éP 0 896 956 Bl Description Th| S invention relates to electronic systems
and, nore particularly, to electronic Instrunents for neasuring el ectrical
si gnal s. Specifically, the invention iepodssessBad to di splays for electronic

systens. 5 . In one known instrunment, a display is provided which can
di splay as ma@‘s tlogUr W ndows. An instrument can conprise a nodule or a
conbi nati on of- ules. Adifferent instrunment state can be displayed in

each of the f OUVTH&MﬂtAﬁreﬁtemdbfe&i%ﬁiQé&SdeMs andi|idre peRticuldrycko SIBdtDYic Rétruinasts fof rdaSuring
a nodul e or cQEbkickhsigrals. Specifidatil ihe fvdntidh iddrecledip Hisylfd for Blect@nibisysfems.ne f our

Wi ndows COBCUT I' EIf biejknovalTiksErihent @ dispiay,is provicied witieh cali didpiay esrhany Rsfourwindows. Arlitstradent
are di spl ayed can ¢omptise\amogulg eraicaemidration of modnles.csiiffegant instrumémf statdicari tebdisblayed in each of
i nst rufent , t higtfour windewsisipultEnecusly. Togisha dlﬂrlavdrthmatqmduhwormbdriaMQenodules can be
i nstrument setdisplaypd in éagy of the foupiiedowsepgcuaeetlypl ary i nstrunent, the HP 70000
series modul ar meldertusstein nes fherdifferet insfrim smtwwmehvwwbawmmammhm-
from Hew ef@ - diyiinal ingtrumentothpys, amp harcomhaqt%?fywweicmse ingyment setings. fFor example,
Cal i forni a, i’piﬁ"i"@@a’ﬁ [ptpmentytheH F'@R “!abmfﬂ‘i‘é(ﬁ %“tfyﬁﬁgt“f’ﬁ?@n‘f‘e %%TOPWWEY'
Speci fically, chap _v_ Ifonfacaa fmer-

the "Assign K kes 1y gsm:’ﬂ'é@ E‘E °'f

it rand $'§= P$E" ol ?ggﬁgangg 73 m@’?ﬁgﬁg i tt%ét‘;

eyboard or” a., herdk E,E 6{% rﬁk

to enable the bﬂ&ﬁ?ﬁggwf et Grmﬁope o s L e
t

i n-depth U“derrespéétn kil trig 6k, sl e leltd¥adi ftﬂ&‘ﬁ@&hangg%hﬁstﬂﬂ @édnﬁ@
al so usur ps t Resybh sBndemedit er many keystrokes Ir- respectlve of the level

of skill ofo the Adufibnally, mahycolol&itetd e RnoiR.Sdrie Abpréach for Erbiing auddr & delaét aGBIVNEforis
I nstrunment  set dispsy mulfiplé toldis fdin WHidh tHelwSe? Bin chaldse on the dighikistrbenShultyheoud® ) ind the usur
edi tQrs are KravéblecidoRrsdppidedsbocaRl with thddolof) Typically Alie dysterd €dte ddfaulls iSthé usaf does not
colors i s to alesyid ehposeithd dojpfseFot eampis, id the casekiktedn dolos avesavailablae, theciaci@eandidan bédide-
di spl ay scree raulted ol blackii®) dbesdraticulacad bé defaulteside graye(t), thefirsittace i be defduifedimybiiaw (2), the
associ at ed2au tsheondhizace chroredlefaiiiie lowgen| (hiye) (3 ¢hedhirditrace e be defaviterd 1b pisk (#) andise onierde
does not el ect18rdore tieotoiors G115). Jhdrefors, colptshoices aprdsheability o adiust eolprsforyprousrepsons, such
col ors are ava&pHalsvel of ampienightiqglovhlindnessofithe usey ete., arg linkadft is thegfopadesifaply to pravide a
graticul e can b!?@dﬂé"a‘b?ft"@ﬂ"f'%f"a lof displayg-he fir st t r ace can be def auI t ed t 0

yeIIow(2) t he Pisally, dptay

ey 2 lepat mpr
third trac® °”'
col ors 0-15). 1"%? "tp'é f:?zta h "
Vari ous reaso g:?%tftc mg I}Tre ong PT(G?'I‘F es 7 Besre?'lgss sO
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to achi eve a lrbak G doiibr b ndtd ” S@lstent & oAyt thelPh Ve pdeh ~a|tbommrvame

30 pixel st r e, fthedatd plBRREnANNHREsdn tHEARImEN, B Ak WRAEWRr shaltthe BSvalus, rdaR
HP 70205 and Haugqm\;ah,gpl ays, by ORI ng adjacent- pixels. Mre recently

pi xel stretchi Noitisas obsedl thadrvértivite plovide Brndtifod € adjustify.a HluypdliByQIt EoMBrewrHich Yalldwe eLill Elgx-
circuit. Haemeuiiy oficslotadjuftmadt aidteshesltiRaibatRasationshipbetween thé différent odiorsysemes Of
dat awar e st r et chtds objett is achiehed by aunéthodiftratjustihgpluraitty «f cadrs ingicdvedangeplith daimtio t he
entire display. Previous color editors allowed the user to adjust only the
HSL val ues, aunhmgtylobthetivention’' M cr osoft W ndows 35  Presentati on Manager
Benutzerhandbuch Version 2," Mcrosoft Corporation, 1987, or the RGB

val ues. Sp& ci fPreambgdimeniefsheprasentinyention grovidessn ingfrusment{INSTRYj herskeyia eciigte a change
di splay of thd" ?eé‘tﬂgil%fla%"s‘t P‘%’éﬁ'sf%{?ﬁéa“ycﬁ thﬁl‘vlﬁ@“(?é'fa&@peam%‘ta‘?'%"ay|Tﬁe PREmerely de-
processi ng sy

é%ﬁ‘t 5 hOSF ""HE f’tqgf’:at 8 ‘rﬁ'?gm% ht:ﬁkey
red val ue, gr & ' eV \% e ? t a8, r
proxl de a ilgﬁt @?A rr%e(émggﬁes %&é‘fﬂo mﬁc@rss ond| WW e u |on re

}y EEst E‘besf? Ent
bet ween the di ﬁngﬂ gaﬁ rﬁﬁrdglrmmbe iﬁgé? !Jgfg ed. lﬁu’t s
for adjusting gsh \}ng sTaMeﬂ defri &Jré%& of'the ﬁé(nn&

mBérare'eth @f@ Qﬁ‘d Blufn
the Invention gge model ndwiber a%émmmm.stﬂ BEtwBdrG liheritdWaRiRg @ Barkty Db AGrAbeR N
instrument & " | NS gmbd@imert Bthe ifvehtdf bibd dnatiidd tife usérad Wiist the cdRistol thE)Soldd Bisphdy YThe color
i nstrument di sqalterys@rbfériblyartgidettiin théGlsplly XhGNsTruthéhfitonAdeRA &0 the Eisplan pfbferdbly Ripels JdftReys
user nerely dder givigthsuskite adjishBid Bblork Baseduipdn e liretiisent dtuaiy@htralling thie disblas that is,
settings are ttue mheiule hcogbidatibyof madues capfroling e kits Haydeteaniops what to calsthelasperksafibeldisplay
when the "I NSTR' hardkey is depressed. In the case of a color display,
different colors can be enployed to show the correspondence between the
I nstrunents shown in the wi ndows and the softkey 50 menu | nstrunent
choices (i.e., the instrunent and correspondi ng softkey nenu sel ections are
col or coded). Also, or alternatively, the nodel number of the instrunents
shown |n the WI ndows can be shown |n the softkey rrenu Both col or coding



t%we rmdul e or conbl nati on of nodul es controlling the display determ nes
what to call the aspects of the display 2 EP 0 396 956 Bl which are
enabl ed for col or adjustnent. Wen theéEPuwsieé9ssd1ect s col or adjustnent, the
di splay provides a superinposed wi ndow and softkey nmenu for enabling the

user to adj ustwhﬁﬁ)g,ggﬁabha'fbea;mmtmp provi de various sel ections, including
the sel ection Of wkbthefusatlsblediéXdofdr &j@ﬁ%n@fh@&.@;ﬂa@%ﬁdé‘s@lsoﬁeamb&adw.mmmmk@ meRl
vari ous types f@bnabiitig@e ubdridHdjastssiors. Whé Mbnudth pfoviad Riflous Beldttidns, inclutiagith®gdlestion of de-
menory. The uJdtit cadrs andprderdbiycotonitisk eynpeisat fod Rdrio@i tyrtes ofwelbrebtifdnési iy tichtare Stiredlin a
The " Adj usts Coéalioiily merhdriaVie adet aistchas the saftkey méng optio tesblead MeljustiColal.1  of si x
factors: red, greerAdjust Caior dofikey@lidwsthe userad wdjugt ane or gl obsbdactass: reglogrean, bleay biie) (tint),
and | nosi t ypatfstiingésion exaolpr leveflcand jumitesity righitesssisThe viidaypireforsbly displayered.arsen.cand
bl ue bars in 2uBbargjnabarpephfermat, mh@hanewa jaht astheryeer ghenges the radcoreeg aandierbiye seitings
the red, greery mamptﬁ WBFW'SS E‘E"PW?QS" Xpubogy. The wigdowalso shaws readautplprfiug sat-
or a nureri% R ity which dhangeashs @ﬂ@%‘?@%‘@&'&i‘@‘“f’@@@fﬁB“'ses'&'ﬂe"at&'@’ the nu-

ti d | Bhe six gifrihutes 'qdrpéeeoaq'%éyevwwﬁtm
the %f ﬁt Mggnﬁ%’e'% iR

'ar ! l I t c?ofﬁad ware

and vi ew any %y)é ny nﬂoﬁvﬁ’ i . éﬁi; inve oﬂ taea : :

t t ! 4 f}y(gge stretch
(S:gl g; ? ::?Raﬁ ly,” one %’og1 toémﬁaﬁ nhisd 'g&'d dbardf, Iniie

e |nve n provi des a rret

i npl enented i @nm&@foﬁofthm@ of har dware for providing pi er
stretching. | e pixel. stretching nmethod of the

i nvention, any pra¥@bové bidtieRreatis ofitfitdnvemian BRI thekidhdoRitant divahiged IIEB tetter uRddrstood
entire di spd ayand dpprlatistud b PersonS SKillRE in thaTisl@ toWRTEH th&iAvehtith BRins iBVievedf thoRlGMngdeicAption
of t he Draw ngtvenlih eonjufciien wittite actmpanyirgakawings. intthe drvingsnvent i on and t he
conadQpi t ant adv afigsaty showi exampiteescieenst feronelteie fasd fowrahindew canexciresy@ptively,iuaéfaidn dpgcribing
persons skill ed the'INST®" keylpebvided invaicadarckwith ane enbadiprentpéthe iaventionj N vi ew of t he
fol I owi ng descr i g #ehowsian exeniple forediingRALORD inadchrdance withcane epbadimentof doleraiingment
I n the dra# ngs:methaddn acordanedwith thedeventios: screens for one, two, and four

wi ndow cases, r efigp8ehawsan gxample afa foftkey mepwwhichiindisates that RER(ispréve RW%WP"G@E CPMh
accordance wit h TSation withesiisting the colorsofcaigrdisriavi M- Fig. 4 shows an exanpl e
for editing COLCHé: Gi'?‘?f"’%%?’ﬂﬁ‘ﬁ@@f%"ﬁﬁ’eﬁﬂ@ '%Fﬁ??fﬁ?“ﬁ%‘ﬁ'fh therinvedioBr  adj ust ment
25 method, jn : ntlon Fig. 5 shows an exanpl e of
£y sof t key ffen PRk Sactive and RGB sel ected 1n con-

Pﬂ:b IS ?pa;/\ﬂe;hazdl JU E%?@ e§ tl%f TEQ!e? éﬂ&h?g'&%@’ thea%‘;bo': ttv%en modules on the
i nvention. v?dul ﬁ&:faés nﬁﬁ?\:# rh?eqb d‘ﬁ fRliciv Quil 8Y seibled

previ ousl yseprcwh RBpropribte ﬁ‘d{nbel‘v'ﬁth‘ésnﬁ erfcclle orla \JI§ BUSGEraBENYE Han
nodul es on tthﬁ%ﬂgﬂEﬂuag’hﬁm uI ar measur enent system di splay, such as the

