der unmttel bar auf

di e Anzel gebé‘?°éfP h‘i? Baé?agiﬁ?gg o f?r?°E'ﬁ 1981 B ?b'f‘ H@F'é"eA‘?l%‘?“ t@BsPa’e"te ot

dat\epel enent P U JRQYeRs 4'S o g st° i8i 49 c‘\XE ge la mémoire
appliaug & g F?Z Bé?f*'é?t%’?Fe

A dat 'i‘t%'ﬂ’é ?’?t'@f‘ vBgsP A Bt e
dgfel\ﬁie.agﬁg.ﬂfqemfﬁﬁamﬁaﬁte %%PQH"%'HBP‘*P& °W§F°’ET‘%??‘E‘HP€HG pfn 6 code.

Kompi | f crep ol ggs, zfé b i fft $R5 ﬁganrﬂ e Bhe T 4 B el ed
rzahl ufa fﬁé jé@dd ‘?'[mlt?sf F des
dadurch gekenjg®l 4By r}% MPdes fenétres
Bi | dschi r mtcfahé( le§ épa ﬂ?&hﬁﬁbﬁrr&pb&}s’ 3!%&"!6’ d rﬁ@ F{ conﬁH { §es moyens de
Anzel geQgr el clgratd) sensibleglgrla tfi6d Gfntalgé! rdo&h;onar 8 1a memoire intermédiaire
Konpi || er st e ufdcfsh @ldcan stisidedsshacdd de eSHntalich Mitdnt aha‘. ued Iaamls voRantl&ds diverses
St euer st el | enerd@sdaheBimémditd iBfomsviaild d'gtim o6 Parlant mh@mﬂaga vBRtabIhRAt affichde sur
ver schl edenene Hewkigtrdufiichags. Anzel geberei ch zu Anzel geberei ch automati sch, ,u

filtem 2. Anzel gesystem nach Anspruch 1, bei wel chom nehrere

Bl | dschis nmpufDispositif U2ffictage $elonda leeandieatiorsT, momprehiagt ad Ghoins unervhdnadira intetreédjairerd'crale n
Anzei geber el clappémentdirar{1gz) diiacceds immédtiad Adwmaisager (PLR|lncanfigdeation deelarmapiss fdligégar em
Bl I dschi r rmmeriusides ggnméssrioehargen dens unef mémajre inthemediajie lféeran daguelie mémolre intermédiaire
Bi | dmat ri xi niftfcras s fouals faceoriorpiecoms jay éﬁppsuhd'eféqlrambg IMeyens de santdlerrconditionnant
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Fenster anzel gen und auf Fenstersteuerbl ocke ansprechende Mttel vorgese-
40 hen sifdaniéifesiBbomPiaae RRIPACHACRT NMRGAN32, B4fAIm Festlegen einem Benltzer zugeordneter
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fest zul egen. 10 reichar, Gl iy Ko@pilidndreiohtig=r die Bildthabisl @nispricisndpStasnmifiel 2ime Stouern des
wel chem j eder zuisdebsw HasHiidschimmuffdoe dirchnetiecDdBitdlidpsiaraiampusiviie aufWeist cvogardiadie Patbh von
den zugeor dnet ederBeandchigdenersifessterh dir denuBildsclienpulderrgsiittettiwertgs ued dascif dep Anzeigmﬁch-
j enen BenCezer [bing thtséichligOanggsigtp Bild folgllch kompiliert wird.

8. Anzeigesystem nach Anspruch 7, mit zumindest einem zusiizlich dazu bestimmten Blldschinnpuffer
(122) mit sofortigem Zugriff auf einen Benlitzer (PC), mit der Bildmatrixabbildung zusétzlich zu den in
den einen Bildschirmpuifer zu ladenden Daten, wobei dieser Blldschirmpuifer den augenblicklichen

38 Ausgang an dis Anzeigeeinrichtung liefern soll und die Steuermitte! nur einen der Bildschirmpuffer zum
Auslesen zu jeder gegebenen Zeit aktivieren.

8. Anzeigesystem nach Anspruch 8, bal welchem die Fenstersteusrblock-Mittel die Koordinaten und

Lo Abmessungen jedes der Fenster anzeigen und auf Fenstersteuerblicke ansprechende Mittel vorgese-

40 hen sind, um entsprechend Anderungen in der Fenstersteuerblockkonfiguration die Bildschirmmatrix zu
erzeugen und einzustelien und dadurch eine Fensterprioritidt bei Bildschirmpufferstellen festzulegen.

10. Anzelgesystem nach Anspruch 8 oder Afispruch 9, bei welchem joder zusdtzliche dazu bestimmte
Bildschirmpuffer Anzeigedaten flir den zugeordneten Benlitzer speichert und den Darsteliungsbereich
45 fur jenen BenUtzer bildet.
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