1 EP 0 261463 Bl 2 Description

dow) access to‘one paqtlcul ar page E]; ently addrEﬁTed menory
| ocation. Further, the data stored BA CFTHEINV

in the auxiliary nmenories can be updated to re deflne t he formof the

wi ndows Pesgflpglepnyent i on relates to a di spl °“Pé’E‘1‘I?H'a’pa99 UC?\?‘%
there is no disclosure of a plurality of q ’Wgﬁa :°’°
parti cu@émm%ﬁters each for ' o? BYP % °Eﬁ'° -
e aPE! R bt b Pcme Ssyst tgjf;?f M i Wl
Of e W r@ ate |¢h| §' e Gnl teChrI,L l’oara [;E atl

s taﬂu hﬁdo Ay dls-

i Sp' ay ak ue aﬁt é&ﬁve% tﬁ\?ed%rgr aphl G 1ndlc§t 5t twna.ﬁ-amm o t
the s Up@ﬁﬂ EtHPQpr tu& fich e QgraElﬁ’t.roontf'dP-r exanggl é? oorrespond with the superposition of the win-

10  dowg, fdrgxag@[gvent i onal graphic display, ewstens, a soft- US-A-4 559 533
di scl 0ses |3 cdhvenBbtalgraphie dBpay) Syétemyalsert-Wi ndow SYSRAABEAEES dRcibses &lyraphic sydterilran
Syst em wareiwitidowsyélef\&Rdd RardWafe wiRIBW SysteMO NPT | Shg ¥viewpprt inéipirhénioyy @mplisinga pluestity of
pr oposedavddeén progobdd-asiamilitkwindomtcorlol syyS-  Wowoeks eashofwhith coarlespphdstaone efspibiatks t O
one of $rotdisplajng 4 puralityaf witiiaysloag disgaya pl uranla sergero A prisricramberdssefintdiesghl veopd
on a sceaéwe. A priority nunber is set | n§o dftheviewportthagmenicnyiporderto determine the
15 of t heAmangthpsthe hapdwanewindowsystemisiacter t o difplay ohihe sorresponding bigck: dncthe sereas.
har dwar eomilished by fuspishinga display eontroligi LShwithy of tTherefotsy in esslprdmeliapgy the display prierity9ta
screen. agwltiptindew eentrphfurictionyin dheisefivage Win-spl ay WiRdaw cefsingsted byp piyalityof blpeks, itis pace
in or d e dow gysiemegighe gt hﬁfﬂﬁﬁ‘%"?ﬁe@!‘?ﬁ y of egsagy trghange the contents eflh ofithe plurality of
functi ofd f“']"?'P"t“H s'ﬁ‘fbﬂ% ich transtatsw %ns“(%@?’ép&p‘{??'"%“ﬂ'l% blecks-y of

bl oc s, dptp of ”'a" m?)'ﬂ‘“f'}f‘ér ot her xecut es
essary t"l?pE '“ ﬂﬁ( { 'of th ction called
"bi t bI ge‘;g, f&

. ""Orﬁ Ee ' LJH%%& ion, _
et 4owgﬁ“°‘*gg m ol
nventignal” multi- 0 - ~ hi ispl
]

control tentsetrﬁrhama QCHiGHeF bisptay: pUbldv&Q‘é‘ﬁLbQ)bf 6dd d¥pibg. aw Hi I I Co.,
July 14 I8 8ut itQispisiHtreeBiin is Idwer e%a.tsla%ef ore anTw&sﬁt iéntib 8 ddlinEbisy taim 1.
i nvent i @horidylsaquehebor windows is fixed. On the other The features of the ptsentlifVerio®Will Bkorde
mul ti - Wihad0ie 66TRaFeQdystbri? 6ifaié &]high flsdddner | Bo t hor€pparem from thafolldWigldescriptioniera/pre-
cont r ol dmspéy surfide@bntil SucieatDgredddr nGhhipbfay pi (férrdd@mbaiinianttb bectal@n imdorjunction with thd he
har dwar evingywst eiriniaas dhehpratihedy theli the Hisptay o veeconpanyp dewings. hi gh speed
di spl ay spespsexiranely lowtias the falpingyedserelattem i s | owEhe fllowingiwd illusteate a tyfitab expmeleoht
i nvent i eeftwage reéri.vetd thsy conbtititera hase piciutyr i t y  Sthejioention distlosaf heteitvs is fixed. On
t he ot h@nd a wirdew picture are: stored in predefpmeinednt 3§ nv entarealy, herg amg clispeged windew mepege-
sof t war @ressaaf e pitmapmfempey, raspastt ?Iy F'i‘ bendid of  Juent cigyifs whig -pavdemphretstmw setting
fol | owi Higriesyeiacesraagyside rogghdstagy s urrpgigds @b‘ﬁ‘! “yssﬁfélf‘ﬂ %18!“’8{“ f wingow
nurrber Slocktrapsfer byfransfergpg ¢ 't?t'tﬂﬁ"gt“!?ken i rigplgh en dge
but_j nva’f”?‘é'ép"ftﬂ"@ tf‘%B?séﬁ'r"ﬁ‘i%\?'e‘fﬂleﬂ?%pl a sﬁ% 1) °f §‘” %I é8'd‘°f s
t p Ilo e lql ﬁt e
S I

ext T enePR { ?sclos e &3 DMsingla” [he ed in the are ste
d
2L il | r%.? oy §F @ atamﬁ o rou E%-g%atmmb b«iﬁfm

predet elg é?:e rthe Gu:éh"a di 5 p%:& di¥pidyS ﬁ&ﬁtmmgﬁmdﬂ a%é‘ﬁhu&f o%
bit map BRER Yone iy s&.ﬁg\s%fe\ésedw klegn Lhe esiTheNvinddw KeVing Rightp ipidiity dhdny

pl ural i tMingle oRiHRPLIEprbdently w.ngr&came&wdf ace ainRwiWath ASjudgddias EdnRihing hfeQﬁéﬁB/
data 1 Qghtdirdtie prajéctions Af tNéiiadohdinaebritieNnd a [Pobitichl dedcribedfabavie dhl hé/basis of the content

bl ockt r asmbewiddwe 2R&HtEer ineMory BéingRtaseionst i tdfithe pripritylsettingdégigtdrsand the Gsdailt abjadge-

di spl ay bghe Y-aaoediratechf théa pikdhprpsediycbeind sedow pi Ctroeneofitiee wiliew rmpagement icizanits. As @ctheand
super - nedand @ortairig the projectiemsadh the fY-codrdinni 1mel o vasitpuihaf tthecdisptay adidréss gorsssprmpding torthe

t oget hemtes of the defined windows. In dependence upafithe t he d#irdow ahicipie ‘ydqu@nhqyiug hibker priogityl ady
sur f ace otputg efithe nfgmoriespa dra® orlRgicalipatisideses a dsess caleniationismade fag each of Hierwingows

t he ar edermiibesteiwrighofithp yindows thepppsentippasn- and  awhigh prejud hﬁ"r@%}P spigy Postifiop en thehe
nunber @¢dRye @“95 A prigfity encgsieqtheny %ﬁl or i t aﬂégf |J'dﬂ9°'ﬁ?"it gf the wingjew smanage-

equal s Hishef dé’?”Bs sl “d?ﬂ)’d It ofjud t °69
p??or.stgwgeft SFQ? lsf heé'lé'f‘be'gcreen ““Fﬁf 3 iudqeﬂe % dp o
two auxi FH t'ty of e:uﬂ;':'
menor i e ére es"geed y the 9" c'rc" WI ndow aV|rng

hi gher pr| or| ty armng those ordi nate of Z he pi er presently bei ng scanned
and w ndows which are judged as containing the display containing the
projections of the X-coordinates of the -position described above on the
basis of the content defined wi ndows, the other menory being accessed of
the priority setting registers and the result of judge- by the Y-coordinate
of the pixel presently being scan- ment of the WI ndow managenent CI rcwts

- Y



3 EP 0 261 463 Bl 4 Furt hernore,
cal cul ation of "the di gplay address gpp2eq4888f0€MENt Circujt conpares the
val ue of the ad- responding to the w 4 5 V\EI ch I's judged as having dress

aleg;)isge;ﬁnﬁe%; he countvaleude sug(gll [ ed ango\é\Te&}r}%# h;;ig“ or i tly bgal th t%'ﬁr‘ggw
d t vaiu wi
i sp éihmm';,@zm%g e mf%:;m i - ,:L,,mv Il :%;wmwa
be S“ qg,:ult lito0 o olied, 19 Yo et O P ﬁ%‘uﬁ& icco 3— -

res

to t¥ e maﬁb&:&?ﬁéﬁ%bﬁﬂa&b&x&m& &fdve, the The J?ﬂe%@febtﬁﬁslgﬂaﬁﬂﬁhttéﬂ%ﬂ%cth%dw om
each W ReOWE srRABAayHosiidh@ndldiaRF RYwiRddW t 1 0N Adigeeicinstit WNDS ~WKIS|O¥\supplied to a
nanagegpd thé enahgelok thé @pidy pridrity sSylidideiatith t 0 @ @mwuﬁﬁaﬁh&msiﬁatﬁmmmim
priorit YvermplpdivnR@arte nitide bythédéhpaNabingitedy 191 1iRY thé Pricklyof WIchiwikiow G the higHest vhen

f or j udg-set@viftsnt 61 he Breh E6ting regidtor 4n@ thePhtEtyDY  ITe T &piurali thWiBdowg ovdniap, thatlif) for julging the
pri ori t ettitg redistart) soihatieasdinsoftieclisplagéupst Whedisplagdated whichvindow istdte display@d. Upon
set t i ng face gandedricreased ahdwaultbwindow doytrol eanpl ur al re¢ejving tthevdeteckionsigoel ér display stdrbfrom s,
for judyemgdedtehigkersperd r egi sters, so that edactewiddow wénagamenticioyit WHDs trWND,,

di spl aydata of which windowis to be di gpl agaeldmndepmnargane\teramtw1|~1wmaeted
and rul BRIEEDESERIPEION QFTHEDRAWINGS: ¢j vi ng thd’“@f@t"é’é‘!‘#"@hsm gl STrte/an addrees Ga&
start frombe nmade at a hi gher speed. metic unit WALI (i = 1 - 1) cemowaw
managenentFigi! r'sc‘i}?"t:;;aéﬁ’?']‘ of alcssplawmowm ow n"d eﬁ'ﬂ!ﬂ"t'ty ﬂﬁslgBﬁ'P 'étP’r "SB'EI'EQ”‘e
BRI EF DESGQ ent of l’lOl’It d d#

ty_ lgn on circui and wm

anal STiTe & th t
ol pondih s "t° & R;j; ”ﬁf"sﬁfk d a%%@' By :%’?‘rg@ gyqugﬁg;;@ g';;efamtv

wi ndow. Aﬁ) 5(}??" ?&3 des "at'°"°' $eer for Sﬁ‘t

accordance .ntrB or t%ls%% 3 térmmgsm“ l9-

i nside t h%ﬁga{] ra%sesﬁ in hﬁl\qent 1 ON g windowmanagementcl |ts, i3 IQan-
priority '4B'thﬁl JxErHﬁlés ?dBGerW' nd OV\SnFy‘dGsuguﬁtndn%ir&ntmI ts@! cartiforsilinal Ci
showi NG ann@ i s@ndibtatus Sighal §3 nen’aﬁonQ?i o | ed Qdbh that itdpera b DLPEt ghteld of th€address
priority ansierd@Aokn B@l2pshaPri ority desi gnatdrifkheid GikUWALI corfeBgtndihd toStfié window
advance t crid. lsishowspé stafpleleytheBidresEafth- 3 | S Havihg Be Mighedd Phdritylisrdng Ithek® Windows.
expl ai ni ngnétib enit showndih Figr1. wor ds, even whasn tinen,diesqdirass thdt &rdutpstited-onto @R inferriab N
of multi-w ndow display control in the nalks8U8 tragugh the dutput igath IGhthesephed is
from a DESCRIPTION OFfTHEIPREFERREDONt r 0l appar atawputiduoulside ps the displdy,addrids for\m'akiw)w
nmanage MEMBOBIMENT/i t s, the wi ndow di spl ay prireadsiceass tatjte dataiof aredbtenminest

of the decoder, ority designati on ci rcuit thrqugh@n#Qintertgcaireyit INT,, Qﬂdg@rﬂﬂppllsl

t he cont r dnthg FSPI%M gontyoh anparatyp abr af orto pigmebuffer {pol shawa), orithe lkpens t he
out put @atindowjmapagement °Eﬁ5‘t!? WAl t‘H’c’i &Pe shown opgh ot PZ""’%{‘FTH limitative, it Is P°ss'b'°
arit hrrelpmj,ﬂ'ds?f'g'f g’dmdfsli:ou H‘(Tf"ﬁ’ i ) (ﬂWbl ", %W%tsﬂﬂés@%