HP 70004A di spl ahe INSTRKbyHGWs)two-bthokd\EdResd RAPRiRdaW disPlay@B@brRdcredn, IR breftfylehshfy the bur-
"assi gn keybd'den & corttdoNiy instraieriom seetal diffddent sindoast ed 35 by entering the
appropri ate w ndme"INSTR'key iunitionsasrialiows. Whek thy MINSTRY keyis Gepfeaded) thie fisplaylaces colored
gener at or knolbprdérs enurcdéhercesent lydpfitddMindegs Tve. perlssed diSWinddecty penl2) window2yyen 8iwiralioe
access to any wenduowinddivdpren jclpically, Seserens are yrllaw, gyapainkyand greemigsperiivelipm the carner
of control | i nge#rest the defauit position of thoserwindows (windew htlowsl lat wirtlow ZlHewer fighs WiRidow dwupper
functions as fl&h wigdey 4. vepsrrighfhea softheg pretaining the firstgeysp ehagesiars in the labe! identifipation for the
col ored 40 bdiddeis d'&ﬁ"@ﬁﬁl{r "t"Prée Y,"éﬁ°r"1=}h‘! Wea@?r an iy am"““rh@”ﬁ& Y a‘é'wabe'ed

are: wi ndoff 1, sof; hsn de bo\;gié offere ag\ﬁ,ngduleﬁ SRERRL win fihegnodule
Typical ly, t h?‘g@ 4‘"’&#8‘ 95)’81‘ yb ‘H“’ “195 PHk"P itg e ‘g‘feése?? ‘“Wb‘b%éﬁ"&';’ei‘ir hag ppen
t he corner ne osi tion of ese ndows ndow 1, | ower
left. window 2, +hs -EEIE @ﬁr:\n[::e scgeﬁns for er:|e,ttwo and 3' ﬁk"bww cases, re sﬁ:ictlv%p er right),

a softkey gpntalnlng ? seven C aracter ihe | abel identification
for the nodule is displayed in inverse video in the same col or as the
associ ated wi ndow border. |f any of the |abeled 45 softkeys is depressed,
a keyboard link is offered to the nodul e corresponding to that w ndow. |f

t he nodul e accepts the link, it is given the keyboard and will put up its
menu keys & though the "MENU' key had been depressed. Figs. 1-3 show
exanpl e screens for one, two, and four wi ndow cases, respectively. The
listing of the firmvare to inplenent the | NSTR key follows: 50 55 3

3



E;P“‘(T) 396: 956 Bl "68000" PREPROCESS (SLog: instr.P,v S Revision 6.0.3.1

89/ 04/ 19 15:30:40 15:30:40 coryb (Cory Boyan) 5 MR rel ease Revi sion

6.0 89/04/19 15:30:05 15:30: 05 coryb EPBBIE9SABAN) Rev 6.0 to create 10

PROGRAM i nstr P; SEXTENSI ONS ONS #l NCLUDE defi ne. H #1 NCLUDE text.H #DEFI NE

FILE NAME i nstrP 20 #I NCLUDE asm dec. H #| NCLUDE
pscl _dec. H SG:OBPRGBOINPRERROCESS  C This file handl es the processing for

t he | NSTR KEY funcﬁsitﬁg,s. E F EI$ was added as of 7.0 and only pertains to
the new hardware. gey 2ot .;C@mIWQW@dQ%SOWEQ&W (Cory Boyan)
(7.0) ( Thss procedkur€leasd i vates and colors the thick frame around a ) C

wi ndéw (i f it exists) and colors it Color. ) VAR
Col or*™” S| GNED 16; Regision 6.0 BRGNS CALEIR 4 d07 38951 : cormh §For¥ Bawpdow 2
Color:= CYAN, 3: GSVot-"="priaR™ 40 4: Color:= TRD COLOR;
OTHERW SE Col or: =Q, END; SET VLI ST((Franme_pgm Thi ckframes[ W ndow 1] . Area

pen), Col or¥; SET \ARb@WE(fmsarre; pgm Thi ckframes[ Wndow- 1] . Area fill 1), AREA
FILL); SET VLI ST((FErame m Thi ckf rames[ Wndow 1] . Area fill2), AREAFILL); 45
SET VLI ST( (Frane_ ﬂ P&%ﬂ‘ pest[Wndow 1] . Area fill3), AREA FILL); SET

VLI ST((Frame_pgm Thkedeins o W2 0 defew A OB o b i ek ey AREA w Rl el e o BT 50
PROCEDURE SHOW COLORS; (shows existing wi ndows with colored frames) VAR

Poi nt : PO NWISTWOK; text.d ) - BYTE; 55 BEGN-4  EP
THEN COLOR FRAVE( 1§17t reembtesman b Hag i g el estdesp oty P il ot
)- 10 - ( O Unerfi® Vaiiehane inste_p 1ask we are scanning for
) 20 _#INCLUDE asm_dec.H -
_ #INCLUDE pscl_dec.H
S $GLOBPROC ONS
. (****‘*tt***t**t***t***t*****t*t*t*.*tﬁ***‘;t***'**i*ﬁ**itﬁt**tt)
% { This file handles the processing for the INSTR KEY functions. )
{ It was added as of 7.0 and only pertains to the new hardware. )}
(t***tt**ﬁ*******ttﬁ*ﬁ*tt**ii*tt****i**tﬁ.ﬁ**i****tt.t*t*****i**)
PROCEDURE EOLOR_FRAME(Hindou: BYTE); {7.0)
B 80

{ This procedure activates and colors the thick frame around a3 )}
- windouw (if it exists) and colors it Color. 4 ; )

VAR Color: SIGNED_16;

85 - BEGIN
CASE Window OF

1: Color:= YELLOW;

2: Color:= CYAN;

3: Color:= PINK;

4: Color:= TRD_COLOR;
c OTHERMISE Color:=0;
S END;
SET_VLIST((Frame_pgm.Thickframes (Window-1] .Area_pen),Color);
SET_VLIST((Frame_pgm.Thickframes (Window-1].4Area_fill1) AREA_FILL);
SET_VLIST((Frame_pgm.Thickframes {Window-1] .Area_fill2) ,AREA_FILL);
45 SET_VLIST((Frame_pgm.Thickframes [Windou-1) .Area_fill3) AREA_FILL);

SET_VLIST((Frame_pgm.Thickframes (Window-1) .Area_fill4), AREA_FILL);
END;

(**t*t*t****ttt***t**t***i*tt*t*ﬁ**t****i*.ittt*'i*lt'*l*ﬁ*t*i.t)

50 PROCEDURE SHOW _COLORS; {shows existing windows with colored frames)
VAR Point: POINT_STACK;
1: BYTE:
55 BEGIN



( Update vaJ(eS . . Address of task (I1/0
Updat e val ue7: -character nunber to be | oaded ) { 15
PROCEDURE LOAD | NSTR KEY( Task S| GNEDEP®)396 958&1up t he required menu key)

VAR Key: BYTE, 20 : Pen | oc: DATA PO NT; Col or: SIGNED

16, BEG N CASE Task - : Key 1= 28; (bottom -
| eft) Pen [oc.¥Val ue: %&EE&E&?E%( SYSKEY1) ) +2; Color:= YELLON END, 2 :

BEG N Key := 21; ( bratibarT npgiask¢-<301); Pen

| oc. Val ue: =I NTEGER( ADCF® SeSREYB N 4D THOOEYORFRANESAD: END, 3 :  BEG N Key : =
22, _(top left) P&gq €. Val ue: = NTEGER( ADDR( SYSKEYl))+2 Col or: = PI NK;

END = BEGA N Key :'='15; (top right) Pen

| oc. \)"rue =1 NTEGER( BB S Sxds YE*)@**%*titttttttitttttttttttt@dt“t*!ﬁt_Fm COLOR:
END, OTHERW SE Key:€0; END; |IF (Key<>0) THEN BEQ N 45 . OPEN

KEY( Keyl nstrkey datfhpsase of “P"“e variables (" Open" the key. ) Tinstrk

dat a. Enhanferent : =| %EE‘_@E&K | oc. Val ue: ‘P'?Jl .,gaié%&|§§¥rp\/ER+Kg PEN+
e

| NTEGER( KEYL ENGTH? ( y-1) MDD 7)) iacent S ke oc. Poi nt

word[err], Color); <« update s(auﬁakor t he key cﬁarE‘tlQ' nbuitioy to(ﬂcd\ﬁdécNST)R KEY)
PROCEDURE | NSTR SET{J‘& g - I'QC*E;QU‘I;'(E LI A tttmtttt*tt S tttnd bbgl ns
the scannipg ) ( of ad 'r"é'é"s"& orThe TR K unceion 1t defthes

whi ch ) 5 EP ﬁo%@a@ﬁ@aﬁhs@n IkebitabEsS shakesl 18y NVAA and i medi at e dat a.
) VAR Pointer: (sellid DR =elBided denadeyKey: BYIE; 5 BEG N

VAR Key: BYTE;
Pen_loc: DATA POINT;
Color: SXGNED 16;

N BEGIN
CASE Task OFf
1 : BEGIN
25 Key := 28; {bottom left)}
Pen_ loc.Value°=INTEGER(ADDR(SYSKEY1))*2-
Color-- YELLOW;
END;
2 : BEGIN
Key := 21; {bottom right)
P 30 Pen_toc. Value:-INTEGER(ADDR(SYSKEYS))*2'
Color:= CYAN;
. END;
3 : BEGIN
Key := 22; {top left)
Pen_Lloc. Value- INTEGER(ADDR(SYSKEY1))+2;
35 ' Color:= PINK;
END;
. & : BEGIN
Key := 15;- {top right)
Pen_loc. Value' INTEGER(ADDR(SYSKEYB))+2
40 : Color:= TRD_COLOR;
{ - END;
Yt ' OTHERWISE Key:=0;
END;
1F (Key<>D) THEN
BEGIN
45 OPEN_KEY(Key, Instrkey_data); -{ “Open" the key. )}
Instrkey_data.Enhancement:=INVERSE;
Pen_loc.Value:=Pen_loc.Value+KEY_OVER+KEY_PEN+
. INTEGER(KEY_| LENGTH*(SIGNED _16(Key-1) MOD 7));
SET_VLIST(Pen_loc.Point_word” L Color); (" Color the key 1}
END'
50 END; (LOAD_INSTR_KEY)

(I’Qt*&*iit*titit*tftttﬁt'!*****tttt*l‘*ttt**l‘titt*****t*iititt'*t)

PROCEDURE INSTR_SETUP;

( This procedure sets up the menu keys and begins the scanning )
{ of addresses for the INSTR KEY function. It defines which b



Fiéé: =0 SABLE MENU; - S ( Disable menus & RPG ) FOR

Key: =15 To 28 DO < Blank the softkeys ) BEG N 10
OPEN KEY(Key, I nstrkey data); - EP 039g9566pen" t he key. ) CLOSE
KEY( 1 nstrkey_data); ( "Cose" the key. ) END; Update
val uel: =0; (find first task . ) 15 REPEAT

Updat e val uel: =Updattd nemhawdie NMADANG, i gpedigte MiREP TASK( - 1, Updat e _valuel); | F
(Pointer<NI L) THRR BE@Nc20  point stack: Update

val ue3: =Poi nter [ err]riegameg! ; evke;(Updat e val ue3=UNUSED) THEN (wi ndow
unassi gnedsas yet ) Pointer:=NIL (get anot her task

) ELQ’E_MI F (Updat®6¥h| ye3=HPI B) THEN (treat HP-18 speci al I%l EG N LOAD

| NSTR™KEY( Updat e vEtag8T91SASLE_Rend; PRI NT s#&‘ﬁtfﬁ"ngﬁ Ry RPE )
data,' HP-18 '); POkt REy:Mhd-10 28 po _ ((Olan@RE NBEtHeds K ) )
END; END; UNTIL (Updaeeiwal uel=4) OR (Pointer<>IL); IF (Pointer<>NL) THEN
BEG N LOAD'™ NSTR KEY(OPENLXE¥ Ken/lnstrkey_data); (pr epmmapgfdsey. | abel )
Nmaa_routtine: =| VAP TFAPRECKEYCinstrkey data);  ( Def j ne (e5ELER"Y eY- )| med
routine: | MAP TABLE] 1]E¥0: ( routines. ) 35

Updat e val ue7: =1; ypdate vatuei:=0; ( Prgf@ssicshabsk ) SEND
COMVAND( Upglat e val ue3, N518_ 10); ( Start the riot. ) END ELSE
BEA N Nnmma rout i neRERBAT Term nat e node. ) 40

| mred routine: =0, EN{pdatmxyluelspitpdatevatyelel; : (
Restore nmenu & RPG ,F‘QﬁgﬁﬁE%W+vﬂg‘fﬁ‘Nm(Address: SI GNED 16) ; (

This procedure handl eged¢fte case where a wi ndow exists with no nodule ) 50
VAR Fl ag: 20 BYTBpdaevates3:=PointerRChidhelSTACK; BEGA N | F (Address =
Updat e val ue3) THEN lfpggﬁ:::f:::t"?ﬂrws@r)oWF{sur r %g%géﬂoq ggﬁd as v;t } BEG N
FI ags.=Dl SABLE MENU; - - Di K Gy, ) 6.
EP 506 056 B1 Poi nt SHEAf (pdate vatues=ipin) vienDi¢ e iRC)
LOAD_INSTR_KEY(Update_valuel); T