. Of t heu G99 %ﬁ em r!t c uﬂﬂ%\l@ﬁhes'{ %Fpp |'1_e rtéqét 14 fwln ow
out put t 3 u,g' % v% ﬁé% "; L0 f&r odgh mm e '" .
is DES [ address tegister for the display addre &}b

~ the di spidati eee?ﬁ p ditlon etk RiAzdnRiile the multi-window control system mcludmg a plurallty

- read aCGé‘ﬁS&stIa@a Q@&t@rf&fdeagrﬂﬁrﬁ%fétsﬁtm ned grbisiky Boritrol appHidtusal cdn/ebaily BonbiaAE €
circuit pbd‘tﬂi.lm adafiicd] SiredtitRdni eRéladdrbss fagis-di 39| At af BXrhdd bircibR& sRdWAPaddpt e dulpiR of
Fi g. 1, terfobdesigfatifg fhé eftepobitidnfithe (dHidal di-NOWN) , whith diefiéy cbritioRappdiatildes, @AiNe basis of the
manag e MmegttionCdnt @bl iatidress &brhgarigonccomparator for Al t pik@iylleveDbutjuétsd fratiidadhi display control ap-
- 11 m t at isatmentially diserinfratisg whetheqof @t thel displdyn Or degrarastus afd th@ingowarathberont r ol n
W ndows pasition onthe display sunfiaceds aoatainedinthewib-put  out sThedollewisg retixids meybheaisedas @ method
di spl ay dewdiniay @rea desidnatedty theoesppelive legierl st y df saffing arioritybpthre priegtyrdsister i the Winddw
pr| orityend u’tset?rhﬂyﬂﬂtyw@ windavi digplaviagea.  Eac Hisplanpriouly desigagtionoircuit 4. Thafirst metD1
ogithe displgy sp¥facey i t y desi nat i on ci r cuiadPreRaresipjadyansp Hha symernamber of registers
equi pped vﬁ'&"ﬁ's o & hgrigon P'é%’é reprgtentingr f or asiy numbAR{NYef thedyindawse piitting i adyance
whi ch M’HJ&WFX ??é't"éﬁ ig P&Zg&'ﬂa' d'EPéE‘?" e ngﬁot Hee E?ﬁtﬁ’ls B‘E"Pt‘q ’B?Fed?ﬂ%a isgiting o

f provnde
or | 2o "qﬁsiﬁfaael?vo%s'gﬂ gglémr o st % g%p nds i
d b t
hgf::;cnt 1d| rece %‘Tﬂ WI ndow coln'??ol Sy ste?n[?ﬁnc u ngtpa °P’°P°"t‘"§ﬂ

tion, a start address regi ster for deS|Ghat|ng the start of dlsplay
control apparatuses can easily control and position in a vertical
direction, an end address regis- 45 let an external circuit (not shown)
adopt the output of ter for designating the end position in the verti cal
di- which display control apparatuses, on the basis of the rection and an
address conparison conparator for priority level outputted from each



5 EP 0 281 483 B1 6 the priority level to
each register.” Each gyiority regi sepo2§igaad from anonggt he Information of
the pri or|ty ter is construct ed such that CPU sets In advance t he

regi st e nd t ol SI q nurrber ho PotJtRerl IoX
priorit:

| evel ‘sg‘; ﬂ that n S t Ee %f and t eﬁlgont ol signal C%

Co”es e%f the - ‘the &%fe. g& nding

0l
ari t hrmt Af Gl Din at,\aer th 5\3['“ n ﬁ\fn?beisg
di spl ayta stt ©. Win ach pﬁytaﬁw ed
di s a%m eWarE WﬁB Whncﬁhé cur t utputted fd tRESHRrity Rvel
sel ect 'd(s%lay sﬁHTa@dﬁsE QHd 8 Qaltdi orpédnﬁtﬁdti y | eV@ﬂt m‘ilml ﬁﬁu t5uiBd, oot tHe® Ss%s Rihelad- he

cal cul %bﬂ&tﬁ%&ﬁfo@ﬂﬂﬁm@éch&&&%rﬂ%ﬁé | S OUEdaeN dulpde too on the basis of the
de- SUGHIt AL} RaNAE Hrdugh Yie JONntbrface aifciit 2ddr €SS FRl 8 BNUWE tHe GuipGQEE of QaHolM ifontralNi t
[err] tikrpugh the 1/0 interface circuitsn &gl add dépapaddrésess@tithp tiertag gokton Of
vari ous CBigta showd &dlékample of the construction of when three windows ¢, m and n ara Prepstedpina et
and di sthé wipdowaiipleyssierdty désighation credit 14am- por t | rtherigrity gistars \havingrthecpeianitp leeelsoB", t he
const r upidyingthe ifst metiiod mentionagiabave,whisheets er r | , "2vargligl, raspactively, by wayrobekampiel(witkethe t he
wi ndow the wipdoswynumbérda the Sﬁgmlhgwmhltmﬂm r cui provisp thatthe greater pyneberyepregents figher pri-
regi st earity sagengeds in pdvapgejapplipd, pmengfee pi- 315, pitYyi ng the first net hod

ment i orfEty saitipa methogdesaibedabave. " 5" ang "5 e JpefiagicereepRe "d' Pt g W’B4°“'é§@&f?ﬁ1’e

(with the'"t"l'?e%ﬁ)"ﬁ'&ﬂiﬁ%ﬁﬂ’ thfe@ s the g st efeset ’bthmﬂ':'t?f A ee

t hat tctgé' ¥ eg f?"rfrs'}'fg‘ Ilslset nt& F?Ff’?gf’fl gher mang I\Yé"&%é

appl i e ;\g& ' QV# orlty%yb

o) s tftw b 5 iy o m 3

Irore:ogre;st gj " d,ﬁgrt;hs %%gédhénﬁd f‘é\dutﬁlnetic
h al pr'mtﬁ‘

circui t gr Jn n@ﬂgnal trB- dow nugfaShother, t@%ﬁd&d&e&ﬁl e win-

t hew ng %Y vﬁrﬂo\h ﬁun'?b“ef-is d toltffe HghlRE SisON |ha°vuf§ttheth Rer pASHtY ISR theG enoe
havi Ng he Quthrit SigR bf dabH d¥cbdel DECI-ODEGIGE P i Of bio¥ nf ﬁ%esénﬂﬁdlmgrd eBilod MY B
the di sysbdiys thélebntl Sighdin@td thé BiBtdls bighal N€  COputted &4 thd displey @ddMs8dOW nunber in
each prdendration logit @&pondi ng address arit hmet i c Né#tj dn.exafpRIdf £ lcGit toastruétion includ-
‘regi ster prthepthechatd; adidg HGHY F6,vensistiig €S pOoniilg the décoda MECS+ DEC] dnd @@Ls8kus sighal 2
pl ur al idf gflipflopeis digpaseein the wimiyw disglaypeiority erso] , geheratidnivigicaémwilhbe dxbiginaiwitpreferencato t S,
t hat | lesigvation circyit| 14 ircsuch § merdnerasrtclcon®- over | Bigs. $Alaid £B.gnal s of each decoder,
only orsponditapach witdow,and [seetdnd resstiy therist her ,  t héltough aot particuiady limitativm dherrireuits
t he wi rplaystagsigng! andidisnidy aoftpigngl frameqchwis-  aj s eghown InRigs. 4 1A gl 4 B erelapplied® 2 sygiom
havi ng qowe'amggnentc {t WNDy o WhiRncYVhemithe t he s\t‘ﬂﬂ’é‘ﬁé‘éy'qu@%mggglmf%quhénwseﬁmeach
decoderoujpukdf pachiflag ISrtursed[ﬁ lowleyp! pasrer h o35 o nejeRiAY Surfacy and &andem lagjeiciesuit

used a§p 'l‘ﬂ?g (5 '?951'0'?)’ Q'F‘?' Vﬁ ts'g 3bf°t he st Bthedescript H&Pase Aapd 4B, 3-bit
di spl a 9 data BWD, ~BWD, su pliedfrom CPUdeslgnate

an exa F ﬂﬁ’ '9 F%ﬁ i ncl uYfind f thi Y%"’T"f"

p f{i‘ﬁ S § i w;%fm :%’ Hrgr °=
R a1 n they are

16 W' th::% @hﬂq pé%JuE \ﬂm@{hﬁ%mi 0 eSJnG’el?@ bé?d?.atfoh I'of tHe wi '2n F&H\G?Pn

manner cﬁlﬁththaﬁQIbﬁa?mmaiﬁé élihenﬁ: IéveOtiburg- B. S PRRA tiep a@ A *1¥ind 89 the s4l6imbshs agl

and r esgh ofithe dispRy sddFess offde%bn?ééﬁ&hdﬂ@(vmpart l Crdha'ﬁbd éftHel vmdbﬂfslaw@whénhﬁhy%ter vl kgt S

pl ay Stdewls contigiisal WReisla BlirsIRy ST yWin@6W osérgNak | &rdM"EMe Batdinidans deSighation df tHeivdiow 4 A

and 4 BapaitRoriapdthes,daléutation of the predatelained TN ag e4TEThé comrbinativhd of fti@rbit othiér@ivan tHoee de-

whi ch diisplpy addres® Istexeduted Maeachohtifesaiwini N doWSsceiiediaboye medniht the vindanodisplay i gotiefs

turneddoes.t he | ow | evel corre- 35 di spl afpcted)These S-tdndhtacBWB4, BWDofand BWBadom

| ogi ¢ ci rbﬂietemqupmntﬂespgqu@bm.éheloggutof "0" bhave the caibingliony of sodes correépgndirg té the

| n t he edehsfiagiFGh ~di6n lisnsupelied, el sigt  /xo n dwindo® nu@besand argget todherfeus prigrityiregis-

wi ndow,haléstatys sianahgenpratigndogici @WWI“G@& a BWWersPRB\EP feetiyely. Het tmpuority se-

desi gnatigutefaach @%’P’ PECyndused fday  end %‘P 43 provideq, 9 Shase ppgistas PESto PRG,

wi ndow 91TiRe which agddreps,is °t°H'ip§“°F’§‘ H"th's‘part i ciip a@"!*ﬁﬁﬁ:&?\é@ﬁiﬁ‘fﬂﬁf"@m H%“a% of

h ¢ es thata | Gpmes, higher
gpgjgalztfﬁ;?%tﬁ;t%@ gy fgdf e ntg:;%ftgg éﬁggp )
at e

t fIa&
w ndow g!
ri Qi
in partlcu ar ‘(’J qe tﬁagaﬁv- means S|gnat|on of the wi ndow 2.
Furt her nore, cuI ation start signal ren#tns at the |low |l evel, calcula- when

they are "1", "1" and "0", the state neans des- tion of the display address
of the corresponding win- ignation of the window 3 and when they are "0",
"0" dow is continued. Were a plurality of w ndows over- 45 and "I", the

state nmeans designation of the window |lap with one another, cal cul ation of
the predeterm ned 4 The conbl natlons of the bItS ot her than those de-

Y 1



7 EP O 261 463 Bl 8 In Fig.4A, reference

numeral 18 represents; a de- are atgggifq s | evel, the @ ndow n as the

priority level coder unit which obtains t relatlon between the win- mis
h a dress

set and th %Yrt of add S calenctg tion f(‘gﬁregttt
cal cul at. ﬁ%‘ g{\’ﬂ.’f' dow n

er unj | t| {! ) ion
l?gl CdC?H 5 which add calcula |onl32&rawrﬁea’8\lv t he B‘é%fé r§§§N cl?fg(fgd E&
of "a do em ; t o il e :gtdasﬁtt utti umng o
regi st Ehet t gat [,
forﬁé“'&iah Is§‘i'1g-r'§‘@|l mm tan’ﬁ'ﬁre rfér array
pr edet er myig ewﬂﬁ'm ﬁguﬁpgﬁﬁﬁ#&%s FYo ay | n36 l?dr%oﬁvaﬁiﬁ @'feuﬂl' aala’]- pphgd€rom the
upper hahd 1ot phsEegislers PRE; Jn@pnémweetml ng th a?ngl’!@ﬁdaﬁ f nibreh&ryl NG
to the qhitRktchYo déatdehewihidowNurmberéSot BRGA haleeelé beNANolgete REY 32NMRidhe bigit NARD 20
t 0 dat ah@frioft9 [¥1dl 8 SR Rhdto Yecd e HidotHéMndow t @ dgmeieultsm:cmeua@% 6uLf6UP Mput the Pleddr S
| evel s, nuinbétAdiviong) Bisavirlow aymbbes fonwhichdadng ei g ikmiividithied data b the @utpiity of iidlertdt apr 4
and t o diess @aeulatibis astalveady\bert Gtarted. The degat € C ray 30 atdsona/preddtermipedbinvegsichdeveltsigndlour
i nput  t dededooutpdicsignala inbtbis uppeD el cosrustiomdow N emingtie inersiontisvelisigaals of the calculation
t er m neate eight kladsgibg: B:Wi PP tRals: Wi t he Btar sighals Sir to Sucdegcribed ghoveatanda
has al r2ME\P:Weand RWa When) thesidecatied outpuby B0 gdlpckedinerteramgy B4forgupriving the/euteyt of n
| evel sYiapalaPrWoieiP. butplu f)great the P'ﬂht hi s thsNAND gaie array 32 toithe nextisage at g prsrdy
the i nv'E‘f"bF'Br‘l""td@VEFssg'i r‘i'éﬂ%“ Y leyghw apd| cy| afW’HPPda'm',ﬂgel ht k| nds i.e. [err]

start < Eﬂ%’é‘ Bnd a r"l" ig. 4 e”@dﬁﬁﬁfeﬂﬁﬁ ut

15 cI 'E'Zf V ta “§ pI yi n tf‘B ﬁf‘“gc?fp"%'i 'hvé inst Ij,"‘"e" '9
goding logic ns§ s, t ug t

St age t|ve ofacl e’dl %ﬂer%ﬂay for outp i s S % ex

istérs z
ter m ne ﬂ,g,dtl rﬁ. éﬁ agg: s cal c x ‘gb ﬁ‘ " P'ng
rtm ta&f‘sﬁppﬂwmm r%?e” s is AWouGh
part ' C datl dr &rhﬁt’é?nen % C Mnit P{ms%ﬁ(%ﬁ‘ﬁé 'EIQ N'bﬂake%’ir&fit}ﬁslrﬁvel
I nst I UCdql teqna,m%c #ts pﬁts%w sts, témgg.b dbHaledRapltsignds, WY, PiW B W,

nal defephihédthred) Bitd) Smdng theltatptsioPthd Iny | €V e bndH W] fBcribbd ebovy a8 its 166rinplis ard out-
cI ockedveitérafisy 2fandibneProdetoimingd sighidl aiohd | NGt Pits a lbwieltbsighalibbang o tikBe hpitsighas i S
of the the imesiin idvel Bigtalsadf the bitcuta@ién sthetisig- Of  t his apthé bigh leysl. lrodhed Wortis; wher the priofty
decodethaBSTp ot STy iagth a kiockpe: invertecamai 2bfot  adp T lexat dlistsetita ang of therwindowefot whichaddresg 22
f or corsupplyirgithejoutpetiof thelAND gatelsimayR4ttathe uppl | eallcufatianris to branagie GitdNOIR date\cipoult 88 out-
[err] onextziage 6t & predgterrpinadftimingn{ior @xamplear y | epwdé the low led#ABibnal. Farthernare, thaNORIgatgi
uni t 3@aheipveesion|erel gjgnatof thp palqulationRrtsignal gat eapifcuil401edeives the daseded oufpyi signals PsW,
i tsf our$TmBQ5'P§P°t“H'!9 thewindqwet, the signahievipg: c o d e d Pzt s ard RyWa pssit f@tf utg andouipptged
t hree dbgssmg I'FB?I é't BWP%E; © therresppgdivg y_s5 aﬂl?“’i’!%‘g'!fé%f‘ F‘EY E“%S'S“%

four i B’E%’eﬂfﬁ&' 5@?‘“%? ""fﬂ ign °§t and off highdeval, %’d"" P‘
;39 ‘f b‘f hese fhﬁ '°"§'s H%[ %’; Wé’?’?kg‘rf Byel
si gnal - SQ?I ée X g& Wik edaress clqy

e b é. &:o olid ptﬁ..; @g&g ?95..9 %&&&% @nﬁ i .%ter e asgéa.

fh tin nL nsig nJP
gate cig@pldq, Qﬁmﬂb-svﬂﬁ%)ﬁd%%alahat@n pf ed e ﬁ&\i&l natibr Bighal: Pﬁ%rat tﬁ&ﬁtﬁm vel, |t
puts t%rtls@\-tél ls@Iv&H to thb Finddw 1 (BTII=l0l) @leBIRL ©,  t NRedNRatlAd AndoWao B fayeld Bas th &‘bﬂ%
si gnal pufsigndl 6f theNAND cidult 201s SttrdIdwidvlladd 41 ' Bylbvel 4/TheNORGtE Bifcult ATeddRELIRESler-
out put thd dpeatiedoutpdit sidnal[FaW/ i$ attiemigh e asli Ng t slori 16val sidnal @OMa dutput $ighakdf B8 RDRIgaw i ng
[err] theactivetlavell Our | nputs and out puts t heciesitss désextel alsmwe dridéhelabrimallevelrsigna et
t o the reHpdawar\half of B8 decdingwnit 88/ edresi gnal ofitieasatpatrsigna fof thénNOR géte circuit 40mstits
si gnal spendingtoitheprierityyegisters PRGI@8Bd PRMydas nver siwoinplte gngl thednvgriex k6 autputsithe noinml lew-
t he hi ghe dopajruption jnprder fadecodpiheiwindawiue- ci s c uelisigoal pitha autrut signpleof the NQR@atelgiecut
i nver sitor spi@p e PeorigHeNel bar 2endfufber o dehe | ow4 as\hel prierityjavel degigeation sigaaliRs. When y
| evel 3°°‘i’°§h°§'é‘ld°t’5” 9*@‘"&‘ INEAbery or - e x A priogty '°t"€l d?ﬁ'@“@%ﬁ@'ﬂbﬁ?@% the high any
of t he Tivhighthe st Wﬁ’isﬁ“' g“@ﬁ?‘tul at | lgyel,jitameg é‘h
%?\5 P° naI
h@ el

o

decode d T rhgl Ic gtyl '

si gnal eu an era

the NA % ou ut w W%v:?zﬁ hl gh | clrou is

pr|or|ty regtlslétt r F?%'( ority level de5| natlon mg%wfj% St;u

prior- [err] and the caIcuIatlon ity l®vel deS|gnat|on si gnal PR4 |s at
the high level, it start signal is given to the wwndow 1 [err] = 0), the
out- neans that the wi ndow to be displayed has the prior- putsignal of the
NAND circuit28 is at the low | evel and 45 ity level 4. The NORgate
circuit44 receives the inver- the decoded output signal [err] 1is at the
high level as sion |level signal of the output signal of the NOR gate the

NCOR




9 EP 0 261 463 B1 ~ 10 any of the w ndows
which are-set 'as the gpriority |evelgp fg 4 turned to thg high level. 3
and start of cal cul atdljon i s not |nstPrugt eﬁl%or any of On the other hand,

the conditijon that the out ut the WII’ldOWS set as the rlorlty | evel 4
Ther ef o™ of theyyindo 8 tur At i yregfot

aqgéfﬂ&?f e l% gt{ oéany t oth thg outpyt
oo oo ;Z%‘E Lo ;% o oflel i aw-m "w"tt%fi’é Tl.f
e ow(? el

start of;

I win sthe I‘IO rtof gx ou fL h jgmf
at &?t 'lgtﬂm S Is t tofE
and™t he, v eﬂe&. a&‘antﬁ rs ap hb tam ev otfibr wt.la@ triUdoRJittoEy
| evel qﬁlﬁlsg elﬁétﬂ&@llonl ﬁ'r’th priofty led 54 lat unbis} uidlsBRS whaRsBtof daldBation

condi t i PravingHighePprihit &l tucat SrityVbvdl b .gﬁeel onl yfsQnBttn’&ﬁ*ude'f&rah}dfthSWﬁhows'mﬁ@&oh@at
under tieR sighahPR; WA toIhedb le@l. Cal Cul at jo0niedel BaK3, RGkt ot GiRGBLioANd iRstiubtyd Bghyt he
priority Inanelogicicrit 3Bdscribddabsve] thé RAND UCt ed ofthe widaws St ad the pridhty (bowl afd starbist

pri ori tgated dircuit 48] which| redelvés ds its Swd inpubectile t O t healdulation i@ wetlinstructed &k any efthd widdaws 3,
start oOformahlecalbigrial af theiogtput otthe NQR gate diror  any hdving theeridritydevel 2UThetefoBGthe privdty leloe d
above, <uit@8 hikii® nophal lelvel sighah didhesNQR pateis t he designation signdl @8Rehs fo thenptiosty devel b

gat e cigircuii4p, imsGuctsaiseléert the pisritydayel Jor the s 1510 tured it the highdeveloaly whanstartofcalcuationt

i nst r uckriedty fewat 4 iragcandaneetwith fiierhigh eveliodr nml | idnétructad fnenly agy of thewindenssekas e pri-he
NOR gatRtcir- having the priority |evel 2ortylaed eyfnetheﬂqwestmmrtm t%‘/ | evel
cuit 38 alfdhe \eic H'Btr%‘he NQB@P‘°§ tﬁg‘? of t he Ndlt'“g'a't got Pa@ %’m@w é Pmr'tv

L 5y ‘h o 5 ik 5 e ey o
Carul a\tﬁ%n:‘?ﬁhaﬁ’ lggﬂ}se'fa 5\36 Eantcgg W e ol e

ing u

I nstru C circ it Qu Et E:%owP , in accordance w:th the og:c
l'téﬁ idve Tn : L TRJN](SK i t y ;ﬁi&d?@&gmt & gtat ::;i P%ng@

tﬂé Mty

ority

b

gate cCi afs%t:EJ reEeﬁ‘vesa s tigul fi” hén éJEré ‘oV
cei ves o%&u!sli als P, #,WQ w éﬁyaﬁ% OUt PUleyet BGREANHBN tﬂeﬁ\éé nq %Shrﬂl“@* ttﬁtQans
si gnal SpuEsEtﬁJ Rt sigral vihlen akybf BeNeiplisigh e | OWe|pﬁ‘6ﬂ%J|eve|2éJWhGrPtﬂé’ﬁatréQ olet
out put t s idaPthé high| fﬂethh'lubrdﬁrthl@dirbﬂlt\éutl evel Wa@g tidpyiord) leeRSE | NpUt  Si gnal S
IS at tgutstikeigheversighbl whénthe pdrtyledebrigdet t N OUGh 14 Fig: 4 8 26TOFNdE Burhiidl B4 reptesehts @ de-
wor ds, tb Biysof eerairidows forwtihtaddréda@albutation evsel  Sddip akitwhizh gandratesiaddregs outputiatelder-€,
I N accdsdaemadeviihe NORIgate bitgit 54 redeises as it  pr i Otrolisigndlsaet Codnitle bads ofitie aatpyt sighalt he
Wi ndowstwo tnputttessutpetosional refjthe NAND 8&e citchie st at ef theleeagling ewitr 1B déssribed/abayh araldlr b s
cal cul ASjapththe gormal ldyel signal of thefdntputRal ohnd PRMR signabof the'logic' untt 36, (Tis 'dedodingunit$4t he
pri ori tthe NQR, ggte gjesuit50canddhe inverar 56 eulpyts es  asmpkes oftpuyt contiehefithe display @ddresgsdme- 25
4 V\herf rweye' lay '9"6"’""3!!“!’"&%'&53' ofithe N‘?’i naéan§P°t“H't9 ‘Br“?ed'l"i‘ 'Etl'tqoﬁ'lﬁ h'Qi‘thBﬂ%ty

&aqtgemontg leaﬂaesmt n . among thepyvindgyygfor which W?ﬁﬁ%\?\’? A s

e f”’**“fﬁf' R “9“"%"%'%;; rg%t;gw crayd *"f;*’* S”‘“@E
I ga

f’te‘v%t Sh ﬂtmgr f‘* S?RZE‘" %»é‘t‘"“ EZ = 5@ tt.