25 PRINT_STRING(Instrkey_data,’ HP-18 *);
Pointer:sNIL; {get another task }
END; .
END; -
UNTIL (Update_valuel=4) OR (Pointer<>NIL);
it s IF (Pointer<>NIL) THEN
BEGIN ) .
LOAD_INSTR_KEY(Update_valuel); {prepare approp. labe!l )}
Nmaa_routine:=IMAP_TABLE (0] ; -~ { Define execution Y -
Immed_routine:=IMAP_TABLE{1); { routines. . 3
85 Update_value?:=1; { Process chars. )
SEND_COMMAND(Update_value3, NSI1B_10); { Start the riot. )
END -
ELSE
BEGIN ,
Nmaa_routine:=0; { YTerminate mode. )
o 40 - lmmed_routine:=0;
Ao END;
ENABLE_MENU(Flag); - ( Restore menu & RPG )
END;
45 (*****ttt*i**tt**itttt'***t***ttttt‘*tt**t*tt*tt****!ttt*'t**tttt }
PROCEDURE INSTR_NMAA(Address: SIGNED_16);
{ This procedure handles the case uwhere a window exists with no module }
50
VAR Flag: BYTE;
Pointer: POINT_STACK;
BEGIN
I¥ (Address = Update_value3) THEN ( If from curreat addr )
55 BEGIN o -
Flag:=01SABLE_MENU; ( Disable keys & RPG )



I1,_F (Updat e val uel<4) THEN ( nore tasks

REPEAT 5 Updat e val uel: =Updat e val uel+1; Pointer:=FI ND
TASK(- 1, Updat e val uel); |F (Pointer<>Rr9$9%PpRI BEG N Updat e
val ue3: =Poi nter[err]. Channel ; | F(Update val ue3=UNUSED) THEN (wi ndow

unassi gned as yet Poi nter:=NL

(get anot her t-ask ELSE I F (Update val ue3=HPI B) THEN (treat HP-18
special ) BEG Nxt@&gkL\ISIF&eKEx(hhdate val uel ) ; Pidd¥Teasks )

STRI NG I nstrkey_ daturEuHI—”' I B ' ; P0| nter:=NIL; (get
anot her tagk "29‘: nuo “s“_ .L"‘ﬁ'!nid ‘a’t%vat uel=4) OR (Pointer<>NL);

| F (Pointer<>NIL) TH " b NSTR KET(Updat e val uel);

( Préfare key |abel  geean S ok léttg val ue7: =1; (
Process chars. Updatle_ ﬁENB auVMNEcbipaket £ val ue3, MSI B 1 D); ( Start
the next rjot. ) END FE(Upgatasvalue3=UNUSEDBIHENN Nnfstindoy gransione as yet )

( Terninat€ node. Pointer:r E\‘rte 0 E§®‘ mﬁ | ag) ;
( Re-enable keys & RP ‘§§g,“ e vl %R’BQQENBE" reat Igll\ll NSTR

DATA( Addr ess, Dat a: Sl GNobholfistr_kevidDp&ate Malud1®; processes data for the I NSTR

Pgin%gL:=N5L'

KEY functi on. )’RN‘AEQTMKBG’GWY dAEIRD;, KAER) S BYTE;, 40 BEG N | F
(Addr ess =iUpdat e val ueB9inteErIL; ( | f (qek ARPENSF I @Rk add?. ) IF
(Data = END DATA) THEN FI®TR' NMAA(Addr ess) . ( End

i medi ate: Finish) JgkREdpate vatuet=4) or (FafiteMeonity; _

( Else display data. ) Fl ag: =Dl SABLE MENU; ( Disable

keys & RPG ) Chaf acqiewtet\ﬁbﬂl(!):lmél!a | F (Update val ue7<8) THEN
( If proce®sing ch racter it e=BYTE(", "))
THEN ( Comma i s en Lﬁgﬁ“%ﬂ‘—_’aﬂvl‘—‘tﬁ Updat ?ygﬂzﬁe f‘fg\,\g}/m BEG N
| nstitkeydat a. Char acseﬁns _{COMMAND (U tbrm; ey sdaitathe next riot. X Add to
| abel ) SN END; Update vatue7: =8
( Process no nore€eS§ars) END
. 25 BEGIN
Nmaa_routine:=0; { Yerminate mode. )

1mmed routine°=0
END:

ENABLE_MENUCFlag); ¢ Re-enable keys & RPG )

B 80 END;
END:

(t*****ti**t*tit*t***t*ttt****t****i****t**t******t**tt"ttt*ttt )

35 PROCEDURE INSTR_DATA(Address,Data: SIGNED_16);

{ This routine processes data for the INSTR KEY function. b
VAR Character: WORD;
Flag,l: 8YTE;
40 .
i - BEGIN
il [F (Address = Update_value3) THEN ( 1f from current addr.}
1€ (Data = END_DATA) THEN :
INSTR_NMAA(Address) { End immediate: Finish)
ELSE
% BEGIN { Else display data. )
Flag:=DISABLE_MENU; { Disable keys & RPG }
Character.Word:=Data;
IF (Update_value7<8) THEN { 1f processing chars }
50 If (Character.Low_byte=BYTE(",")) THEN ( Comma is end of {ine.}
BEGIN
FOR 1:=Update_value? TO 7 DO
BEGIN
Instrkey_data. Character--' ‘-
PRINT CKAR(lnstrkey data); { Add to label )
55 END;
Update_vatue?::& { Process no morc chars)
END )



ESD 0 396° 956 Bl ELSE BEG N | nstrkey dat a. Charact er: =CHR( Char act er. Low
byte); PRI NT CHAR(I nstrkeydata) : # Add to | abel ) Update

val ue7: =Updat e_val ue7+1; END; ENABLE NE3P :

Re- enabl e keys, & RPG ) END; END; 10 The Adjust Color"™ nmenu is used to

nodi fy the col ors displ agest g6 he HP 70004A di spl ay. The Adjust Color nmenu
is: * RECALL GOLORS 15 InstrkAMEtCChaORS er: =CURi(Chasadter 4.ou_byt@FFAULT COLORS
* MONOCHRGMVE 20 * spegﬁil%ﬂ_ctqﬂgsé -GAF_"(;O{CRS%W wlebebo ORS | bad
and store the current col ?Fae M arny 8f " Tour col or map registers.
The user i $ pronpted to enter a register nunberwhen one of these keys is
depressed and concl udesevadie_sestclagi;t h t he " ENTER'-- Sotd-eaable "KOFFARPE )

COL " | oads the curr i col or map froma preset color map in read only
nmenory (ROM. 25% -.-b@-\mtmﬁ lﬂ@&h.lhﬁ.&w.tﬁm..QQJ.Q&.&BR;:W.RL‘L shades of
green. The "speC|aI colors" nmenu | oads prede- fined color nmaps out of ROM
The three &hoices are "VISION ENHNCL, " "VI SION ENHNC 2," and " OPTI CAL

FILTER " whi ch apg g spédmﬂmu%oﬁsbﬁ%mmrtﬂé ool N ATEIBY th6 HPLrbosk BRAY. TR MAGust
and for peopl Q:oIAPHShJ‘iG I'n red goggles often found 1n optics |aboratories.

The "edit col ors, rREEAY colLbRESs editing of pens 0-11. This editing affects

t he currents col of sapcoropgar dl ess 30 of how it was originally | oaded. For
exanpl e, the MONCedifolMs pal ette can be | oaded, and then one or nore of the
trace colors cambe nodified using "edit colors.” The "edit col ors" nmenu

| abel s | ook | i kes DEFARRCEGEIR$ND * COLOR 1 35 * COLOR 2 * COLOR 3 *
COLOR4 * COLOR 5+ MONDEHRQOMBf 2 40 * COLOR6 * COLOR 7 * COLOR 8 * COLOR
9 * COLOR 20 45 * speciatcolpglgY | ABELS * MORE2 of 2 When any of these colors is
sel ected, the fOREGAW RELORSAN §OEECELPRSloagpyd smmmwwém@vmmm any-of four color map

LUM\NGSI TY *  FesistercEheusenigmrympteg fagntprategigta numbgr whon pRe,ofthese keys is depressed and concludes
the entry with the "ENTER" softkey.

*DEFAULT COLORS" loads the current color map from a preset color map in read only memory (ROM).
25 "MONOCHROME" loads the current color map with shades of green. The "special colors" menu loads prede-
fined color maps out of ROM. The three choices are "VISION ENHNC1," "VISION ENHNC 2," and "OPTICAL
FILTER," which are.color maps optimized for two common visual impairments and for people working in red
goggles often found in optics laboratories.
The "edit colors” menu allows editing of pens 0-11. This edltmg affects the current color map, regardiess
30  of how it was originally loaded. For example, the MONOCHROME palette can be loaded, and then one or more
of the trace colors can be modified using "edit colors." .
The "edit colors" menu labels look like:
*« BACK GROUND.-
» COLOR 1
35 * COLOR 2
* COLOR 3
* COLOR 4
* COLOR 5
* MORE 1 of 2
40 * COLOR 6
L » COLOR 7
Nt » COLOR 8
* COLOR 9
» COLOR 10
45 +« KEY LABELS
*« MORE 2 of 2 _
When any of these colors is selected, the following menu goes up:
» HUE
* SATURATION
50 * LUMINOSITY
» HSL/RGB
= UNDO
» PLOTTER PEN
* prev menu
55 An example, shown for editing COLOR 0, is shown in Fig. 4.
The active function (HUE, SATURATION, or LUMINOSITY) is underlined. HUE is active on entry to this
menu. HSL is underlined as well. If the HSL/RGB key is depressed, the menu changes to:
« RED

st



35 ) ‘An exanpl e, shown for editing COLOR 0, is shown in Fig. 4. The
active function (HUE, SATURATION, or LUM NOSITY) is underlined. HUE is
active on entry to this menu. HSL is ERO&EHBY as well. If the HSL/RGB key
i s depressed, .the nenu changes to: * RED 8 EP 0 396 956 Bl * GREEN *
BLUE * HSL/ RGB * GREB® 5 * PLOTTER PEN * prev nenu with RED active and
RGB underli ned. *MUExanple is shown in Fig. 5. In either case a box appears
on the display sH®8&BEBIhi ch overrides a part of the on-screen data. In the
box |s a patch ¢fUND® col or being edited, and also red, green, and bl ue
bars show fig gra'p?hoé'ﬁﬁ?ﬂ{ he red, green 10 and bI ue content of the color.

Thi s signi fj ¢ war e i he RGB m)del and
hencé“/ts he bar §' q‘W@“gﬁﬁ%Pmﬁ’é{?"d rTF

t
f g H lay e} ¥ IGF emde a l? of ndaba In the
S ¢ ﬁ gl % i Cg & 12" e %J“f“}?“'

One or m)re oh o & i thL
i A ﬁ@fﬂ%ﬁsoldﬁﬂﬁyae uallyt

turned or a nygh E, *i'MTiBikPL én'?%a
adjust only th ﬁe&ﬁe fiﬁ@s%vglﬁes Réng RN b Ry puldd d?rmoe @ thrRéd ob 2 numbr entered.
accordance W t h prdiRud &memtbr@auoaédg meﬁdm&tmm l-@lvélﬁﬁé oPthe REGBvahieX, The color editor

at tri but ess0f in&csoriafide withiPinvertishalowsBBjishnerbilafy of tHe iz attitutes of aldbibr, (REDVelde ASREEN

or LUM NOSI TYyal@BlLUEivaiud, HEE,SATURATION)braUMINOS HiY) arﬂisnhumnéduh_bisal@stauakangutw',.alhhga
gr aphi cal r eaditiud graghicR@Ehdout bil RGBaTHialiswd theussste truly anderstahd exactlydnve tha ndlorenbais bding
how t he col or impacted by abpy¢hanges bagotadeitologe ol the sixlatiibgtes. bei ng nmade to one of the .
si x attributes. ThaUNDBIRG rkstojesrthesiatyescfor théreurmpat|percthatfexisted Wikendhat penrwas palettet koeedit.
exi sted wh®n ﬂmvefpéﬂ‘lemn@@# keytissd¢pressed (hus returging thithpaneny withjtite pem selqgtions), themnv
key i s depr es8dtEd yalussare flatehad intaiatien-t he menu with the pen_sel ect | ons?M
newhy, edi t ed vaITﬂE§'9‘?§'F'1§‘ for capverpg REQ/GRIEENEB{UE (RGB)colors fe/fram HUFSATHRATION/LU iNosTY
converting RESEeRyBthopn ip faemssrectiyeiRB_TQMEL g7 HRYET SREBIVTNE the Sittinadiet felipws.
(HSL) col LS is shown in the respective RG_TOHSL and HSLTO RGB routines in
the listing that follows. 25 30 35 40 45 50 55 9 EP 0 396 956 B1 "68000"
PREPROCESS (SLog: color.P,v S Revision 6.0.3.1 89/04/19 15:30: 37 15: 30: 37
coryb (Cory Boyan) 5 MR rel ease Revision 6.0 89/04/19 15:29:40 :
15:29:40 coryb (Cory Boyan) Rev 6.0 to create ) 10 PROGRAM col or P;
EEXTENSI ONg ON$ #I NCLUDE define.H #1 NCLUDE text.H

56



" , _ .
COLED PATCH, COLED REDCOLED GREENCOLED BLUE, COLED NUMBER, COLED NAMNE, COLED
REDTCOLED GREENT, COLED BLUET, COLED HUET, COLEDSATTCOLED LUMT, COLED PROGRAM
. SIGNED 16; 20 HUE- MSG LONG LAN&QAEB“SGLCBVAR OHS 25 VAR A d red,