numeralth et, qut

it:
cal cul G lgnal uamuahte b& gaﬁnerat s&m °‘:§°3éf
be ma eofthﬂNblSBea?ehﬂs:hmm.hveﬁéfebe&el ves a?sPa X vﬁna #M he
basi s QutsitheMommal IVl sighkiGFtfé outpitbignBlBithe t N@ Oﬁml&hd ﬁ)vﬂ@ﬂ suﬂfhe& %n i @r

Ci r cui tNOROgatd diBuitcEB @8 the pHority Tevel deSighbBoE I | bedmahemaéhmwntgaecmtmﬂﬁeﬁﬁ o ARB
nor mal digaal @R,. Bingithis privfityleva desitingtioh signagnal  Ofate frtsly 66,iafidthk pAdrityliével deSighation.siy- t
38. ThiPR, ¢t thel ihigh) level, it mdads thitaheNiikdogad € Ci I gald RR; 204 PRyach supplied ta therother infubter-
out put e displayed hesithp ptioritydenel & The toriditien di spl mipaldithersformsthie NOR gate it 68 Bsranthé low

| evel shaythaloutpit of theNOR oate 54 wingiirthe bifh t fe Nerel whed3he wiptiowdi whish fseet dsdhepriadip W
havi ng levalds thatdhecoytputef the NANE geeeirsuitdSis Li t Slavehdordiamongrtheyyindoys forwhich start of win-
desi gn;ﬁthehwﬁvgj aed the quipyinfthe NERgptaeifsvis f or dgw addressicalpulation is inatrycted hasitenhighest
PR2. WHS/ipattha! r'?"G‘rH“ °‘1"@N§t st ealgiian | on  sPrigH fevehrpd the NOR gate qliew{(J81f akibelp®s s
is i nsttP’El'Et"ét&’ °ﬁf°" ?’W lglffq”év ha“? et neans'eYeI't‘é('E“’" t'P‘Pé”'W"W(?(YW‘ 5‘ ssts”dt‘espm"tsrh. s

ty

d et rrgem mm % des natﬁ%:gfg gf 5 hggty eveé; % ﬂé rfrcul g%:% h&ﬁ;’k
e

ndowshavtngt ep
hacase th eve

The No$ s"" ts th

array 6n5| §t| n @ﬁ' l't?}'t%'s:4 t he |$1ve?dstﬁ%hm eve

out put signal of CIFCUItS 68 70 72, 4 receiving sequentlally as the|r
the NOR gate circuit 50, the nornal IeveI signal of the two Inputs the

out put signals of the AND gate circuits output signal of the NORgate 52 and
the outputsignal contained In the AND gate array 66. The decoded out- of
the NAND gate circuit 48, and the inverter 60 out- put signals [err], puts
the normal |evel signal of the output signal of the 45 J[err] are

. o a1

ste te



anong the wi ndows forwhich startof w ndow address calculation Is
- instructed sinultanegysly for a pl gpaldsd ¥esG@al cul ation isqpnstructed has the
hi ghest priority IeveI of wi ndows, so that only the address out put gate

tcgg-wand th :tp tn Iow eve l\/\pe(rg?tm “{% rre&ls# VL‘Y
éﬁ;‘jeh E "? . g t roI Igg' ﬁéﬁdmg eact ﬂIFifuch

osrr
or 4 a
as dovvsd g ‘\/E ;
f r
N’ b gjﬁ hlg‘}c% |ng uni t}@si desae;%%eﬁé

| evel

Dr' OF 1 tiet & as the highest J ﬂa‘%l 5' m ar Y,
above | NgiviitgHy, tﬂe&oomj‘ Rt 8N ER bR 98 reptm@mé Jeféterits nundndt 48 teiRSseBa AND
gat e aricldesHnARD bitb irfay 78YoRdiRY dr ¥t twoC 0di NJcodib lunitahisgeBraRs #ecsbit db@a Bwb, t
dat a [ argul typeANDigafe YiRaitsiNDa BOR Gat€arfag88 t S anBwp, AMIBWIB déscitiet above Borrebgdhdilg to
descr i huonkisiifysf HOR@E Cifs0It Bb; 32084 #hd 66W8S | Soi Nfhe BinddMGIimberbRthexiisplayiaddresSdh thedbdt- 84
and 86 deiving sehentidllip et theirbebdnputsiidvatputaig- t he dput phttENANDdate siRuite90,192 24 and 96. In ac-
cei Vi ngasefithe ANDgife \cirauits tdntained Inwie ANThut s t tnedancet withtthedegip-of thisidecasiing uhito8NABID
gat e cigateuanay 78.0TH®2Xeatled) oulp® BGignals) PAW:: nal sstatk whéndhelddiyesproutputgate coritioksignal Cy

cont ai rfaW.iPiVs RAVARIWY, FeWs, Pacand RiW4are he | ogAmesrondingtp thenindow i1 igyatithe highdevel,t he -

gat e arsuepjiedtgonepfige @E&Bﬂ@@?’%ﬂ‘?ﬁh"’%ﬁ tynafs [reans the dﬁ&“@omaﬂwwéﬁ"é" "

out put SeHits cenéained @Ith%$@?1%“ E‘.’EY %F'Pd]“'ﬁar e c?ﬂ"r% theu'nﬁqr@ WMHPM“‘? ad-g

at the REP h'Wﬂ\F@?’Q"a%‘lﬂ pls §R "oP t he fmHES pt't ‘ga‘?
e, I Th efefore,. tbp circ F |sa?trt h| Ihl éhe De @

Af'g th goting

1 }ttif e Srr 2 m 5?@6;@1 fis
Ther ef g 'gf az.sta“ . ﬂgﬁg& aovrgwe h ghm fj i §th ,r, .?ﬁéé;"“te
Cl T cul tgq tﬂe%n@r&y ibV&P1 6r2%mb ﬁ‘g\f wi he W fraes ﬁﬁtr te%&ﬁ‘rol nal c4 drnﬁ

I epr es Ggtich 8rt admeadreésacuaﬁontaétﬁ‘sum&l OrJst Yinb Gifabw b i4t tife MGHPIBELI, [t daea BWD,, 2

Wi NOW g hadMisHighedt BricREISvEISThe NORGAS ci@ € CONBWD] and BAD, S5 (" d "Misgidderthgéhé of
Wi ndow g2k 1asBw Rl Whendfielwilidow Sset&blhe picl ']  CRdONSSH Wheh AIGhd ﬁdtebeoumunguwwo&rdr S

at t he ditygével & 2ramoiigtle Wiadows Ifoe whitipdi@tst  pr i signials\C, tocoy; @te ahthd lowhevelNbERdath BWD), ,

t he datofwindow gddressicaivuliation is instilitted) BdsatheC i ' C Ui BWBZantd BWBY} arb 108 0" amd “b'asirbpreslasting t he
W ndow highesh pribrity(ével; spirtissNOR gateycicdietéue nciow Be aindowdisplay.t he ad- set as the

pri or i tapthe lowdsvelwher th@windomrdcset dsthewprisrithows f or Intheemstagtiqns shoga indFigsoha andl4 B,

si gnal lewal 1on2 areang theskindewstfer which sart afwiar t  of  veiripuscslacked ifwester.arcas 2012684, 082, 1124,

i nst r udiow addpess caiqylation iyipminictad 'P%“'&tmghﬁb hi gh136¢128/130 andd32pse disppeed injordegto defise t he

hi ghestP“ﬂT*Y'eYeit | evel . The gate ci rcuih?° {iminggrof the pddress ptous gate control

repr esent E’?F@d'mu'l'ts“a‘tes?’ﬁ%d F'@S’W ItER/eI” V\/n%?f'a @w%aw*bs%t thag"%'tpr@ ip.

wi ndow NN regit 9° fﬁﬁ tojpreypnt sacing g
" the w r?ﬁﬁ “%% %9 [err] éheg f°8\feTh°s*t ﬁ%ﬁf

el ;bta;w:sﬁ.,%w é’ti o m%fé X

tl’;e ﬁ e n t p45| O “ Lt aﬁ'ﬂﬁ 5§
ci Pl tna P : e\ b ui, @i&r
set as g tpWs'o%é NﬁR £t9c|F f‘sﬁ)‘%ﬂ@&f e ' Ons ﬁb&%sth@o uipuBtfning™

| or 2 nNaND' yatelclhsuit\bis gerdrites 't addfebddutptt ar t  Oflocksibiial CL@ chdhlés astnaﬁ. rﬁdver Ehé @il €T

arrays gafd.contil sighdl, C; by deceiingas itd ®Wo i €SS C@dwlridmBéridama sétdn édas bﬁdﬁt;tremt;uéa pRGI he

hi ghestthe outpats bPthe NOR gate dircuite724nd 88asP O d + PRGY B BiithutediBifougtthgddideReéd idviertdr ev el .

t he oOulttiLNAND gatercijcuit 96 génbratea thel ddiess Out! put  gay 20 andattHedamd time, the catbalatiohistag desi t

64 des @ui gatecorideignal G, foethe @indovsd ymedels, t he ignaticheignal SThe 8 T4 isouthuttdiictom Mhedy six v

| evel s ingras KE\IMD ingats teoitpda piitheRysleairat es  aleerddnds of ® deastign cutputsignalesaWi, BiWani t h

t he nextitsstangd8éand t o prevent raci ng gat e RaWatRdWh PsWgReWs, PWar BoWh. Wi, IReWs,

wi ndow | Hisye. setting of 2 pluralityjefavindew numberd & ay50 of RiMé: Pglls, BV sz’aﬁ\&aﬂﬁﬁé&eif%quwked

i n- as the reoftyreablam ARG ~1iRGy i notpegmilied  he Newdreathe invarietamays,26 apd34 inrespep

ar e coﬁ!“? B‘P IPE‘H“W%F'G@R“@ sPRoL A% 68 aﬁﬂ%@%@%?'ﬁ’%é’énﬁaﬁw@‘h&ﬂ@ "E“H
NdiPRs oenigéggﬁ&s Nt% aawet hat olhesiag) 's\xrtfrrfesﬂe" ztﬁ rarem

g:?frz‘&%% o i N i Oy ;:'.; wtaw e 931_%
CL

'tLZ E)\S%J é‘ hé’ﬁ‘f&h from P(a% ‘?he |
timng 8 rds er? the ate CI IEIvIt generates t g}hﬁress

output clock srgnal CLK2 changes’ to tH@ high level, the win- gate control
signal [err] by receiving as its two inputs dow number data set In each
priority register [err] the outputs of the NOR gate circuits 72 and 84 and
45 - PR& is outputted through the clocked inverter ar- the NAND gate
circuit 96 generates the address out- ray 20 and at the sanme tine, the
calculation start des- put gate control signal C4 for the w ndow 4 by

e



data and the calculation start signals [err] are storing the start display
address in the presenp raster inpuigpigheff3manse to the chgnge of the clock
signal of the WI ndow 1, aterrporary address register TAl for CLK2 to the

hi gh | eyel addr ate star rin & JRhESSht d| Ia% adgeress
?Trar’rt)lhe in u{? rise 6\%.' s@jaflﬁ\& clock | n W' ”dOWEE %g{; a%'b ¥ A1for
out putyt ﬁﬁi’] e At o ff é e Y‘ﬁ* o

di  ect '.Qrsvaraa& AT ok T onst e rﬁn?hrg &l

D% | dfray $H208 %e%as?sccﬁth‘afs.gﬁah&haefaﬁ Winl and M&H&%ﬁﬁe Wikdéwe1 addSenRiabiess -ﬁcﬂa t he
C harge r@Jpo&sQ@o @b Glf‘akgesdf%&ioc@iéﬂ of TENT I @GNt %gﬁfer PAlforfeRFingSth® addrds inBr@ment
addr es Sonb previGusR{te tO1h8 high BVeLOUS cycl e t 0 t haunibledhithb RoriRdntal direction for all the windewdYher
i n t he hoNéxt aithébonstivctimishewn id Figs. &Aland he W TigbQdGressiireinentirdgisteNPA1GOERITOh Bzl ON
shown 4B, fhie geratidn wheaapluralityrwiadbals etlap NCwo e ntha windawy, SidatiesStart addirese ragistar, tem-al |