A d green, AOd,blue : SIGNED 16; #DEFINE FILE NAME : col or -
fLEﬁ;kkE%;*?fiQA?Sggmﬁ;.%QFRSPEég ES%*jDE éJJiCLWkSSS;iik§E£SEi13§E;£{f§*£***iﬂk***) 35
Hue changes onl¢gidg:C@o0ér.BRE weEN Max & mn determ ned by Saturation ) (
and Lumi nosity Rehislien 6t08ct 60404/t 15390432 d6t39r 3 nedyth¥CBy Bolan) )

( Luminosi fy d&RerelPares the nax any color can get; if Luminosity is

) C 100% at | afUr t nes the

m ni nim any co|§f‘sf'°’9%g&r“ﬁf"*§zt ura %nién 1?523 i &8&/&’? ‘ﬁgrsgoglms) no white,

whi ch nmeans at ) east one color is off. Hence a conmon
scenario |§ to gAust hue with Sat and Lum both 100% ) ( in which case
one col or is atPREERAKROlercPs || on, and the other goes ) C fromO to 100
as hue changes;seyftRbidut et s to 100, the color already ( at 100 starts
toward 0, and nclOoe Cléin@e changes at a tine while ) ( one of the
others is full <streamtrtirerorhertoepefepogforedFergayeroftpdat e vari abl es

) ) ( Updatse p0| nt1l: 50 Updat e poi nt 2:

) ( Update poiff¥GUOE text.k . . ) (

Updat e poi nt4: coLgo_pATcH,COLED_RED,COLED_GREEN, COLED_BLUE, COLED_NUMBER, ) ( Update

poi nt 5: COLED_NANE ,COLED_REDT, COLED_GREENT,COLED_BLUET,COLED_HUET,) 55 10 EP O

396 956 Bl ( Updenoe_sgmmso LUNT ,COLED_ PROGRAH : SIGNED_16;

) ( 2 - ) (

Updat e val uel:; HUE.MSG: LONG_LANSIAfERGi ng edit ed ) ( Update

val ug2: B L I s T = e g L B T T2 2 - ( Update

val ue3: Red ) ( Update

val ue4: SGLOBVAR ONS G een ) ( Update

val ues: *# AR Bl ue | . ) ( Update

vat ueé: old red, otd 'giée &iﬁdﬁhﬁ VeldRd e, Saturation

) ( Update val ue8"'-e lj nﬁ nostl? ' ) 10
#OEFINE  FILE_NAME color_| p

(*********af**ﬂ“"@“ﬁ&*tﬂwﬂﬂhﬂ**********************************) ( The  USER
PALETTE is a 0.FIOUOE  pselgdecs¥ GNED 16, each entry of which contains: 15

SGLOBPROC ONS

. 0
ARRRAANEARRAAARRNNRRAN HOTES ON H S & L AHEAARNeRanddatdeddddat v dnddsd)

Hue changes only 1 color between max & min determined by Saturation
.and Luminosity while others stay at levels determined by S & L.

Luminosity determines the max any color can get; if Luminosity is
100X, at least one color is at max.

Saturation determines the minimum any color can get- if saturation is
100X, there is no white, which means at least one color is off.

Hence a common scenario is to adjust hue with Sat and Lum both 100%,
in which case one color is at 0, one is full on, and the other goes
from 0 to 100 as hue changes; when it gets to 100, the color already
at 100 starts toward 0, and so on. Only one changes at a time while
one of the others is full on and the other is full off.

NN AN A AN AP
N N N N N N o N o &

(i*i****t**t**'t.****tit**t*it.*tt**t**ttttﬁ*t*tt*tt**Qt*t*t**i')

L4
{ Usage of Update variables
{
" Update_pointl:
50 { Update_point2:
{ Update_point3:
{ Update_point4:
{ Update_point5:

e N W g g W

10



Atfr  Red Geen - Blue 4. 4 4 4 20 Red, G een,
and Blue go between 0 and 15. Hue, Saturation and Luminosity go between 0. -
and 100. ) PROCEDURE HSL TO ReRg3969%&RY i ves the RGB values fromthe . -

HSL) 25 VAR Sextant, Low col or H gh color, Frac, 0, T : SIG\ED 16; BEG N
| F (Updat e val ue? —“Q) LHEN Ignore Hue, no saturation.) BEGN
( set colors = JRIHSSPY e (add 50 to round) Updaie

vat ue3: =(( 15* Updajpaatéeatdlad):+50) / 100; ( padpeidgdati tedval ued: =Updape val ue3,;
(green) Update vaipde& dﬂp@k—:{te val ue3; Prev value storage (bl ue) END ELSE

BEG N 35 5 t'e’-val ue6>50 THE Sext ant: =(Update val ué6+1)/17
ELSE Sext ant : 36) / 17; (dgf&Pni ne sextant from Hu%:: 0-16 0
50- 66”3 17- 33 1 34 49 2 84-9 ) Frac: =(Update )

val ue6*6) - ( Sext arupaiﬂﬁhluéﬁ:r ac how f asatunédiosext ant Hue is, *3100. Eg, if
it is halfway i K, Upfstacvelugi. ) (The cbt¥mrogiRy G or B) at the | dwest |evel

is the prdduct 61..%#‘%‘.9..%!.&}(..4.5".*...,..*....QM.J‘.S@J.U{.QLJ,.QD....NQ?mi' |y these
val ues go from® ut here they go 0-100. Hence the result is”x 10000.

But since the resipetuseRPRBETY i90L0. A5 larPalf of SIENED_1QS@cK@AEy0- 15, it is
really only x 100&Owhlich=o6@basz7. W add 333 to effect rounding:
) Low col of: =((Update val ue8*(100- Update val ue7))+333)/667; 50 (The col or

at the hig est level is the FO'H i gh

col or: =((15*Updat e_val ue8) +5_g§ﬁrﬂx;s“ :ﬂhr@g ﬂ‘l@eﬂ Ind) 55 ( 0 and
T. normal ly val ues between 0 awkd 1, 4are det er maed by the foll ow ng
formul ae: Q=Lum nosi y (1 (Saturatl on* Fr ac) EP 0 396 956 Bl-

T=Luni nosi fy* (t - ( g 1)?“‘"”‘"“ ause of the
conpl exity of thesecs 3?%? g&ﬂ?)}"‘f' '&ésﬁ"r%‘&"ﬁeﬁ’eol’gdsgécut ed for any given
coI QU: Q (Updat geswad ai@ Séafe 4@ Ol { dojo €l ©r« ¥ il wiel € e i x@ € £ A OO0l e f 43 G )

pdat e_val ue8*((10000- (Updat e_val ue7*(100-Frac)))/100))/667; ) C The
descrl pti ons bePRAKERKRE| HSLL O RGBLe Kdﬁrliyessmeuﬁﬁfteduiﬂ)ﬁﬂmthﬂ #83ity case: ) 10
CASE Sext a#t OF crea S|n o,plue ) (R Update
val ue3: =Hi gh- cof'& I%Gﬁ't' ?ﬂ'af"e“’\r/'aﬁggé' c"rlf"("lJ ffat’e vaI u&g’u& 2 _ |
C( 10000- ( Updat e- mhm?*(loo Frac)))/100))+333)/667; (T) (B) Update
-val ueb: =Low collfrwpam,_vﬂaﬂ = 0) THEN 1:igBbi@l e, (noFedturagieren, decreasing
red, no blue ) (R %zgte val ue3: =(<Upd4teet\eatlers = Luminosity )

8

#( (1000- (Uﬁdate valtfer? v.m)‘ﬁmbpi%?)&?Jeaﬂs%)noo- Cred)

Update_ valueA.sUpdate value3; {green}
Update_valueS:=Update_value3; {blue)
ERD .-

ELSE BEGIN ¢

1F Update_ value6>50 THEN Sextant:=(Update_valueb+1)/17
ELSE Sextant:=(Update_valueb)/17; {determine sextant from Hue:
. 0-16 0 50-66 3
$17-33 1 67-83 4
C34-49 2 84-99 5 )

: Frac:=(Update_valueb*6)-(Sextant*100); {(Frac = how far into sextant
St Hue is, *100. Eg, if it is
halfway in, Frac = 50. )

{The color (R,G,or B) at the lowest level is the product of Luminasity
45 and 1-Saturation. Normally these values go from 0-1, but here they
go 0-100. Hence the result is x 10000. But since the result
nocrmally goes 0-1 but in our case goes 0-15, it is really only x
10000715 = 666.67. We add 333 to effect rounding: )

Lou_color:=((Update_valueﬂ*(100-Update_value7))+333$/667;

{the color at the highest level is the same as Luminosity:}
Righ_color:=((15*%Update_value8)+50)/100; <(add 50 to round)

{ @and T, ncrmaily values between 0 and 1, are determined by the

folloulng formu(ae
Q=tuminosity*(1-(Saturation*frac))

55
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(‘G) Upda‘te val ued: =Hi ghcol or; (B) Update val ues5:=Low color; END; 2: BEGQ N
(: Full green, increasing blue, no red ) (R Updateval ue3: Low color; (Q
Updat e val ue4: =Hi gh col or; (B) Updat e EPAI38&%8B(1( Updat e

val ue5* ((10000- ( Updat e val ue7*(100-Frac)))/100))+333)/667; (T) END; 3:
BEG N ( Full blue, decreasing green,.no red ) (R) Update_val ue3: =Low col or;
(G Update valued: =((Updat e val ue8*((10000- ( Updat e

val ue7=Frac) )/ 100)) +333)/667; (o) (B) Update_ val ue5: =Hi gh col or; 25 .

END;, 4. BEG N ( Full bl ue, Immaaitﬁg:-{sed;.gnmgmam,) (R) Update

val ue3: =(( ¥pdat e v&F"d‘EB*’Lﬁ'&Q@Q ?ﬂme vitryey >{'100-4t'&) ) ) / 100) ) +333)/ 667,
(T @ Updat e val gea: elfow [of0) pdat e val ue5: =Hi gh col or; END; 5:

(

BEGQ Ful'l red, &I 0—¢ b hass (peedobetts R) Update

val ue3: =Hi gh col orqeg%gaﬁﬁ%gfzgt ?"%ta‘éﬁco 'c”('éso”(fa {

val ue5: =( (Rm;y)daté Theafieger Bt {o(s BOB PRt the Mlm?"#r‘at!‘)“) V“l‘@ﬁ)‘yﬁ‘%?,)/ 667; (0)
END; OTHERW SE; EMpsefeb®9E) END; (I F (Update value7 = 0)) 35 END;
PROCEDURE [err] Tcp: HSL"' < F&eﬂ e 'tfheﬂfl'ﬁLM/BEPUES from the R&) VAR Max.

Mn, offf : S| GNEEH B dt&? vl Lo et fomo @skte SnTR e B 818Y s AND: (1)
CUpdate val ue3>= Up!iaggmaméﬂ)wjﬂﬁw Max: =Updat e val ue3 (red) ELSE IF
(Updat e valgued>=Updakéin Vakdie Foeendberdakingl adaf nd/ Blutig4>=Updat e_val ue3) THEN

Max: =Updat e val uedf tedate ::Em ﬁ:ﬁ“ﬁtﬁ?ﬂ‘ﬂ°W¢EP&1‘6-'V&1’UESB*‘E&M‘&I’&"V&I‘Bl’e4) AND
(Updat e val ue5>=Ugnsahase poed THEN Max: =Updat e val ues:

(blue) I'F (Update %‘a pdat e .val AND (Updat e val ue3<=Updat e val ueS)
THEN M n=Updat e v Fﬁ te 5.::.;_3{:ﬁéam“EE§EUfF"(Lﬁjgate val ue4<=Updat e val ue5)

AND (Updat & val ue% ;ﬁ@a{'ﬁ?"aﬂ(&’,ﬁe} ';NAW ETQ ol EerHo ractj)ldoon‘ﬂgg

At eovar § 50

ELSE | F (Update va it e valu at eval ue
55 12 EP 0396 m gm-rﬁegwuutseeev.aqnm@ (bl ue) oi ff:=Max- "M
( Difference wll ¢ Q,pu.&e Qipdate_vatues+( (1000 AlR Y FAUAE riei {08:038VRY; +é) / 15;

Lum n05|t;% is e@@lt@ﬂ!%@"ﬁ!&giﬁest color.) ( (7 is added to round.)
)

| F (Max< THEN: secin ¢ Futt blue, inbresatvigllediidoQRees 3 t he di fference over the
L { t -({U 1 YA16P) 7: (T}
max Updat e val ue7 ¢3(@.¢e nmmﬁwﬁ Y887 (K 19BOR-CUpdfte [wilug? X108 cfdas 2p 1160 B IHES
{8) 0pdate valueS: 'High _cotor;
END;
S: BEGIN { Full red, decreasing blue, no green )
] 30 {R) Update_value3: =I|gh _color;
R {G) Update__ “valueds=tow color,
{8) Update_: “valueS: -((Update valuea'((ioooo-(Update value?‘Frnc))ItﬂO))+333)1667 Q)
END;
OTHERUISE
END; (CASE)
: . END; (IF (update_value? = 0))
35 END; '

(.'i-'tf" RANERRRAEEANRN AN EARAAEA A ARANANRCNARBARANARAARANN RS S tt,

PROCEDURE RGB_TO_HSL: (der{ves the HSL values from the RGB)
VAR Kax, Min, O{ff : SIGNED_16;

. BEGIN
N 1IF (Update_value3>=Update_value4) AND (Update value3>aUpdate_valueS)
THEN Max:=Update_ valuel {red)
ELSE IF (Update_ value6>=Update value5) AND (Update_valueé>=Update_value3)
THEN Max:=Update_valueé {(green)
ELSE IF (Update_valueS>-Update_value4) AND (Update_value5>zUpdate_valuel)
45 THEN Max:=Update_value5; {btue)

IF (Update_value3<=Update_valued) AND (Update_value3<=tpdate_valueS)
THEN Kin:=Update_value3 {red)

ELSE If (Update_valued<z=Update valueS) AND (Update_valuei<sUpdate valuel)
THEN Min: -Update valuek - T(green)

ELSE 1f (Update_valueS<zUpdate_value4) AND (Update_valueS<zUpdate_value3)

55
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é_SE Update val ue7:=0; 10 | F (Updat e val ue7<>0) THEN ( Don't
change Hue If saturation is 0 ) BEG N ' ( 3 is added
to round. |F Update val ue3=Max THEN EP0396956B1\hx RED ) Updat e

val ue6: =( (( (Updat e_val ue4- Updat e val ue5)*100)/Difff)+3)/6 ELSE | F Update
val ued=Max THEN ( Max GREEN ) Update val ue6: =((200+( ( Updat e val ue5- Updat e
val ue3) *100) / Di f f )yhe) kfh:ddpdate values; EL@ruhF Update val ue5=Max THEN ( Max
BLUE ) Update val %egsw—( 400+((Update val ue3_Updat e \\;glbge4)*100)/ Diff)+3)/6;

| F Update val ue6 dat, +1 'l‘UE'G oW at

val u26>99 FTHEN UPTTALS e;:\'/q:g‘tP %‘Uk‘%’gét egg“ Hoi =N s a [gg'éﬁEbﬂﬁE’
UPDATE ;: READOUT( Vat QeaxHag| THEN SI GNED 16 ;sawlagxieni iPﬂd\m Vdiehde; o\HARhe mbx ;

SI GNED’L 16; Tenp: Update weqtR?Ngw%:ff)'*(llaxlznlﬂapm f1Naxs2 “added PC!"NF’ -WORD, BE® N
CONVERT TO TEN( TEYfS4¢a! vaueP-gi t S); POint:=Where; FOR 1:=1 TO Digits DO
BEA N 30 SET VLTST(Point[err], SI GNED 16( UNSI GNED 8(Tenp[1])));

Poi nt : =Poi i KUPHESERR PedicTi ) THEY EN "'E "9PR€€EDL§PE’QPDATE°OO_ED BEG N
SET VLI ST(COLED R EaYidsiied THek: GREENUpdat e’ val ue4*3);
-(Mmlﬂtfemm

SET VLI ST( COLED-~ BLLdedazeaduuamaﬁsdi). vw
val ue3, 3, ADDR( COLEE-SR ate] jall)n¥:

val ue4, 3, ADDR&CO_E 9L s TiRRY f 'Vﬁ?lfé%‘{’é?‘ABDFé(’to_ED
BLUET)): UPDATE REAg) de& r;amaw ElvatdeakNdo) B HPEAT 26
READOUT( Updat e valigaipdeke @o_taowr tuwmmzwwtw dat e '
val ueB, 4, ADDR( COLE ‘1.me-)")“"° ﬁ"ﬂAiewaﬂumm‘@'v%?rtreﬁ‘"“z56* Updat e val ue3
(red) +16* Updateggpyal‘ued (green) *Update val ueS (bl ue)

New checks”-CHECKSUI\/EADDR( USER PALETTE), UEU SI ZE); SET

PALETTE( ADDR( USERBAIETTEYY ***ENt 50" B O T ONES***** I Pest ores ol d

col ors) BEG N |Jpstabeke iibbe Rexdauftviieloigrvs: 1stanen_18F WHA25 p8RA_BRo);

VAR | SIGNED_16;
Temp: STRING;
25 Point: POINT_MORD;
BEGIN
CONVERT_TO_TEN(Temp,Value 0igits);
Points=iihere;
FOR J:=1 TO Digits bo
BEGIN
) 30 SET_VLIST(Point”,SIGNED_T6CUNSIGHED_8(Temp(1])));
i : , Point:=POINT_WORD(INTEGER(POTINT)+2);
END;
END;

(tl‘*tﬁ'*t*‘tf.’**titt*i*tttttt*******tti*t.*ttti.Q***tﬁii**!*t.',

PROCEDURE UPDATE_COLED;
BEGIN '
SET_VLIST(COLED_RED,Update_value3*3);
SET_ VLIST(COLED GREEN,Update :_valued*3);
SET_! VLISt(COLED BLUE,Update value5*3);
UPDATE READOUT(Updnte vatue3,3,ADOR(COLED _REOT));
. UPDATE_READOUT(Update_vatueé,3,ADDR(COLED_GREENT));
Yoo UPDATE READOUT(Update value5,3,ADDR(COLED_BLUET));
UPDATE_READOUT(Update_ valueé 4 ,ADOR{COLED HUET)).
UPDATE READOUT(Update value7,4,ADOR{COLED_SATT));
UPDATE READOUT(Update valueB, & AODR(COLED _LUMT));
USER_PALETTE [Update value1l'=256*Update valuel (red)
s +16*Update_valuet (green)
+Update value5; (blue}
New checks :=CHECKSUM(ADDR(USER_PALETTE),NEY SlZE),
SET_PALETYE({ADDRCUSER PALETTE)),
END;

50 (*'t**ttt!tttttttttt*t.l.tt.t*t*t.wi0.tﬁttt.tttttii'*t*tttt*ttQt)

PROCEDURE OLD_ONES; {restores old colors)
BEGIN
Update_value3:=0ld_red;

13



Liodate vaI ue4: =0 d green; Update vaI ue5:=a d bI ue; Updat e-val ue6: =0;

(Initialize Hue to O in case Saturatlonls Og 5 RG TO HSL;

(Derive H S, L) UPDATE COLED, POKE KEYEB (push RED or
HUE ) END; 10 PROCEDURE LOAD MONG, BEGI N | F GET VLI ST( Updat e

pgm =BS COLED FLAG THEM SET VLI ST( Update pgm RETURN);

Di sabl e .t he pgm ygdatdSEREPALRILT SreeMONO PALETTE, - 15 New

checks: -CHECKSUMpﬂmR(IUSB?MEﬂHE) NEW S| ZE); SET PALETTE( ADDR( USER
PALETTE)); END, Yrgate pReepQRECINEBHZECHEOR 0 BEGaRe Sruartfonis 8T( Updat e

pgn) =BS COISED F%m Eﬁ: VLIRS 8ptrEt Y pgm , RETURN) ;

Di sabl e t he. pgm poke WS BHIE: =DEFAULTpoRALGDTE: whiew  »

checks? =CHECKSUMMEDR( USER PALETTE) , NEW SI ZE) ; 25 SET PALETTE( ADDR( USER

PALETTE)) END ‘.E.t":;E ttiEtt(i:*Oti ¢t§EILJRtt§Qt*tt tgltei;tgmit*ttt
DATA PO NT; BE&N'(Fetc BY “Updat e val ue3: =S| GNED 16( Bl NARY

\WORD( SHI FT(%SERRMH@umme val uel],-8)) *BI NARY WORD( OFOOH)): Updat e
val ue4: =Sl GNED 1656B) NARY WORD ( SHI FT(USER PALETTE[ Updat e val uel ], - 4))

* Bl NARY WORD( OF T t ¢.chsM Eﬂ”&%‘if@m NARY, VWORD( USE

PALETTE[ Update Ve "o"ff el LI RY

VORD( OFOCHhs O (ot STRUsbREser_SaME> kel sehor s for UNDO) O d
green: Update vasalenkteﬂtd\obtmez:hmmaewal ues;. 45 Updat e val ue6: =0;
Initialize Hue t&09 in case Saturation is 0) RG@ TO HSL; (Derive
HSL) Pointer:= LNE.&S(D@JA*PO.MLADQ%QJ.ED;PWW)M.(.and col or

edi tor) DATA PO NT( ADDR( Update pgm)); (dot gen pgm ) 50 SET

VLI ST( COLE® PA?Mhmauoeo\ba#medm)., (Set .patch col or ) UPDATE
READOUT( Updat e vi%ﬁ“!!él \PDR( COLED NUI\/BER ‘Bg'#?’gATE COLED;

(s up initial

Enagll"g the pgm asg M_erdﬁp ﬁﬁé '396 956 B? %E[ﬁ%{é%:dm EDI TCR
( This procedureﬂmgheeihl:akmsaucﬁbmcﬁltesmm&frmmm sizE); : :
starts the%r oceifé.%ﬂ'ééprwsﬂnéﬂ%éﬁéu ed col or:

(******tﬁ*ttttt.tt****'tﬁ**t**********t***t*t*t.i*tﬂ****tttiiiii)

_ PROCEDURE COLED_SETUP;
#
VAR Pointer,Temp: . DATA_POINT;

BEGIN
{Fetch R,G,8)

Update_value3:=S1GNED_16(BINARY_WORD(SHIFT(USER PALETTE[Update valuel] ,-8))
“SINARY UORD(OFOOH)),

Update valued:=SIGNED 16(BINARY _WORD(SHIFT(USER_PALETTE [Update_valuel],-4))
*BINARY_UORD(OFOOH));

Update_value$:=81GNEO_16(8!NARY WORD(USER_PALETTE (Update_valuel]l)

40 *BINARY_WORD(OFOOH));

g,{ Old_red:=Update_vatue3; (save old colors for UNDO)
old_ green°=Update vatueé;
old | | blue:=Update_ valueS-

45 Update_valueé:=0; J(Initialize Hue to 0 in case Saturation is 0)
RGB_TO_HSL; {Derive H,S,L)

Pointer:=ROUTINE_BS(DATA_POINT(ADDR({COLED_PROGRAM)), {load color editor)
DATA_POINT(ADDR(Update_pgm)})); {dot gen pgm )

50 SET_VLIST(COLEO_PATCH,Update_valuel); (Set patch color )}
UPDATE_READOUT(Update_valuel,3,ADDR(COLED_NUMBER));

UPDATE_COLED; { set up initial vatues )}
SET_VLIST(Update_pgm,BS_COLED_ FLAG); { Enable the pgm

55 ERD;

14



}/AIQ FI ad: BYTE; BEG N 10 - Fl ag: =Dl SABLE_ NENU

( Disable nmenu during ) ( processing ) COLEDSETUP;
( Bultd the 8.S. progm) POKE KEY( SOFEP{E3$6 95681 (
Enabl e HUE adj ust ) 15 : ENABLE MENU( Fl ag) ;

R bl .. BEG N Updat
e o OOt OB T st v A E B AT %?RQBE%Eﬁ Updgtg ©

val uel: =1; COLOR, D;Q? ot Ep1 FoRCEDURE ADJ COLOR2; BEG N Update val uel :

COLOREDI TOR, END; DORE ADJ COLOR3; BEG.N Update val uel : =3: CO_OR ,

EDI TOR, END; 40 PmeEauRaumaJ:soaJMv:aBn dIsepafaeenuy dituel : =4; COLOR EDI TOR;

END;, PROCEDURE AD$tarte (RS prprass \efUptiatng thel spdpeted coken. ORE EDI TOR  END,

PROCEBURE ADJ %%“ BEG N ﬁggate val uel: 6; COLOR EDI TOR; 55 END;
15

PROCEDURE ADJ D 396 956 Bl BEGA N Updat e val uel: =7: COLOR
EDI TOR; EI\1I‘I,I); BEGIN

Flag:=BISABLE_NEXU; € Disable menu during )

© £ processing b}

COLED_SETUP; : { 8uild the 8.5. progm.)
POKE_KEY(SOFTKEY+1); { Enable HUE adjust )

b ENABLE_MENU(CFLag); ‘ < Re-enabte menus )

END;

(ti**i*ﬁ**’**ttt*'*tl‘tt*til‘****t*tt*ttI‘*ttt*t*t*t*t**tttt't*****)

20 PROCEDURE ADJ_COLORO;
BEGIN .
: update_valuel:=0;
W COLOR_EDITOR;
END;

25 PROCEDURE ADJ_COLORY;
BEGIN
Update_valuel:=1;
COLOR_EDITOR;
END;

48 ' PROCEDURE ADJ_COLORZ;
BEGIN
Update_valuel:=2;
COLOR_EDITOR;

END;
85 : ’ ,
PROCEDURE ADJ_COLOR3; ¢
BEGIN
Update_vatuel:=3;
COLOR EDITOR' .
END; '
40
F PROCEOURE ADJ_COLOR4;
S BEGIN
Update_valuet:=4;
COLOR_EDITOR;
END;
45
PROCEDURE ADJ_COLORS;
BEGIN
Update_valuel:=5;
COLOR_EDITOR;
50 END;
PROCEDURE ADJ_COLORG;
BEGIN
Update_valuel:=6;
COLOR_EDITOR;
55 END;