4 B, t hll teplescelieddfor example, aingak the sthte wheradf Wi Nphoavy startaeidiesgregisterdempiolaey adtinagboeys ,
and t hetbeepriotita fevel ammemgma.me,prmm Wi | isteband cremony iwisithoregisterareaiispenet for the
under tlével s set to thaiwindew 4, theiprority leveldis seb ddr esgthqrmgndg«s@mﬂ enporary address
reg- tHilet Mlﬂdﬂ'ﬂynq the prfority lqvel ddpeet fodhe he wi nddhe data supliedfrery EPY fhroughythe O dmd
menory . if theywindowp 1.5and dpvepepvdi opeyr 76 heterfaap grculbINT zareset initiajy foghe stert adriswms 4,
the pr |°(5‘P‘T'?" h?%?@”%"?‘%"aﬁ@cs“"ﬁm@? STu ndovvs"eg's'P'G 8AL .oy fmemﬁﬂ"%dﬂﬁt\" 8gisfers he
priorit apnd E‘ra'%a"ﬁgth ofih edﬂ’?@%at a SM “?et’ﬂﬁ’f? "fﬂ'eTh?/ @)
in- Wi S:W nal 3 'hP ﬁ? tzt H\gorary;terta
eV, signals of g

ci rcu:t s ,5 nlg areoofl I?ed F:ey %1%% St %rt reglééqug ial m cto ancewnthﬁj resul
cal cu «'{L.w ok Bl ol o o oyt
regr'st o e mielde e &7 e ?@m vel et etk o
the ad est Pricrify EBig thé oty &6t three! N€ OUékﬁiemﬁér&Q taddfess registbrsAt
hi gh  GaowsY, 3aﬁémt|@%laﬁrevén SRIAHAL st T U k) Sitrost BOMSITRY Sre we&toam,f{hbe
OUt PUt  tfdt B8 BdcBdiRYunk EiebcibeaRbNVERItELA tRe Cidk- :nJu‘:SAﬁmnausofmaaﬁkhﬁ.aﬁ ubi©180 Grskl the
addr es s-titaga PRRY, BRN,ahd PRNJ trrdugiitfle corBinand  52g40¢s€108, Q04 4ral106; dnd Me biltsut leAMindisdr el .
At 20 atibrof tHadévele dorfeesbriding tb &elphiorityTeval COr datheé eheibrly lwidtHvegisterMw4 arddliddreds inces-
t he | op. OnthadtherBéndcie the dedodinh unlt 64te whicht r Ol Smerdfegistad RAUdr&édnaettel 16 tiidvther input ter-
ar i t hrretbe highuevel pridf@Pleved tdsignation sigimal RRail v | e viminal dtbe ayitherteticumit $00gimargh he gates 110
havi ng sufitlies foamt the logic wit B, trelostpd of anlyenest vt andd P& Tiw oulpyftestninal ofttiiearithingfivasit 100
pri or i tNORgatecipuit 6famong the NQR/gatedircuitscanhe t hr ie couple\ip the deptjnetion fafchireuits Diedl Bk s s
regl st é?'"’!’ﬂmtle N@Rigatesmays f6/a0b6ds contrlecand 4 Ple2 Plfewhich ghift ped jetph thqinpub dats gnddo j t

portaihe lowdryplesodhat the pddress outpyt aste env oup| e Ineptisprein ftl‘?fé’“!‘!’ﬁiﬁ%"é’é%‘d@ﬂ' n
un| t 62"°b’é%“e'rq1 B'é’d"%’l?d U&H‘}"d‘af dis l‘|'31’e““" 26 'F‘ﬁ G?ML ap H%P’g‘;ﬁ*d"f"ﬁ% "%9Fs
un
and 10 'gh IP;P é'?ﬁ‘ﬁ'ﬁ‘f 'f atlon 'aft' ?‘v r dhe -y E Ih?o
the pr Itot?'n nggf’ Ws i regi sf3 referer::anngrq!e?rgl esf th o
Lhe ot il b el q 04 t%ﬁﬂ gk Zim

i* f L? @;uon

s gnal i thla&md&ﬂrﬂﬁ%e

suppl i ed fidxg e &3mplk Qﬂhé:cirb\mo&nsgﬁcﬂoﬁm out purm@fuogw g\én% m Qmﬁﬁ sl

out put ﬁlﬂﬁgn‘ﬁiﬂa&dr&g alithieti unks WRL,I -C WAL t 1009dhmoaaabmm%frtwateéao@wngoé h@s NOR
gat e Cighdoélitfubgates B; ~ G, Bestrididhtdde wibbddre dest 1102412, 4t pleddlerminbEtithifds bpthé,can&lS

t ai ned piafned With rbiedenggad Fig.ar r ays 76 and 8&si Slativhktartdedignetion Bigasl SPLdesthbeddboedi f t
and | at chTHelurcuitroonstructinb ahowa vt Fig.05 toret he | oSimilaraddresselcdidtian cdnkre! Iagitcknagsare

out put sgendetodtersonstrudtions shpwrtin Egsi# Aabdst of t hdisposadifor the windevar2ttedt] thodaddentally- ret r Ol

si gnal Heand isjappliadtoagystemwhichidisplaystapdigonof t heerefice plragyal 420 in Figs 6 @resanBythe addess

t enpor &wlp WGPQQTW%NWWMSWM cor r ecalsyatipngeptrodogid-rrayforitie window 4. o

whi ch tthpugh the gddress adthmeticrunits WAkes Wk #nd 1 1 Hlerepthagalcdtion pepyenselefithesisplay ghe st
pri ori t&jp shawnasdifigreptivnciqnal blogksinFig\libows 1, drass wilbhe spplajpedo Fheidisgiay pddress fgr the he

wi ndo ?‘“‘""&" ¥ring one, gritbpatic ynit,100 fﬁfgwrmt ual | ‘Wgr'? BF'tf?'GP‘%“P'ﬁ- i “@JPIPY"BN ed

ol ;%g%f e o f@ﬁgﬁ:@a e gﬁg :.;wg *&:Eﬁi"

;f

repres the lea

nmenory

Ievelsmmsmﬁarys faladd .aen 115.9 eren.@&smra @M@ﬁfa@%ﬁrﬂ&éﬂ@o 99-
ing to the wi ndow nunber 1 of the display address. |c for the address

cal cul ation control of the window 1. Nékt, an exanple of the circuit
construction con- This |ogic generates the control signals for taining the
address arithnetic units [err], open/close control of the gates 102, 104,
106, 108, and output gates [err] described above will be ex- 110, 112, 114
at predetermned timngs by the calcu- plained with reference to Fig. 5.

45 Jlation start designation signal STl described above. The circuit

80



the arithnmetic unit 100 which is under the non-opera- ory cycle and
| at ched from the destygnati on | at chgpipregidgs pyi on state. Aygthis tinme, the
| eadi ng address data out - DLI to DL4. At this tinme, the dISp| ay address is

| at ch- ,putted H] hrretlc unit 100|| cﬁ%@\d ? ?Iclﬂ\(,; J;u
the ari ic sun cean gtcl rom the destihation latchtircul
dest | n%%a "‘:Q%‘th%“ i S {%ﬁ ing tg Nl g N @g&fm T
TSAI ang eanth :{ Ot
porary Amr i e i rahol faacted
by the oAy ﬂrl h f b Hates A 1514& tlsiﬁ&ﬁxctg@ﬂ}ﬁip IiftidrCstdr
te. aﬁ&hh&ameqontawmtnsoaaada @bhekt | N OfiddQignalT,dSsT, LiM&ndl waial, M oAk ay ad-
cal | ashicdtioh tifing) dhe dtdiédl dataCdf &1d APl t hedrbRateHmkihum BUERSRFs drdlaitRedelaiy
f our Wi rnyddréds reister ﬂhﬁ&lﬁdprewﬁmésﬁ WRA6 I egi Gie@iemdilyctnd t he print address
I NCr eneé&yister BAIGra BAGEN by the \afithmeticlusitios b PAL ar dhexddresh daty latdhed by etieldbstindtiot|aton i
100 ands usédnas thekilspiag addiess.Thé esdtvechicoly- t e dersdii Dicit~+ Diat évaty®ine memory eytleds siphe
di spl atiomeicthie ime isTstnpedrie thetémpofarycasidesd a-  1iilied pitheguantoryladiiress biffet 120throyahene
nmenory regiedrdAl.s sup- tion at this time is eftheoetutpsieaGio Gdmbere canfrolledontbs s
pli-ed to $usbaraigyiation sequdnceissoniinderleionp 0 t hrkngig bf theraddimsesputputgate wmirol signals Cq to
of t he a§thediseleypoditionisptthesama rasieeip thawla- cont r &4 4nd the@rdress datainqytpytiad s dhe display n
sequence” 15”%“’!‘1“141?@6"@@}5”96?* "'slﬁﬁﬁé‘F%d of"t h@dﬁﬁﬁé@émﬁﬁf’f@f" ghown-cont r of
Pb‘ﬁ"n" icates fhaf, -

si gnaldé:E,E ’aftﬂ't gadd é‘;t h@ i h

A

Pgr?%gfg Pf%‘é {ltﬁ)&gﬁ thea result a g,([sde; ezs? Eﬁ %0 t's Et%wls&;ﬁﬁ ev:s c{%nrrg(t 65\“'
g%tge d(lasp h?s S ?r € rﬁ: osltlo

da\ﬁgrl Qg art fi d
st ored TSRYG {hQ'Een%@ﬁaJ istpi2! | OW' ”gtgrg E%%Eh@n&{b& win
W dth He s oontrol ial) T o/&Bioligd URdaPR&owh Ranadk
Man- t R@mabN iatze rfanum.hm&% dhtd 8 addl t i OBnd RS Hldress! Bhiulakién cirdGIRTF brkter to
Ci r cui tthe BANdrétY alidiéds rsRitel 1B nd i ster&f t 1200  US ffdkeduldiedialc@atidh R esbh SWNdAY. The
addr es safabfthdwiidlessihcidmentréyister PA1hre ddéd di Spl ay embodinienfdizfutési af2b the WikdeWYdntrol cir-
posi t i @gthe arithritic trikclDE®and thaddsaltis Gseddsaliecd | N t heuit (@inflav display piidiity dedigithitiaSGrouit)
di spl ayestuisplay addeeasl Thisaiisplelyl adisess datajisar at or S  inoludingOths tegisterl foAkettngcthd privrity of
t enpor atoreddrttbtle emporarg gddpdsgregister TA1tTheres ane  nuniessh window, judging thbpriority on thie habisob
t hat TAftertéachsligglay addeesgpithe window)! issaglett-1 4 3¢ hat theecontentiof this| register an¢: generaling the
cont r oltipllygaleutatrshin theyeame wanasriqsnibrdiabeve. t 0 t he Gptraltsignel for utputtieg the sddress pomey,
t he st Sueik eglsulation sequene isccprtinugd $p I0agasc a| cul at ProAdiRg tp thg window having the highegt Rripre
npor dheflisplapogition isintfe samerastepip ‘haY{'ﬂd‘t""ne st or elly a"'°2'9 ther?&ﬂ’@ssaﬂﬂﬁfe%%“'c”'a‘ed by
cal cul é& ¥ W ‘?" E‘&c’ﬁ’ “ﬁ 'W’"’YTPF@'“ t he'hgdgdress F‘ Prﬁ'FPP" TB porecthe pa
are ad "t hé"'wl ndBW%‘Uﬂ“L’ p'? %’ atthed's'

arith o¥th meo

'39 '?s used af §:r'l°'§hﬁ ol fs y
prlorlt o e |splaya rtio
data | af:daafll%ﬁb&j‘q ﬁ”"w %Eé et ng e eh ¥et vich fhe