PROCEDURE ADJ_COLORY;

15



51i PR@EDURE ADJ COLORS; BEG N Update val uel: =8; COLOR EDI TOR; END; 10

PROCEDURE ADJ COLOR9; BEG N Update val uel: =9; COLOR EDI TOR, END;, PROCEDURE

ADJ COLOR10; BEG N Update val uel: =10; EP@s8ResEMTOR, 20 END; PROCEDURE
ADJCOLOR11; BEGQ N Update val uel:=11; COLOR EDI TOR 25 END; PROCEDURE RED
ADJUST; 30 BEG N Updat e val ue2: Update val ue3;- (. save
old . BEGIN S ph,pode OF ( Adj ust
vari able . R; 3 g Updat e val ue3: =Knob- vari abl e;
KNOB UPDATE: BEGNN IF’(Intr count <0) THEN Updat e val ue3: =Updat e val ue3-1,;
40 5 | E (Intr coun>0) THEN Update val ue3: =Updat e val ue3+1,; END
OTHERW:SE; END; fF WS-F9%%%5dat e val ue3<0 THEN Update val ue3: =0; |F
Updat‘e/val ue3>18 B Updeicsyal ue3: =15; Intr count: =0; 50 | F
Updat e val ue3<>Upchabe Evplose2 THEN C act on change ) BEG N RGB TO
HSL; % €Neri ve HSL val ues from R& val ues ) UPdATE COLED,
( Update cofor ed| re 9- ) END; 55 Knob
vari abl e: =SI GNE ﬁ'fﬁﬁdgq‘ g@gﬁ del); ( Put Update val'ue3 in ) (
variable for cn. ypdate valuet29P 396 956 Bl ( |ine use. ) END;
COLOR_EDITOR; :
s END;
PROCEDURE ADJ_COLOR10;
BEGIN
Update_valuel:=10;
COLOR_EDITOR;
20 END;

i PROCEDURE ADJ COLOR11°
L BEGIN
Update_valuei:=11;
COLOR_EDITOR;
2% END;

(t**ﬁtt*tttttitt T L T P e 2L T T ) tt**)

PROCEDURE RED_ADJUST;

b2 30 BEGIN _ _
: Update_value2:=Update_value3; ¢ save old )
CASE Knob_mode OF { Adjust variable )
KNOB_SET: :
35 Update value3:=Knob _variable; J
KNOB_UPDATE:
BEGIN
IF (lntr_count<0) THEN
Update_value3:=Update_ value3-1-
. 40 1F (Intr_count>0) THEN
gﬁﬂ~ Update value3:=Update_ value3+1-
had END;
OTHERWISE;
END; (CASE)
45

If Update_value3<0 THEN Update_value3:=0;
IF Update_value3>15 THEN Update_ value3--15

Intr_count:=0;

% IF Update_value3<>Update_value2 THEN { act on change )}
BEGIN
RGB_TO_HSL; { Derive HSL values from RGB values )
UPDATE_COLED; { Update color editor screen )
END;
55 : : )
Knob_variable:=SIGNED_16(Update_valuel); { Put Update_value3 in )
{ variable for cmd. )
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Fi?dCEDURE GREEN ADJUST; BEG N Update val ue2: =Updat e val ue4;

( save old ) CASE Knob node O (
Adj ust vari abl e ) KNOB SET: Upd&P&39&¥EBA4: =Knob vari abl e; KNOB
UPDATE: BEGQ N 15 I|F (Intr count<O THEN Update val ue4: =Updat e

val ue4-1; IF (I ntr count>0) THEN Updat e_val ue4: - Updat(ehx | de4+1; END; 20
OTHERW SE; " END; §€ASE) | F Update val ue4<0 THEN Update value4: =0; |F Update
val ue4>15 .THEN Update val ue4: =15; 25 Intr_count:=0; |IF Update

val ue4<>Updat e véﬂ'ﬂé‘Z”‘TﬂEﬁl"““"*'**‘("%f*'dh"éh‘a'ﬁg'é'*I**BEGr R TOIHSL;

( Derive NSL val es UPJATE COLED (
Update -col or edlgk%&@ggg@é&?dﬂlsv ) END Knob_vari abl e: =SI GNED_16( Updat e
val ue\d’j ( #s#gtnUpdate vatued in ) ( variable for cnd. ) ( line use.
) 35 END, PROCERisRE, VBl W2 : AlpaS] yals ;-BEG N Updat e {vsavei@Xd=Updat e val ue5;
( save old CASE Km)b I8 Ofnob node OF ~ € Adjust variable }

Adj ust var abl e "), SET:. 45 Updat e val ueS: =Knob
vari abl e; KNOB UPDATE l\lvhﬁ,eﬁuﬂ,gb ¢aime?) THEN Update val ue5: =Update
valueS-1; IF (Intr count>0) "THEN Update val ues: =Updat e val ue5+1; ENGO

OTHERW SE; 55 KNoB UENDi‘(CASE) IF Updat e val ue5<0 THEN Updat e
val ue5: =O 417 EP O 3}@ 56 Bl | E te val ue5>15 THEN Updat eval ue5: =15;
Intrcount:=0; 5 € Tt ézé,t >Hhdate. val ue2 THEN ( act
on change ) BEG N RGB TQ r_count>0) THEK Derive HSL val ues from R val ues
) Update valueé:=Update_valueé+1;
END; .
2 OTHERWISE;
k} END; {CASE)
et If Update_value4<Q THER Update_valuek:=0;
IF Update valueé>15 THEN Update value4°=15'
2
Intr_count:=0;
IF Update_value4é<>Update_value2 THEN < act on change )
BEGIN
RGB_TO_MHSti; € Derive HSL values from RGB values )
- S0 UPDATE_COLED; { Update color editor screen )
. END; _ .
Knob_variable:=SIGNED_16(Update_values); { Put Update_value4 in )
. . { variable:for cmd. }
s ¢ line use. }
END; ‘ :
(*ﬁ't*"**t**Q**tt**ttttit*"l’tt'*i‘ﬁt*tt*t'*ttt*t.*‘-Qtt*ttttttI‘tt)
PROCEDURE BLUE_ADJUST;
40
o BEGIN , : .
' 1 Update_value2:=Update_valueS; { save old ' )
CASE Knob_mode OF * { Adjust variable )
KNOB_SET : |
45 Update_valueS:=Knob_variable;
KNOB_UPDATE:
BEGIN
1f (Intr_count<Q) THEN
50 Update_value5:=Update_valueS~1;
IF {Intr_count>0) THEN
Update_valueS:=Update_value5+1;
END;
OTHERWISE;
5 END; (CASE)

IF Update_valueS<0 THEN Update_vatue5:=0;

17



_JJPDATE COLED; ( Update col or editor screen ) END; 10 _
Knob vari abl e: =SI GNED 16( Updat e val ue52 Put- Update valueS in ) (
vari able for cnd. ) ( line use. °39°95°B) END; 15 PROCEDURE HUE
ADJUST; BEG N,IF (Update val ue7=0) THEN 20 BEA N PRI NT

STRING Private |i nguage] nt digits: =0 (di sable
SHOW ENTRY) END E@Eﬁpé@—ﬁf%g % fieth Jpgffgda‘{le \Va Sede2 =Updat e val ue6;

( save old tntr_codntedE Knob node OF - (
Adj ust vari abl e Y KNOB SET: Updat e _val ue6: =Knob vari abl e; KNOB UPDATE:
BEG N IF (fntr coutt tepMptvebrndat e\l yr2G THEND ot e (\agk (RoEchEnge (Intr

count O THEN 35  oe&! . ugq (W&6+1; END;
OTHERAI SE; END, ( CABRKI@thoLin; E?ﬁ&ewgﬁs,ﬁmﬂﬁ@j @{J% e val ue6<0
THEN Updat e val ueé6: sﬁtﬂO+’Update val ue6; IF Update val ue6>99 THEN Updat e

val ue6: =100- Updat e val ue6; Intr count: | F Updat e
val ue<>UpHat e valXeb_varjakie:=SIGNED_ ‘6"’!!’6?“9#‘8??3nge )( vanaﬂ Fﬁ%’ W
date col or

( Derive RGB values fromHSL values ) UPDATE COLED;¢ j
editor screen ewp; ) END, Knob vari abl e: =SI GNED 16( Update val ueb) ; (
Put Update val ue6 in Lpé vari able for cnd. ( I'ine use.

END END 55 ( * WEEREL L R G WA 3 WA S K sab o ot K it R A o #*m*#*)****'*Ep*U?gG 956 Bl

PROCEDURE SAT ARJA{Sdure at e val ue2: =Updat e val ue7;
( save old bcedun QKJUQP. CASE Knob_node OF
( Adj ust vari ableestn ) KNOB SET: Update_val ue7: =Knob_vari abl e; KNOB
UPDATE: 1F (Update_value7=0) THEN
2 BEGIN
PRINT_STRING(Private_line, HUE_NSG(Language]”);
Curcent_digits:=0; {disable SHOW_ENTRY)

&,, END

.. ELSE BEGIN
25 Update_value2:=Update_valueé; . ( save old b
CASE Knob_mode OF ¢ Adjust variable 3}

KNOB_SET:
Update_valueé:=Knob_variable;

i 30 KNOB_UPDATE:
BEGIN
*1F (Intr_count<0) THEN
Update valueé:zUpdate_valueb-1;
1F (Intr count>0) THEN .
35 Update_valueb:=zUpdate_valueb+i; ]
END; : !

OTHERMISE;
END; (CASE)

40 {HUE wraps around:)
i 1F Update_value6<0 THEN Update_valueb: =100+Update valueé;
Sout 1¥ Update_value6>99 THEN Update valueb--100-Update valueb;

lntr_count.=0,

ad [F Update_valueb<>Update_valueZ THEN { act on change )
BEGIN
HSL_TO_RGB; { Derive RGB values from HSL values )}
UPDATE_COLED; ( Update color editor screen }
END;
50
Knob_variable:=SIGNED_16(Update_valueb); { Put Update_valueb in )}
{ variable for cmd. )
{ line use. 3
END;
END;

85
{*!t*itt*‘tttt**Qttt*ti'*i**i*tt**t***t**t*ﬁit*tl‘!*ﬁttti*tlttttn)
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1&) ' ' BEG N IF (Intr count<0) THEN Update value7: =Updat e
value7-1; IF (Intr count>0) THEN Update val ue7: Update val ue7+1; END; 15 .
OTHERW SE; END; (CASE) |F Update vat uchR3%®saB1pdate val ue7: =0; | F Update
val ue7>100 THEN Update val ue7: =100; 20 Intr count:-0; |F Update

val ue7<>Update Vedod€otird FIAN aodust; ( act on change ) BEG N 25 HSL
TO RGS: - ( Derive RGB.val ues from HSL val ues ) UPDATE COLED,

( Update ceol or eEﬁGt'lbratg reen “% END; Knob_vari %QI e: =St GNED ,
%8( Updat e vaI ue7); ¥ ChSE Kmbbl;j%g ‘:@b‘ifaf%- Yiue7 in ) ( \za}d’éalg‘h?mlfﬁgdus)e )
) EN PROCEDURE LUMkabR) 88T 35 BEG N Updat e val ue2: =Updat e val ues;
('-save”ol d Upda A uiFknoinderiayle;

Adj ust vari abl e KHOB lﬁbﬂ?l‘eSET Updat e val ue8: =Knob vari abl e; KNO8
UPDATE: BEG@ N I F (Intr <0) THEN 45 Updat e

val ue8: =Updat e val ue8- 1(5 kﬁ\tﬂd}hﬁtdﬂQLﬂ]\tPO) THEN Updat e val ue8: Update

val ue8+1; END;, OTHERW SE; Upate_value?:=Updét[yal¢€ABE) | F Update vat ue8<O THEN
Updat e val ue8:=0; IF Uptfaée'%m ;G@”-"THEN U ?te val ue8: =100; Intr
count:=0; |F Update vaLé@ edatpyatye?satiedars_vay ( act on change ) 19

EP 0396956 81 BEG N HSL TO RGB; ( Derive RGS val ues from HSL
val ues ) UPDATE COLEDruerwise; ( Update col or editor screen ) 5

END; Knob_vari abl e: =SNGNEEASES( Updat e val ue8): ( Put Update value8 in )

variable for cnd. IF u)pdite va’lﬁeﬂ%erueu Update_value7: lO'END
IF Update value7>100 THEN Update value7:=100-

20
Intr_count:=0;
s ' IF Update_value7<>Update_value2 THEN { act on change }
BEGIN .
25 HSL_TO_RGS; - < Derive RGB values from HSL values }
UPDATE_ _COLED; € Update color editor screen >
END;
Knob_variable:=SIGNED_16(Update_value?); { Put Update_value? in )
€ variable for cmd. )
s 30 { line use. . )
END; - .
(**tt*t**t**tt****f*;**ttt***ttttttt*t*t*t.i*ttittt*ttt**tt*ttt**)
N PROCEDURE LUM_ADJUST; | ‘
BEGIN .
Update_value2:=Update_value8; ¢ save old )
CASE Knob )_mode OF . { Adjust variable )
© KNOB_SET:
. Update_valueB:=Knob_variable;
et
KNOB_UPDATE:
BEGIN
IF (Intr_count<0) THEN
&5 Update _value8:=Update_value8-1;
If (Intr_count>0) THEN
Update value8:=Update_value8+1;
END;
OTHERWISE;
&0 END; (CASE)
If Update_value8<0 THEN Update_value8:=0;
IF Update_value8>100 THEN Update_value8:=100;
lntr_count:=0;
56 -

If Update_valueB8<>Update_value2 THEN { act on change )}
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ﬁo PROCEDURE PEN COLOR, (PC Pen, Red, Geen,Blue 15  ( This routine

| mpl enents the HPG. PC conmmand. Al the parns ) ( are optional and
default to 1, existing, existingexistingpogseeseB1

) ( PC -1 causes the USER PALETTE to get |oaded into the task's ) (

Col or map pal ette ( The actual color map hardware Is only output to if the

t ask - ( sendl ng PC has a keyboard or control l'ink. VAR'
Lred, LgreeanI ue, GNED16 GN E}[ wid mm Sr ﬁg) BEG N
Lpen : =DEFAULT _ EQPARM ,tel oﬂaear-scr & e (restore user's

pal ette) Csl or mapﬂw.- USER PALETTE ELSE BEG N 30 Lred :=SI GNED 16( Bl NARY

‘SHl FT( Col or 0.esR0eb 22 1?, Qt,,qa),a .Lgree {olEues in 3
16( BIMYARY_ VORD( S,Hml§ ahiet TRp tpg’n ' BITS mwf’ﬁ'wmeﬁ, '§|>G\1ED
16( Bl NARY V\D?Dé*( Ior map[ Lpen3) *BI TS Ot 03) | F ¢ line use. .