"0 5,9 G dhey uiam ﬂigw
On t e ﬂ%u.ﬁe& re %m xmﬁ reSS nnmﬁxnhoas Poth
t he Commmgraérm dhﬁ)uélﬂﬁﬁg%ieeﬁu%ﬁdjﬁ@ﬁ@ﬁratl ng fn efttdnaérlrmg tﬁ@éﬁﬂfa&ﬂdﬂmﬂm@

same \Waye RRrdl&Rs the @Ndtatdove. control si gnal by eé bishibcltkdneler§stb Endaé\ititifgthie
COrre- SuAtithehest@isplay tiniihg)the SORY BRE S theS CONt i Nbsd pisiarel afabubcan supplp Biredily e 4do

t he Wi nehporalyeadiirass redister TAg r@ithe gidréddata t e di S Mesigs pfasprédetermihed window deta ®AfSE

r ast er of the adtipessinaciment register BNGEgadibdbbyaddr es s eexamplat a frane hufférdnicadrdahcdwithithe
Next , wieerithtnbtis unibt00z0dthe hdditios obultydatedesi t | on i display priviitp seqidncesstin asizdncellpat | on
Ci r cui tusedsdhecfiext display [pddregsq play agfhe next gammebly. t he address data stored
in 35 df@g?@?é?ﬂtowwwmmwp gliegistee ef f ec(3) Pyade the piéectsidgscriped abqve.thasresr
start JtTaaeattepegch digplay pdgressafihe wipdow &0 | qy 9':5!93?"6'?@4“ Wprove,Eeadpm ef g display,

si ze aﬁdFsG‘i"Q la!E)SFa'g‘f'?i?"é'Ei‘hﬁl%ﬁ“&W&f ast"ﬂ’é’"‘rrermr y wP‘EIfLaPP ?°é §f“éF‘°’I§W°’ ggngmake muiti-

cont ent or uence at Wity h'f" B”&T

uni t 100 qygi"!’ Y tl'et | dap por t iib ?E&é ‘b\‘spﬂ’ 4°Ty
Ezaﬁl‘” 1-tlm |o aﬁ ?I\ %ﬁ %ﬁnﬁ l[g‘fl ?Zd th bn not cul y @Sgtherem
Stor ed oo @hmnim% Bhothe th (e i e A 5(9)9 haeaade
start g tﬁ%ﬁit 106 i saduRhtial Mfte@ﬁ\@n& WM&t eNPOrgy o, in the @dnﬂ&rﬁ 1 on

does not need the process- dress register TAl through the gat es 112 an 114
that Ing of transferring the data of dach w ndow area are controlled to
the ON state. by the bit block transfer system and
rewiting the At the next display timng, the stored data of the base

pi cture area, but can supply directly the ad- tenporary address register
TAl and the stored data 45 dresses of a predeterm ned wi ndow data to, for
of the address increment register PAL are added by exarrpl e, a frame

A NN o



t he wi ndow di splay is explained without nentioning at determ ned w ndows
whi ch has* t he" hi ghesa-, die- all theEﬁogﬁﬁyB@f t he backgregind, but it is
possible to play pr| ori ty make desired w ndow di spl ay contr ol by

regardln the d S oIe as W YA
di spl a¥|%é“d§;ﬁ ) Psex ai eH tl%u{eme[’gkm o ol ai 9 ecpwig Wg%lghr F%;ﬁ ethd{s-
t he ba %&SE@V& pe& Mlb garding the V\/nerel n ac‘f‘n sal d nmenory address
gener atdls!S! du & WhYI %ﬂe wihtdolw g%d di spj, aXHleﬂaytobﬁmﬁm V}éacoordlﬁﬂsl@aﬁmher r]
progray pHoriByisvelth the‘B@dkErhudd% it@& than apgerdl :?e%clhd enlbi’-yda&rbis%eﬁ Ry t he
at gs’ atwﬁd@F&ﬁJ@m&L 48 i piayi Windéwi h 1 t'S WinBans oA \m%?) relpvabig lagdoBidl
SUTY"aC Quhich is smaller than and has higher pfkdYy tR@@@! di NG t OatbdEpradétshiied idebGitSts W= |1 N
pl ace edrméron tabhadkbholind sud@b.St ers [err], qui r @év 4c06rding frthéguntbat & addresses re-
r epr esentih pigeeOdt thelprivrity pistensiPRGO Y RREYLEr r egi giired Br §taing Gatd ispragpntingendlhatipdnay
pri or - windiGw nunthbr régisteps forf settihgethetispthgprior4 t yo | ev etal lina oftteewisdegquence of t he w ndow
nunber itg lemel intheesaqlenped the windowauroker éanng t o t he second priority set- 3. A
di spl aypeenneyed|.e. apsoulinatothe secopdaridiitneett o cl . A displavegntrebasnerstusranceriingio glaim 1
pr evi oting pethod mentioned previously. or claim 2, wprstaim 2 wherein hepelactingmeagasomeris-
corrprl s- _Intheembodimantgiienaiove. iedisplayaeey e, t he B‘?@?ﬁ"&SDE&)F? DECGe.<16Hfergegoding sig] ,

f oF’°'!fé&?5b9"FPg%?? guorityleye| and thewindowt p 1€ t hendlt supplied 'Pé'\?dm'ﬁhﬁetﬂfﬁé"%“iﬁow

f5 nalnumbey, ’tﬁlﬂnf'ﬁé“ﬂ I“?td‘l“iaﬁp“’s etting o ﬂ'? he
st at us g ot always be, lLerr] and™® é’ﬁ @'P'E"?Qh
out putt Gl 83 o er, addre ing means( e win-
V\/n b atiol smad ac'h hewind hich a ﬁow havin the es nor tdse wm-
er e g}?a] % sfcwg e 5 tre S%a
g iSol cul-ati ong, D§
Wi n owa isd) E)o%ed nghest pr| or| y am)ng 'hose W n- j udged

as confualiy tngmtﬂ Finbowp a pﬁycmaul snld% v conrcha.s&é}m.ﬁm 84 LB6NIRT o &y ohd©
Wi ndowsdﬁifaudmamnnﬂwﬁd:m.gwastbn&. daleb-put Of t breniathes PP, vﬂ«d@fn&ﬁeswﬁéovﬁ Jbﬁmim n-
nMeans  ficelyolitpGead/torhe frafhe ibtifel hetpltaViz010 i @band (WAL, td WALY RdludeBvehisters (<28

mul ti - gate.Howevdr, & flapbe esiilé, ®o, to 8dléttidelye I e-  4dfor sbttily m;ﬂlawmemehmbosmafe%ms
accor diexeguts thecdtyiresealchldiidn of theCdataCashrét | On  havwingpow dneheldisglaparba.pri ority is
sel ec- sponfiingth thie winddw which3 judgériasavingtiiee Wi ndow defining tively outputted to
t he fr &igkestniibditeandittsupplythe teisdt dberlquigtion 25 i aAdisflayrcortrol appdratuscescarding te tigimd,
(SALl) gathedisplay\eddress to the frarpg/buffer. possi bl @2 t oowherain thewindowidetetnyningreganssiedudes g
di spl ay dhtheugh thedlescriptiop given gboyesdeals pi-ach ex ecenuating irearsi(1P.c12) for sapmagenting eaid of
t he daFﬁ"'t\S’F"'{tEﬂapp""?Wn (S'Wpl’ﬂﬁe'l"%"'aﬁusﬁl ay ar eacuﬁﬂgﬁm'%‘aﬁi position-of the digeiay ariei ch
i s j uddfiediseley cratipliergs thefieldf yf F\‘é‘é‘f’" P?’?‘ﬁrl ty and®do ndoye comparinop mepns for

cal cul |PE9W““B"°“‘R“W ‘gF’é! "E par tar'a# ¢f gaid gourting,
di spl a gﬁ'df’ g’@’?’ E? h ind end post-
det er ni, aser ity HS'F § A? ?%ﬂﬂﬁ'“t he descﬁ’q mef:n c'i ﬁf:;n% e EZ r%ﬁ:eg'f Ti-
counti ng neans or representing sai n
of - t he pr esent appar at us to currently desi g&%ﬁ'ﬁ&» th SE dd‘llg %‘p
ay ea, gisplay controlleras the fielg of uti |zat|on t reof and, for

each vm ndow, conparison nmeans for the pr eseengdigmga{tgoggpd@u%,@@rt“ g},@rl y
lim ted, tAulpRYy Qontr&@ﬂﬁb?dtdsrwmwéﬁg count val ue Offcifsd t5) Wherbintie Widdow dfrilfing
utilized, tOgeaksQWWND, OWKDHWARPPAVAL])US foOr ﬁ&ns(mmqsowm iM05£2) prevides RSpea!

t he star tforaaﬂﬂraﬁ'ﬁdbly’miﬂnmg & @agiith ¢h) anvdn-wr | t i Ng fivie @igekf (8T, ftd ST, Mstelicting address BEN Y

I N tion doegorsé disglaydreld, nclfiding 4 pidrality 6fdOws e acdulatiancthe ores lofithe addessa genareting er |
f or exanmheans (WAL, to WAL,) each for generatingroem-neans prmehns (Wil torWALL)twhich corregpond to the

r epr esentory addigsses aissgriated wittwispiay tdete farur r ent | ywitdsws giatetmingd to dicluile said icareently

wi t hi n i toge ¢fisaid phiralitypfwindaws; designated position, and whereinjihe gelecting

di spl ay cont Pcﬂ'““ﬂ'ﬁ‘p%fr"eﬂ'%s FRGrteiPRGt 0 any oneans (DEE toi DRG0, @idm By grovides-a
appar at ugagd EeMygbly associating a displgy Pi-| ais‘hs I %‘95“"301 WWW"*!"H@BWNBWB ad-

det er m n|°H "‘iﬁggm ’a"ty°f“""d°‘“s @‘;‘ ““&i‘)““ﬁ Al tHY

respec- for T&’ﬂ'ﬁ ? e pl ural i t fhe yinow h "f"@é""s’l'@?ﬁéf’?
[err] in 'P' fcm% é"gf onadls 'E’Fea I ncl udi ng a
V¢ ‘f'%ﬁ of S P E

pluralit {5 of tkl S %gsa%&ol
[orr] calh ;%%gé@wd& %@ﬁe,fm ans [er& %w‘f& ol .J% ug or y

addresse$ thdhieio s O_r Hatd .ei&bnd de
sai d curry dméénQWLP vird ) Gorlelbnd b sb wﬁlanoe, and respective identificao® idid Yot ed
posi tion, and wherein the selecti ng a Epurallty of registers [err]

means [err], 16, [err]) provides-a eaclf for programmably associating a

di spl ay pri- 50 signal [err] for selecting the output of the ad- ority
with one of said plurality of w ndows; dress generating neans [err]
corre- means [err] 10, 12) for deter- sponding to the wi ndow having the -

hi ghest dis- mning which ones of said plurality of windows in- play
priority. dude a currently designated position of said dis- play area; and



B ey

the wi ndow.display I's gxplained wit hout mentioning at determ nHHI "mﬂ“" "Ill" l"
which has the highest dis- all the s‘b?aéxf%?" t he backgroqu b

possible to play priority. nmake desired w ndow di splay cont rol

r egar di ntje windowdiisplgy lagxplained witheutsrentianingd| e as  ondeteniinetiovipdoys whnclgh*lm highest Ais-

di spl ay @idhadiaplay afd nch etdrishiopsipleto cl ai m 1playlpgeddst priority level to

t he - back@rkederired Wnqowdisplay coptrobbyregaingther ei n each of sai d menory address

gener at i figplay urfagey le azione windew giviagithe di spl By i Adjspiay confiplaerapatus accordingriacldim s |

pr ogr-a 39"'!9@%!9(‘!?‘ thmbackorquad topggarddtast h4n andvheeein eashgfraid memoryaiidress pénaratingh e
atest.a pihe beskarpypd ﬁ%‘ﬁecﬁé%ﬁ’z}"ﬂm"@fm Wiidew i ts wi rireans Wiln i WAL srogmmingbly essdcH

whlch is smaller than and has hi

sur f ace °H6\Rf"& thapihgi ng to t3%RS apAdpfemingd mamery widthawdth jtawing 1y
pl ace off° %@ qui recf’°?"cﬂ°°°§‘1"l9 QS‘&‘P%['F?‘;:‘;’?’:;;;S@’;
repr esent roregis reRgese

pr| or oy }"‘ﬁi'('hﬁ'sfﬂsgg o e%"iﬂrz?’:nug)n P f"ty Pevel ﬂ"ﬁ?ﬁg'eg"éfﬂ%nce of the WI ndow

th§ secéh %n sthtgeAssPa rlorl Se- cla|m1

i spl 2y 9 i mammaﬁu@usﬁccor gk o S 'fe.,ﬁ eseeifF aris-
previ Ou Y In the embodiment given above the &dpla§ L& 2 Wheersgr}egns( Ec s aordect:&n
CONP | S-trehdl o Bt BRCHHBR lovel -2HE Bo A JsNe Tir3ls SR o 1 ﬁon .ﬁ%?s
16) for fimea®uiteess bidtus bibidls!rabd fofdlwg¥bput the Rﬁk@% PG, s%
15 nal souptiefaltd @6 odtsigen the priority setting reg ngafd (WNDY g@ acod-
status si gidiesmbodiflerbgivenabiVa)trtieEaddrdser 1] and ifg Adind [BECMoERY 1@ sefew F5 win-
out put t esdiciilatioh 18 hade rorachof the windows which are dow having t%m@hm&y Rdrig those win-
wher- _g_a_by jidged sbcooatdining the displayepobitdh ineoahecdi VRN abQdws désinkte® by thel Ain@&W detbrfhing
~ meais’ [ dion it théqutmmiedf ¢etdispiayeidrebsof theanc ul at i on means e, foavMpch of the