(TERM NATOR(TaSK*'point[err]Input term <> True) THEN 35
BEG N Lr ed™: —DEF'AUI:T“VGQB(*H%H‘SH*FF("GE‘F*PARN*W“ﬂ‘)‘)""‘!*l!‘)( TERM NATOR( Task

poi nt . I nput F@%;&(@L THEN BEG N Lgreen : =DEFAULT
VVORD( Lgr een. SH D -4)); |I'F (TERNI NATOR(Task point[err].Input
term <>True) THENGE&#{!I«@NGBMMULT WORD( Lbl ue. SHI FT( GET PARH WORD, -4)); 40

END, (IF) END: ({iEd réorbidf inpBnbdenand ity 256" Lonash 1 Gl B b ue; END, (I F
Lpen = -1) 45 ( are optiom(tl dndidefmile o i, ehixsira, dxdsthamexdsUng.contr ol |ink then)

SET PALETTE( ADIDR( ieyﬁ?)ﬁré Gfs“‘ Sapd D‘gvg'f' ‘léc;;"r“g GSR.4MOP J T ol d har dwar e)

) (al so do \Ahemeaéwr or- con roI estab I shed) (|nd reset
hardware to USER if task w board IS z) (Lpﬂfact modi fy USER

PALETTE al 0 i f§ ﬁmﬁ;“gt °gi°rﬁ 2 :f-ﬂ"::'ci:t"&’fi EQF* cHECK; END; END;
55 The graphi cs ware 1nt HP 70004A di spI ay conprises a 12.5 Mz

Mot d{ ol a 68000 VMR Enedpmoreadsbye. '\BH'P cH¥B)&% es al | 110, graphics scaling, and
stroke gener at igggjyf uncti ons, and a 50 MHz TM534010 G aphics System
Pr ocessor (GSP)umast]_phmtjbes the raster conversion of vector information

into col or&d dot"§°'(:g tt‘ﬁﬁﬁ %EPGQ, AW u %ﬁ@ Bl screen. The two processors
e t

run asynchronously, ‘cofistant | y* parsi.ng the vector |ist and
witing dots into &F @-PME ‘ﬁﬁ ggp gpenifyPIAPEPX act s produced by view ng
data on the screen WhIPT-&*f At 'S updating it, two separate bit maps are
used, one of whi chelwss samewed vvh| le the other is drawn. They are swapped

€ach tine Lred :=SIGNED_16(BINARY HORD(SHIFT(Color _wapitpen], -8))*8!75 _0103);
Lgreen--S!GKED 16(81HARV "WORD(SHIFT(Color _mapllpen] ,~4))*B1¥S_ “0to3);
Ltblue :=SI1GNED 16(BINARY HORD(Color napttpen])*ﬂ!ts 0to3);

IF (TERMINATOR(Yask_point*.Input_term) <> Tiue) THEN
35 BEGIN
tred :=DEFAULT_WORD(Lred, SHIFT(GET_PARMN_WORD,-4));
IF (TERNINATOR(Task point‘.tnput term) <>True) THEN
BEGIN
Lgreen :=DEFAULT UORD(Lgreen,SHlFT(GET PARM_MORD,-4));
If (TERMINATOR(Task _point*.Input_term) True) THEN
Lblue :=DEFAULT ﬂORD(Lblue.S“lFT(GET PARH_WORD ,~4));
o “0 END; (IF)
1hsf END; (I1F)

Cotor_mapllpen) := 256*Lred+16*Lgreentiblue;
END; (IF Lpen = -1}

45 (1f this task has a keyboard or control {ink then)
SET_PALETTE(ADDR(Color_map}); (send new values to GSP (NOP if old hardware) )}
(alSo do whenever keyboard or control link established)
Cand reset hardware to USER if task w/ keyboard is purged}
Cin fact modify USER_PALETTE also if control link b)

EOL_CHECK;
END;

END;

55
The graphics hardware in the HP 70004A display comprises a 12.5 MHz Motorola 68000 microprocessor

which handles all /O, graphics scaling, and stroke generation functions, and a 50 MHz TMS34010 Graphics
System Processor (GSP) which handles the raster conversion of vector information into colored dots on the
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i
5 “t he GSP finishes one conplete scan of the vector Ilst The resol ution
is 1024 X 400 dots. This Is unique in that graphics systens have aspect

ratios near 4 x 3; here we have an asEP®t396966iB1 near 8 x 3. Therefore, thi s v

system has effectively double the typical horizontal resolution. This
all ows dot poghbioning to twice as fine a degree as is typical, which

al | ows the’di spl g waf préchstid nSisyRemholY, Bttt &EsHighaar@} pdréi®y Vot A al wilt §ots
With no | 0ss Gito theBitthapl ToQNeid &7 \GRVREs predlics@ By JidWingB1a 1oR the BRbchIwtilekHe/GSFis upd

nm di spl ay ar ewo sep@stbbifthapebre ised BhE SivhicRis Vivwed Whild ha othedlis dbawn. 2Rey BT sWaripBd edh tlme
appr oxi mat &l y thedsPeinakes/hadomplste dtan@f thé vecloslistiesi r abl e for pixels to be
square,” as thi s Theeasblgties is(1024 X400 dobthdhis isamkuecia that graphiss dystemshaveaspecorgtiainbard x 3;
t he ng ht nes heriwe\havetan esplect zatid nbep Bix SoThereford, thiscsystenThas efféctively, double theckppical lorizontal
stretched t o sesolutiqu. Thisxlidws detipohitionifg tg twi® as fita/adebee\as infypiceh whighsallowsite displag efdwice
over| ap and t [tamasyrpoipisdatajonthe heriaental pxiaydth nedges opresqhitions Howaveregivemihe appropimately 147
accor dance " 10 me displganes, ensh pise! jsiepreptipind L ampidex-26/nm Hate grapproximaiely twige ea high -
The 15 s econdIs t”idﬁé‘ '%4?&?”? f?ép"Fesz‘ébq squgi, awh's p'PYI s qr sipqothrygrtical angltions, Apd pquslizes
are noved one 'Tt“eﬁ?) ; 'E‘ﬂ‘é WP“EWH'@F fredetogad to pRw pixesvidg- Flgrf -

of the line. FeR "eﬂf%. ?ﬁgdﬂf dot st ete
bel of or p ng. lgbl %@% Q'ﬁe
appoar s be zm iy %‘ 3% %si@,, il o ol

CURXY, DADDR g
NEUXYSADDR men?s":‘tninnsg 3:f ot:& Mﬂ:ﬁg&gﬂ%& glcu;?te Jtﬂg?frﬁngsappeargy Iff)lgw The IangtEBy i§ Texas Instru
; [0.01 subxy ' SADDR=[ b, a] end-start jrz -

hori z 20 ; It DeltaY == 0, Horizontal irn vert

I F DettaX == 0, Vertical subb [ NC1, | NC1 : :fast way to set
all Qits =to carry fromabove. INCL now: =[-1,-1] f b<O or [0,02 if b
>=0 WII| be used Later. novk 1. COUNT ;assune a<O and b<Q
fix later if not subxy SADDR, DYDX : [-b,-al jrnc l'i nel
:branch if 2 pb<O novy SADDR, DYDX ;-b>=0, OYDX=[b,-al 15 .
not INCL: [-1,-1] srl 15. KNC1 o [+1,-1] linel:

: DYOX NSWis now positive, INCL HSU set jrnv line2

:branch If -a<0 novx SADDR, DYDX :-a>=0, DYDX= [b, a]. movx
CQJNT I NC1 [+1, +1] 20 i ne2:

I“NCL & DYD¥ now set, DYDX NSW & LSW pos ctr I NC2
[ 0. 01] nove DYDX SADDR : , [b',a] (b & a'" are absolute
val ues) srl 16, SADOR . [O b'] cnpxy SADDR, DYDX

; conpare a and b jrv Li ne3 ' . branch if a' < b'- 25
noy X | NgsL. | NC2 b' >= a', I NCZ=[ 0, INC1( X) ] '

o 40
4

55
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{ridc  “Line4 : b >= a', no swap required |ine3:

a < b, swap a' and b' novx DYDX, SADOR; (O,b'"] b''=a" rl 16, DYDX
[b"" "],a"xb b''>=a"" novy EPMVI396 95662 , :

INCZ[INCIC(Y) B] 30 ‘line4: o _ a and b
now both posifive and b >= a add =  SADDR, SADDR ;2 * b nmovx
OYDX, COUNT . ; a sub COUNTSADDR ; d=2 * b- a addk
1, COUNT w lige: & F 1 MHTM SP, SADDR, DADDR, COUNT, PATTRN ; save
evrything LI NE“ Bdmove CURKY,DADDR ; starting poidt @ thsene MVFM
SP. SADDR, QADDR, COUNReRATTRENXY. SA®R Al | ever Y‘E’Fnﬂrig"ADESI line 11 0] .DADCR

: move yertices ri ght°ﬁ§’ IIJEESADDQ ; SADDR = {b,a] = end-start draw. Li ne
agai &t o i npl enent ijeal hor@dpne } If Delta¥y == 0, llorizonthOT STRETCHI NG
hor iz: jrn gpoxiet | r mert do fill su gﬁl“xm ;
make DeltaX positives® DYBETIC b o] noi st “ohitseio
SADDR, DADBR ; change start to- y¢;L1 Xﬂ])if] 6<0C or mlm fufld,_o/ert jrnc
do fill neg SADDR ueed taf¥r-posi t| ve, ubxy
SADDR, DADDR movk %%xst art to ;5&"“‘ T‘? R Br 1'% v 1ot
SACDR, DYDX addi 01 add 1L Lanaa{rh-aio mension so |ine covers
all dots :and is a Yy t hisaog,0mkd 1 nores t-la-% woxabger s thick fill XY
© thus mp’Fenenu ng @OT ST:QTC{HI NG 55 22 m 0 396956 Bl jruc done
gpi xel : nmovi k1, OAFF INCE®! L otoli ey 3s Q0% pbdRAiYe, 100VGRY RADDR
; draw dot 5 jenv  tideRAV 1INC2, DbéabFR tf -a<0 ; draw again to
i npt ement DOT STRET@HMNG G&MR.OYRETS END PRE=RAYTINE 10 C aims 15 1.