W ndows dawiwhieh ds jedged @/ hiaving Irigh priodty Iwhgdhest priority anmong those w n- judged
as cont anaking the mglti-wiiidow diaglaypostial, iaadthe re- conned.- AdBPlay choing agbessiug acdb@ing Byany ine
wi ndow itk ef cal¢utatiorphavinghe higheit pribrity issaigsut  of t hef daimplicy 3adibrals the afindbin @efiting -
neans [ évelyoutpytipdipthe frameduffer¢hyuigh theoutpati ra§ hi grmepllla (WAL { ty With¢ incindele iregigtersh(SA1)
mul ti - wistedigwayes mey be paseiple, oo, ipsdeqtivaly re- 4. foxseltinggispigy stastand erid pasitiens of eash
accor di rfgets e, Wé‘gﬂ?“!at‘ °fc.‘ﬁ? E{H a‘t"ﬁeon havi ndvindeneonhe dieplay areei ority i s

sel ec- Spndipgigit Be wi ndow def i ni ng tlveI?/out putted to

i
t hef r and iFF? aflcu'azsn & Adisplay qopty ERréfg agpeingfosia

gate era rgaytﬁid' Hﬁg‘ff t o, n"?gnsepgﬁ’g:;% "E'QW T"Fﬁgsd'F'S% )
start ar;rga %?g te the a&ﬂf';n e a% f'tlﬁ‘&sa'ata
corre- the t Ie 'g%at g’bofs pond| ng El%ifm}h egzl?\q{w Bwlt{%?féwa%a

as havi pg not}: al’tf&ﬁlé Yimitddthelets SUPPI Y { y said co

A disp b &99& et Ry i i %50' ai sétbﬁued %@%’? an 0
t he fr angdigéddSiting tddata from AL RefodyHE W N 0Wt|§ﬁ£g§‘srt %rﬂﬁ@rmﬁm\}

Al t hough idsb@eslf prinker, Wriedmpll ven above deal s pr isbnmea‘ﬁ?bl’&]uhln@anrﬁﬁﬁm@g pre 5-
for representing said mariy with the applicat jngntsGQfindoW GvhBk q,%edaher@,pra@g@,ra
tog=currently designated p03|t|on of the di spbaitiontfiedaithih wikkiowP! ay

coRET ol lctaimas the field of utilization tdnereof, and, for each w ndow,
conpari son neans for the present invention 8. SAIisﬁlathamttoiéwér&néabc&rhiﬁg'tbeﬁbone
t her et 0 1. display contoltapparateanomprisilgue of sai d coufivtainmg ts| wherain the vindéw detst@idling
t oo, for a comesrs (WhBp i WNDs WADY to VBARL,) neans winedms SNDNGNVND.S 100 12) ploddesiraspéc-
and end pdaiprogragnablndefining aplurality ) of Wie- dat a f r tuesianals (ST taSTrb instrycting addressaal-
regi st ers d0%nen # displanea,induding 2 elgrellly efonpeir - - acylatism to the aras(of tha taddressfgenerating
exanpl e, ~Means AL to WAL,) each for geparatingmers: pr oduci M ng (WA fMALLWhigh sprraspqnd dostbant -
ing its W%Wéﬁs‘?ﬁ@m% With dispiay fatadey gnat ed p dqwe| dsfermipedsto\ifidude aid teymently
wi ndow. OB ??Fgald plurality of windows; esngnatad pogitions anqulaﬁr thayelectmg

contr ol anpals I,tp g:%%?ég’%sso g:%e‘ ; :;g‘g?e % f H%lfp%?des?
~conprisin & : 5 ere A o:e:
s 1@%ﬁrd Eej‘z’ 01}2\),\” Pr g % &318 % mﬁm%fmg?gg}g :Ire highest dis-

Qrty with one of said

nmeans [err

programm.mng é.‘ﬁegfsa.dpu Liegbriodokd - i Ay,

instructi RgeSddn BoMRoPdt sdld di-SPl ay are |n¥:l ud| ng a plurality of
45 cul at |pgpa,eggmj e ones of the addresg 99“%&1&#\9% ,;g;g,aalagargt&rg%rnﬁ aryShe
gener ati ng Iefeans (DEC, BERS, 16,8 fols, Mbts&N COr resgen H%é*ﬂiﬁer%me% SHt s% reg-
associ at edbctivgltie dlipGidr thy mddbrg aliddéss gendf-ndows dei&t@r%@mﬁ%%n)' |e§é’ét mlned

current |y atiiganeahs WAL to WAL 3drittie)on®bf saiNAOWS;  in advance, and respective #3ftf 4t RH 84ta
position, and wherein the selecting a p+urallty of registers [err]

means [err] 16,[err] provides-a each fol® programmably associating a displ ay

pri- 50 signal [err] for selecting the output of the ad- ority with one
of said plurality of w ndows; dress generating neans [err] corre-
nmeans [err], 10, 12) for deter- sponding to the w ndow having the

hi ghest di s- mining which ones of said plurality of wi ndows in- play
priority. dude a currently designated position of said dis- play area; and



the wi ndows are programmabl y ‘assi gnabl e to the oi's [err]) l"l"rmnﬁ“

Ausgangs der Speicherg priority setgdqie st ers. “mﬂ”"'
adr essen- Erzeugungsel nri chtung (V\ALI bis WAL, ) fOr daSJ en| ge be%tllrmt“e

Fenster, das die 8. A dIS appar at ccordin to a el
hg8ochste X8 %;'9“ ‘ﬁ%\l me 1 td’gés")a e 96 3""‘9"'

priority gé%m t 'f?'ﬂﬁfsregl sters is dedicate % E;g"cmtl"'rﬁﬂ

Anzei gegt auer oftbol 4K Ser ch arvonyobei je {RE priori b es
for the'w ﬂ?a%% %% fhe pri ﬁle)r gdr esse rze gsel nri cht un-

gr %nlmbl Yti I&Q@thdléaﬁd Eof?)ﬁa &'iﬂe%dd&ys settipg ﬁ[nﬁ@geste&b‘?dlré B AnsBriush 1/\bbijede
pr ogr anm gf }@dpedteélsidtited foPthd windows are pro- der Speicheradressen-Erzeugungseinrichtun-
Fenster e aﬁ\mbﬁﬁslsﬁmbﬁ@@mh% fiRirdge €Nt SPr Qn YWAL, bis WAR)) Chrédfimmiizan lddeniON
Adr essen mdnet die 9. A display control geRsdraint Gesimmfrspeict@rréite aitspréne
zum Spei chern von eine horizontal e Lini ® des caéndtdaeAfzahionn iA@sseh aididnet, die
wher ei ng.t Adisplbyvdntvwil shparatus dczordihgto anlanet el | end emBpbieterrevdnasinddhiolizontale diinfeddes
fi ni ng meaftse precedihg daies, whareipthe @inddwdeset t | Ng  rRegster tarstallehdenDpten erfaedeviich pind -
3. Anzei gésibgemeang (VND, tn 3ND.)and theupribrity oder 2, wo- granming data froma
central peetingsregisters (PG to PREQ redsiyp pi- e Aus W Minzdigesiewdnerttpck Arserueh Tedetdaverng
(DECL bi s oBmOitg datafrom g nentielpmgpssing ity on 8 gna-betl die Auswiitiainrighfungopine inrichtung
apparatus according to claim2 |en aus den HPEGbisPECe1 |ZFF§PE‘?°F'P’€©Y°§1$@F"FT
(PRQ b1 Agiepiy fpmizn) apveetus REEPA FRBIMA pen dont i OOt Shepe 0

der Fenst@?a'ﬂe%‘lelm E'E'Frfpp%’ﬁé‘F deRt%ach of t nsteeB r?ﬁ
ri chtung 9? gfa{emt bej die téqo u”:Ie
register 1 F?Es rng saj @Fﬂory h r its wi ung ( DEC_ n von, der en -Be rl]:d:%ung eInri ht?m r

setting s v? Wi - tq $WND,) bestimmten Fenstern dasjeni-
Fenst er - Besti rrrrungsel nri chtung dow em,tde,hﬁc sten oritéit auswahit.
Eg sten Prioritat

(VWAD, byss ARG it Mt@aéé&&ﬁ& ' dhihlas) eni - ge m t
ausw hlt é%ner&n%esnjn%vy Wwigi lsbtfitg ragiieH at 23S acqaﬁdgeaeu&&meﬂtedgmawemxmﬁﬁm
the menor ywiA, diviu) $bild feorifitihGdatd ffom £5 4.  ABBRILKECSEIES| VoBsidlel FohdterDefiniaisin
el nem der céiral prdebidbing DAKE) T ecel ve programmi ng riditlniy (WAIQBls WAL,) Register fA1 ) ki EEin-|
bis 3, wobei die Fenster-Definlerein- centr alstnnga6s Ahfargs-Uind tEnd-Anzeigepositio-
ri cht umg. A\d@play dohtsol ¥ppbtuRactomingfo claiitd) zur Einen jedscHehsiorg invdam Ahpdigeherasich aukd
End- Anzel gegng ond df the clhihs appetidenpihergtofomt rol appeistt us according to claim 2
nen | ades thesompnsing a framalwfferihickrecpdlesthei ch auf- or any one of the clains
appendent outhutpfdhegnerforyraddresb@enepgtingmeans her c o Ap rinzgigegteuerderat nach Apspfush diwobei die
recei ves Whlidat\Wii) eelectedebyrseaitysplectinglr ess gerfensiariBagiimmungssinrichtung eine Zahlein-
Anzel gest egasgrnd yherpip the plarplity of penany adpg pe| d| dic tlé'?gr(glos &) e Pagabe ger Bagpgien, gera-
sel ect | ngdress generatingdppans (Whls 49 W@hﬁﬁ?el #r i chtdgherels W?@“Z%ﬁ'fl%i"ﬁemﬁﬁz&lﬁgbe’%ﬁﬁ
wher ei n tH@ FW%H"? biigisks

ri cht
besagt S fIpemor 'Pr‘é'ﬁ‘n
szf‘% gg f %&"él geberei ch gr am*ragl g/e;rel ?Eé"”j:gaﬁg' %:%rw_

sqwye fOr Jedes Fenster el ne Vergleichepeinri

t
a Menory,, rinbD- tung unfalt, die den %@ Y ergﬁn B,
the fra %lg'i‘? &uoﬂﬁﬁneﬁblﬂﬁ%?&r%ﬁekﬁ@gt rten
der Anf.ﬁhgﬁze,gmegg,gpgﬁfagsbmsr egi ster (SAl) fr| r das Fenster ver-
gl el cht "und ebife EiftichtmRy INDY; bid WaBRaVAILES AuSse, Pakdiabtautiderathdehinem derAnsprﬂche1
gangssi gngik WALZERG proglmiiefbafen gsufimeien begel Ch-bisns; twdbbiadid Fénsfer-Béabiintirgbdnriciar s
Fenst ers hekrger (njlFendteziniomenm iAnzeigebeesial , unT as3aigd (WNDe His rwmht 10ng12) Velbilsbi s
VDA, WAL dinschlielich AvabreregjEisrichbturgeq OVALL bisiach el nedrefizardthinipgd-Betdhizsignalei (ST,\BAIST))
zum pr ogr W) ewn jeweiligeDdEr zengenrvem Speichér- bi s fp disjehigdn dér Adressen-Erzeugungseinrich-
Fenst er - Bedressenytin §nzeigedalep Fiir jeweilseinpsder ( n) Fendungen WAL cliia Wb Aieferd digdbrirenstern,
tung (VNDehrereRFenpisyrugepginet 3, Jewel | s s@nschlientempehen digalsdisgerdeheprichagte Bhgen
(WAL1 bis  AmeheereRealstss MGy Bis PRSP | naI e smema@engmimmw e §ig, und wo-

j ewei | i geledeseinamdenmebrsren EpnstepejpaAnzeige- ghtung (DEC, bis DEC,, 16,
Adr essen- Piositat) 4 _htg’rg\;&\',"’f’"“adressen) di e Anzan @e?z?l" “?'1(?' &r)@f‘W@sﬁﬁ'ﬁﬁ‘g’ﬁ
der tunge | t .7 di e den 9 S g
zugeor dnef"’?%g 'H‘m“"g' ;’E;gsﬁig?g:};'g;ﬁ Sprchen t“"&l der sen elgggﬂ?:;’ff;;“:"“'
bezei chne bis PRES der

ent hal tenge%g g@i{mﬂ@df@ﬁg 5i4 DG, 4608, WO- | gdg @&&[}E\r&%&ﬁ deParlsrtichb § "
ei ne Anzei ge- hst euét el nti cht ung ? 6 prioritat
pr ogr anmi er bar zuor dnet, MG bis G ein Signal (C bhis CJ)
zur Anst euerung ei ne Ei nri chtung (WNDI bis WNDn, 10, 12) des Ausgangs

der Adr essen- Er zeugungsei nri ch- zur Besti mmung, wel ches der nehreren Fenster
55 tung (WAL, bis WAL) entsprechend dem Fen- ei ne gerade bezei chnete
Position in dem Anzel - ster mt der hochsten Anzeigeprioritat liefert
gebere| ch ent halt und eine Einrichtung (DEC1L bis DECn, 16, G 7.

. o

=~ N NS A



bis PRGJ) vorher bestimte Prioritaten enthalten d6terni ner lmﬁ “I""IIII”“'
fenetres falsant partj,e de |a- und gaQPR) sehaei | i ge Kenndq‘gon
Fenst er dite pIurallte de fenetres 1 ncluent une position ao- den

surface dosprminde el EmimRlRe ° t“suﬁo@sn%mﬂﬁssgnéewd% A e

des noyenkis PR|EGYorher bgstim neten nt étres
der Ans%rf F'Ef’rr'l‘@bii jewelllg mi F | a sort Eé%& &% t
wobei j ad8¥® ﬁr'g’f"ﬂﬁﬁ“ﬁ ’P?'ft?"@ﬁ%af" 480 i st er ég@ agéessesﬁgce nﬁrml re
(V\ALI A WA A0 der Fenster zuget ei ?t i st® unqed,ﬁ‘yygﬁg(bg& FHE®: 16, BONE,)

S Qhdef S, QUi Tdolrl skiBdlionrefta sBiti6 d hede préien
oo (604 e%izf"%g"“"%ﬁi . L o wii
Einsatllr gﬂé 5§F5tsﬁfﬂgétﬁlmuﬁtﬁmhggﬁwor dnen Soiirtune desdites fenétres prédéterminées, qui

2. Disposisish 36 CHEMREARr ddad f PicRlRge fel ON dossbddia pibatddiatiiohdge i phus élduses

| equel  chafmbiBurébftrt tp$o mmfiétBep| gR6drdiesr ger at nach ei nem der vor her ge-
noyens degggoduction d' adresses de nenvi r e2heispesiif da sqmniandd xEgffichedeeselonl lage-

Fenster-Deftniere- 15 (WALI A WALW associ eventlicatiom riadansr sqyst cdjacimy desdits
i nri cht singnfeigbliduelyerst WidbNnemr dirberger i Or i t at groyens decrintductiom d'aflressgiede mérpoire
NBNDi r e phedés Arspriictdewobeidieferister-Definigrest e1s ( PREOVAL WAl as3ociedype menifrgprogram-
sa f enet r drichtung (WNB B WNBL) unddie Pdorithtandr esses "erkledne lpigaursp ﬁlé?m"e prédéterminée &
Zent r al veEinstglsedistan (RRG: risc?RGn:Programmigt es s ai r e 2 fRpfire ??Bfﬁﬂféf"g'étra“ %@%:%

nt ?artle

r epr 6- haldatemyon einer Zentralverarbeitungseinheit er- nécessaires pour mé FERre-

hOI’I zont alhatefe | a fenetre. 20 10. Anzei gﬂest elféFt@‘gP%&'H%Wﬂﬁ’ rel nem
DISpOSItIf de conmmando d' fflchiag'ﬁ S
er F’Eﬂf’ﬁ

re der
e A vendtt Vohd tﬂd‘?@m’?":ﬁ%@f o J:li
moyens de 98 E[H ‘?'EB’ tn zeugung "p esmoyens
conpr enne o§{§ " % TEVALL bi sy ﬁg‘ gﬁioy M,es,&/\a
zur . eny,0y6s SHEb
der Spel ch r el ?er 5?09 r gnrsﬁgg‘gﬁt -t 2%50 gi tggﬁt,,(dd GPE@Q%%&&“.;“D“E::?;

d' af f ect at | on de prbrit6s halt. tres (WND; & WND,), les moyens de décodage
et A paj{ ianzdifastelBrsRbuchifnspabFio doBaibon de f epec, 4 DE, 16YSdldctioAndiNGD fgnstreyds-
moyens de gdfieHadadsn-Eidstellbgiés! IRHMEWANGET i t  Nacdeddhnia ot imasifiale panintiés fatistes dé-
(DECL A grammididateh OVGAC bihéd IZuathdiverafbel-cNned I € Delghées par les moyens de détermination de fe-
Spei cher brérgtéheitariater| | r egi ster (MA, MM) nétres WNBGAMNDa). priorite

maxi mal e parm |esfenitres de- Programm erdaten von einer Zentral verarbel -
90  si gnGazeigatederganst maoly Ansprudie 2@bered-ni nat i4eo nDishositifde commende d'affighage aalondpnecn.
netres (Wi dér 4N jickbegenan Asdpishesmiuer ger at qualgenquedes revendisationsl s dagglequely
Dl spost i t fferpes em@mﬁ;hd@mffeafﬂfl%ﬁ'ag@ deg| ofF | ' unies MeyeNTida defipjtion; des, fenétres (WA'-4 a
r uckbez ogeneder Ausyshipinddyiung aysgewdhlten M| conque Wé's')‘P g PS' é urtfan
| equel ferogegs dem Pﬁ'%ﬁﬁ'fﬁﬁ?ﬂh‘?"f‘%‘{g“@ﬁ?'“'Auf nahmag?f s pogigjons de %\X?; . age
Ly.\wapsj dig ’Qﬁ'iﬁ’eaer Auswa$ RAHYP feosire fRe? 36%“5 f13%en

def i ni tionickiung (Y‘@h‘e'ﬁé "qﬁ‘%'
4l tras 19 fuJe lﬁmanqg gf?l elon Ia
geé FI reite f rje- | S
flndaffll,ﬁ,}é_| jE geA&L 4 i felud foe

nerhalb

gt ir E] WL ) wobejyngioR dbTeh §t?e§%&nprennentd m ﬁgue

fenetre dangn I chage. Spe| cher adr gS5mPadd @61 Pols Piphsbdnten lathdGe

(WAL1 bis WALN) d| e vorgegebene Spei cherbrei tﬁlot,lauuahm:%és.&.éea&msé trarhi- de

commndﬁbggé@fcfahgmge salon la re- des dgs Fenglagy ef|pburSihaquereigeectdsemoyens

| nner ha vendi cation 4, dans | oquel | escoipyraiecrs dgoutl cdomparer la valeur de

Rahnmenpyf frsdpssitita@ebniahdeasdifthageictifrétiahte . comptagédesditis moyenslde comptageridags va-

conpr ennent degs Fayea8 IWHD, QONRDANWAL( 20, 12) poleurs demnégrertee registzadi (SA1) pes-posi-

si t| on actwall,) pourastinirdene wariiee glagranamablene d' af f fions Bedébnickt dexfin poysla fenétre, chaque

45 c hmg plurelité (npde fendrbedpneurfegpietd'af, des noMeven comparsienenresyisant pnyignal de sor-

conpar er |fizhaged iesiuantaiee duraliBs depuensi(WAkle ¢ onmantifseriésantant safanstre loraysepraiien ac-

corrpt age deNAl) donhehpamsertidproduiipdesgdres des va- tudlementggeignée sstaiippe SRRy de 99 1
sesdemgnwpgssg@éeggﬁgq mé%‘b%ﬁ'r egl st re@?"ﬁ"SAl ) des p05| V\ALn) pour

defl ni r d'chege PRKunede lad fignétres; i ons p

fenitre, chaqgdge BH‘F@" ‘F‘UF P&@ﬂ’f eﬁ’l t rees 'E ’E’

1?#‘\1

f aD e § I'une

e fog gﬁr ags dggequel

n n’[ﬁ?vaﬁt ?CI.I r rmi-
phura £ P s mﬁgﬁ et @ﬁfﬂﬁ% “% e

sent ant g,{ﬂhg;s feabdol ON.
ao- A WAL 'sert A prodU| re des a ement eS| gnea
est situee Al'int6rieur de sa ses de nf%pire associees A des donn6es

d affl - fenetre. chage pour lune de ladite pluralite de fenetres; une
pluralite de registres (PRGL A PR&A) 55 6. Dispositif de conmando

d' af fi chage salon |'une servant chacun A associer d'une nmanlere pro-

guel conque des revendicatlons I A 5, dans |equel grammable une prioriti
d affichage A |l'une de la- [es nobyens (VWND1 A MND 10 12) de d6tern1-



s:es (V\ALl A WAL), qui corrospondent aux foni- desdites f I E“ﬂ'r“llﬁllm”“‘

quo | argeur de nbnoirg tree dhtor Migp@ag §@BIE contonant lxgdit m

dans | e tanpon de blocs. tion actuell enent ddsigneo, et dans Ibqu‘el Hed S5 *

noyens de_sol egtiqn ngl A DI% 6, GL A rg

G ) pour E@I%lealsgﬁm mgnga rmyons d eu‘g{quf %fkﬁﬂ A
m es

ens_de 6.Mmemo éﬁ
Vn\g\!z;]?mrgr T %d fp entaux n nggsgeg]? t&f ng{ré @5 @ émonre
des reven mr Q'E; gs rog| st ros ect at [ on de
prlorltes prlorltes d6termn6es par

quel conque
15 avance,

et “es doaﬁqgﬁuﬁgﬁgp bsgmgsggﬁahgﬁ ca- tion pour |os fonetres pouvent

etre aff egdfmpe sagqhﬁmﬁbpggggagyable aux regitres d' af- fectation de

pr bor et GS(wpa_Qa\wALm)&mnap&ﬂQﬁlathfen&@ g@wmuande d' affichage solon |'une

quel conqupesdae Id pre Bafficageainale 6, da@s | oquel chacun des regstros

d affectation de priorith ost affecte A |l'une des fenetres, et des

pri ori tZ&sDispmiif depcamimandasi'affichage lsalan fueiet r es pouvent etre affecteos 25 de
fagon pr oglemnmbﬂqsmmdicaﬁngis!sﬂ.dmwut@lfect a- tion de priorites. O.

Di sposi t i fes degistremdiaffedtation’ dafpripritds(BRGsAV on | ' une quel conque des

revondi caPREq possédentedge picgs détgmingesper | otfuel | es noyens de definitlon de
fonitros gvAREDLetdesompes wepeckyss didoftiticer os o' af fectation de priorites (PRGL A
PRG ) r ecHen/eaw '%é%"eﬂﬁwwwtégeg mmation de la part d' une unite
central o gungman mable aux regiatres &'af- 35 10. Dispositif de

commando fpetgtandep soI on la re- vendication 2 ou |'une quel conque des

r ve di a- t| a2 dda‘?f%ﬁn %gonl ans ooquel chacun des K> noyens de
pr uct que %‘E‘ g;% (WAL A WAL) conprend un registre
(M, MM) Iga%rde Pei@ argour de nenoire pour sa fenitre. 11.
Di spositi ﬁf @% és ,gsal on la re- 45 vendication 10, dans
| equol eﬁe&.&‘e@b&kfs@ﬁn affétde 0! #9€ do | argeurs de nonoire recoi-
vont des {9 ﬁg@gﬁ,@,@g@}*@gﬁm |l a part d' uno unite centralo de

trai t omentien daQridritss. Di spositif de commando d' affichage solon la re-
vendi cation 2 ou | une quel conque des revendi-ca- tions qul en dependent,
conpor t@NDispdsitiotd commandel daffithagedalobl@es, qui regoit | e signal de sortie des
noyens de qyeicontiue t des nreebndicktionss pcddientesinosor e ss (WALI A WAL, ) sel ectionnes
par | esdi tansiagyables moyensdel défirtition de feedtrdens | oquel |la plurallt6 de noyens de
product i ofWNDGONNR:;etdesdegistresdffectationde 1 A 13

priorités (PRG; & PRG,) regoivent des données

de programmation de la part d’'une unité centrale

de traitement. 35
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