A method fgr gdiysti?ya P MYy of cof S PeBRGbakag ovbi Rsiale Rbwipad ity of
i rrages di spl ayecf on arScrerge of a col or dl[us,pi ay system conprising the

steps of providing amowser OVX,$ADBR SOf t key- 1T &yl tie 2bEPIYER WEHES? whi ch
enab es the user to gg)ystﬂﬁé of SiX aI tLsnd0f @ color, the
ue,

attributes conprisingvredy green vabwach bl me<wal ue, hue saturati on,
and | umi nosity; wherssivn t HECIAINCRi but es reé' valale N ‘ée‘ﬂc\ﬂé?’ e, and bl ue
val ue bel ong tgﬂesne byt oultingfist em 20 arioL,t‘r;Ea LB ®s hue,

saturation, Um RRs| Uyydicseng to ano§ he;b:qolb@ws- syst em .displ ayl ng a
user adjustment of ofte of 18a¥ek col our att MbUu'ds  Hd =’ cot're'sp¥ndi=m]’ change

i - L INC1,INC2 H lNCZ-IIﬂCi(?) 3]
I-n the at 80 ltine4: Y ! ;: a2 and b now both positive and b >= a
* add  SADDR,SADOR i2%b -
movx - DYDX,COUNT : a S
sub COUNT ,SADDR :d=s2* b -a
addk 1,COUNT sa+ - .
MMTN SP,SADDR,DADDR,COUNT, PA IRN ; save evrything
35 LINE 0 drau Line

HNFN SP,SADDR,DADDR, COUNT , PATTRN
ADDI 1,01 ,DADDR

LINE 0

Jrue done

recaltl everything

move vertices right one
draw line again to implement
DOY STRETYCHING.

horiz:
40 jirn sgixel
. jrav do_tiltt .
Nt subxy  SADDR,DYDX : make DeltaX positive : DYDX = 0-(b,3)
move DYDX,SADDR
subxy  SADDR,DADOR ; change start to (yl,x1)
jruc do_fill
vert:
A jrne  do_fill _
™ neg SADDR ; make DeltaY positive
subxy  SADDR,DADOR ; change start to (y1,x1)
do_fitll:
move SADDR ,DYDX .
addi 020001H,DYDX ; add 1 to each dimension so line covers all dots
50

; and is a dot thick; add 1 more to x so 2 dots thick
fitl XY :

« thus implementing DOT STRETCHING

55
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t%ribut es’ of the other colour system thereby enabling the user to sel ect
any desired color. 25 2. The nmethod according to claim1, further o
conprising the step of providing a coFRP3%@ERBY resident in the display and . -
a superinposed wi ndow on the screen, and wherein the w ndow di spl ays red
val ue, green value, and blue value asat |eastone of a) numeric readouts and
b) bars in a bar I’aphlf‘Gl’ nmadamdi ch change in height, as the user changes the
red, green, anch’f <dé val. UBS o0 iuc> The rret pordl ng to claim2
wherein the wi ndow fUbkAVE! flies [Hagbks readouf s,,ﬁoaot saturation, and

| um nosi tys which changey asinch@aspeer adj us} Sraahgaes tot:hetreoby qnncmadlcngca

si multaneous dideptay of all six attributes to enable the user to view how
the cefor is bei ng mﬁﬁr(,st ed by any changes being made to one of the six
attributes. 4. Thgp ki Qivetedueind Ng to clai-rm 1, 2, or 3 wherein the softkey
menu for color adjustnment further enables the user to save colors for
storing a ®olor map in a resident color map register, further conprising
the step of pronpting the user to enter a register nunber after the user:
depresses the ave colors softkey and thereafter pronpting the user to
depress an en?er softkey 5. The nethod according to claiml, 2,3, or4

Wﬂer ein the seftkg Yejliiig o fRlraity o?&*drh%%ﬂkd w; stﬁsu.tfo@ﬂtate%%.stttﬁd P Edordoor
el ect m)nochrong o(p ispl g@bg\gcd?n Qhe SRR t h shades of green. 6.

m?t hod according to gdy ﬁinﬁrh dser with a%ofg Wemﬁfoﬂ’ﬂﬁﬁf @juBtrietOwiiichiehdbRl tlﬁﬂﬁﬁdtofaeixst each

col or adj ust nent oflsid bitkbaies aramlabthe&trtb dbpiisinlg PedS/AILE GloeRvaije lieahiug; AleDsatursTioRU

for providing a ﬁﬁi&dmmymaulnmahtuuu&grenhmmnvme ael bite val@ beloyf to Grie chl@mSyistem

t hree col o nMapSand@iattfbites hie, sablstion ahylumidosity belong tcdnottiernglodr systedo| or maps

optim zed for 45 displaying auseradjustviers ofohe of sgideolaveattribytesras 8 pertesponding\change ih thyret-

col G\L.\rrap for a uibwes oiibe tthevgoleunsysteah; goggl es of ten found in optics

| aboratories. 7. ThéhMHmllmMﬂimlemnﬂeaM%‘Of 2 3, 4, 5, or 6 wher ei n

t he softkey nenu for col or adj u urt e the us sel egit
i ei resl h the
edit col or® rrénu ﬁ% '8 %“g eegad ew' ‘e; 62 green
ne

enter 50 ue value as atleasto sand)
OI’ e

the screen after t,%§§ur Q{aﬁ e§§~.

color in which t Iec e nethod accordlng to any

precedi ng C| agm fﬂérrrtehﬂa adoﬁteihgmd uaﬁw mremﬁht\ﬁﬁmtfurmar didplals réddeutslfoshle Agturation, and

#herein the scr erminokit Whidly éhafyefak the aber byjustf vaitks) thewby, proviting a sisiultameds displayF alicsixa
plurality of I nsattritumestd enati the @san toiview hbubthe color istising impadtedly abysbariges being cladedb orget
| east two of t heofffHewsixattibutes.of | nstrunments are di splayed in respective

wi ndows si mul t aneously, the nethod co r|S|n the ste s of rowd i n

i nst runment gsked t Greimethed ageerding ‘gé'q)'ﬂ'\e%&é’ Bheé%'b to’t'fy'?eé urth ¢ énables
i nstrunents, Wno@%“ eh*g ?V&ﬁtm'f’t

l ng the step
plurality of wi ngc?wg'pt' e:ﬁ%‘;ﬁp%"t?'ﬁ q'slﬁ‘rﬂﬂ?ggegﬁ Egiygﬂpﬁeés"zg"" save ? s°ﬂkey W

0 396 956 Bl ter promp Eertf eRzes & e";ers f done gpi xet: novi
[1,01, 1 NC2 5. The method adedilin Siéhtn1%W4whe4em%,s9ﬁ%nuforcolorad;ustmentfdﬁti%\"érﬂﬂ&s
3) 40 {ARA%Yr to sel oMM or loading a color map witiEhadls afden. to inpl enent

DOT {SERETCHI NG done: RETS END DRAW LI NE ROUTINE 10 Cainms 15 1. A nethod
for adjusting6a Pheumetiiofl agpordifig to oleioy s 2,354 0TS witerein the sofikex mehy fergolon z'uernemfmtge@n-
di spl ayed on a sahiasdhe user inseld aowpecil agitrepe W@’PWP'”@EH%W%’PW epghiingdh teypelect
provi di ng a user owiof pf lepstsbypq galoy marsresideptin read enly oA incsing twapqler I‘T‘aé?t%PBt“Eg" for
the user t§ adj ut4e caEen vispal Epairmantsy resngptively. @pd oge eolgr gyap fof 3seryyorking fsed.aoggles often
conprising red vEHfNoRjesdeba@dtSe, bl ue val ue, hue, saturation, and

lum nosity; WRer gldhdug aayd{ gﬁ%ﬁm e4l 4 h.ttewhe&tﬁ tRdy onu RPSioPAdiBmbAY rifher
bel ong to one Col0His Y e ﬁS'}, o ot oot ne L Purbb o fnﬁfhegfdﬁof proMbtig tHe kP to eRIBF
| umi nosi tygbel ongpdiuRbbéte gpoﬁ g/ bneY thb flgesispia)ed)oh 13 satedhbftbr tibdiset AbgiEads thd
one of said col opdit caibrs kiyeHe@ifingdfe BloFIA WhIBSROSHbcRE infgapears.n the at- tributes
of the other colour system thereby enabling the user to select any desired
col or. 8. The method according to any preceding claim further including user interaction with the display, wherein
the screen displays a plurality of windows, the system comprising a plurality of instruments wherein in-

55 strument states for each of at least two of the plurality of instruments are displayed in respective windows

simultaneously, the method comprising the steps of:
providing an instrument key to initiate a sequence to access at least one of the instruments, whose
instrument state is being displayed in one of the plurality of windows, to change instrument settings, the
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25 2. The nethod according to claim11, further conprising the step of .
providing a color edjtor resident int @Fg&lﬁy and a superinposed w ndow
on the screen, and wherein the w ndow di splays red val mmuﬁ“mulﬁ

bl ue value as at | eastone of a) nuneric readouts and b)Lﬁanl

f or mat whi ch change in E.ggghtdm@s t he user changes t he ret, bréen afid b Iue
val ues. 30 3. ¢gpigetret hod according to claim2 wherein the wi ndow furt her
di spl ays readouts for Me st wceon, and 4 mms¢tt y, Whl ch change as the
user adj usts val ues, ];eby: ggogﬁgf’gh ng a sungl 2 voof all six
attriputes to eggggte t usef VI ew how t? "'80'198" e "PJ° T\eﬁ‘ PRb STREIEHING
any c‘hanges bei ng maderetr® one of the six attributes. 35 4. The nethod
according to claim1, 2, or 3 wherein the softkey menu for col or adjustnent
further enabl es*t 54 Q&Y tIHE REYTNE o ors for Storing a color map in a
resident cq@ or map register, further conprising the step of pronpting the
user to enter a register nunber after the user depresses the save colors
softkey and thereafter pronpting the user to depress an enter softkey. 5.
The net hod acomasisng to claiml1l, 2,3, or 4 wherein the softkey nenu for
col or adjustmentfurther .enables the user to select nmonochrone for |oading a
col or map Wi t M. s Aathed fof adysting a plu@lity of Eblers assbéiael with @ pludhlity f inages displagedion aZpreéh of
4, or 5 wherein ulelordisplayeystemygonpriiog the stersrof:adj ust nent further en- ables the
user to select a speepwdingaoberwih asaftiey menu far cajdr @djugment, sbich enabiesthawsertn adjist eagh
the user to sel e€isixatigbulgs ofa cojop theratirihytes coronssiog rediyglie. greanvalum plug valuechye, setrafion,
menory, includi nQ“"c"WEi“‘EH B'Pe’ﬁ'fﬁbtatiﬂ'b!t?srﬁdzvéﬂe-fgﬁf*" vehie, and blug vglye beinng9iene foloyesystem
i npai rnent® resp F?‘VE‘P es hye, gatyrationcand iyminoslty belgha tg anpther colgus yste i n r ed
goggies often fopn ?'(‘,s§’ “?‘%‘BW&‘PB?’Pé’%s""d?°'°“"?ﬁ’é’“'ﬁ§fsrﬂ)‘ﬁ"%?8 [ng phageg ipthe at-
claimi1, 2, 3, 4 e soft u for col or adjustnent
further enabl es the Wgrg?y@ '"ége %'tsfrh&ﬂe"é’g‘?'lyléﬁ%l%e?’g'nenu further conprising
the step of, PROMPhd MdinddaBeokif o didin 3 Huter cfhprising thPstdb pﬂwm coloPEditGrEuRIBRt i e
to one of the | NBYRS i & BlpBNHRRs I WilddR of %e&eena&wheﬁem%m&ﬁwdsﬂéﬁmms Rften
edit colors key f,énre.ﬁdbmévamesme@s@&reaf Ruméhid oﬁtQ&dSﬁﬂa&ﬁﬁﬁﬂrdrﬂmﬁﬁn@Wlﬂ&%ﬁ&ge
8. The net hod ammgﬁ;aag\euﬁeraﬁgﬁgwtmedgﬁg, ahdbidevhiugst her i ncl udi ng user
interaction with the display, wherein the screen displays a plurality of

wi ndows, the $ysiTamethodgeconingtp ceinp? whesein thg winflow fudher disniays radohits fas e, $aturati, and
strument states uBinowityorhichphapge gsdheqisenagiste valuep,dheprby prayidinga simultanegysydippiayiefsl six
are di spl ayed i nafribugeieenable thejusedrdewshomthercalpbpingjmpactad by Ay sitgapes baljsrmase tocpne
the steps of: prSARAXRLHRS nst r ument key to.initiate a sequence to access .
" et e ot TRk 956 5 WA Sl il o bl it

|n one of €5he pI ga‘t,o

ih ?
crfprordpﬂ LN ol b Gt rfaa.lnf oo g'e tpe s ﬁ&%me and

any |nstrunent dlh&@éf@ﬁ%ﬁtﬂgﬁwse?fodk £ss'Wh BRESSrde AL appears on the screen,
the instrunent key being depressed by a user for inititating a sequence for-

se- lecting the Thestethodaaebdrdingtoelaimsied, B,ondpsheteinthd softkeg memeforgalor,adjushagndiucthen gnables
user~depr eSsi on thfauftﬂh’nesalatsmpumlmheheyadmadolapiaawtmgwaeesfofgreetn softkey menu
hawgﬁg ab E'P‘ﬁ uraI [ ty of user sel ections correspondi ng

i nstrunents whos 2 ?“"Pel"F"ttH%s"W‘W meﬁ'bf%”lf?f 'gg Bijurgir en-
the screen; respBldit tgf d ‘ ﬁ"”cf?"p#’ B?FE l ea”t“eél “SF‘H"F‘H?
first SOft%ey maf] 06 mmls ;ﬁ% rrin::gesa er on a o:a| sel in ret?o ||T‘sﬂc&ten
of user sel ectio%gndqr%prtlgss&g;;@hgp R F%tt?f‘ § |"h5 of Wl 19 T req goggies

i nstrument; and respondi ng to user depression of a softkey
that appears @n fﬂ%@n&lﬁe@&drdﬁﬁ)fotolﬁﬁﬂ1 Pe8 U, §)¥r SRR thsdR@Ment: RF cobfhdfitneAtiudher
sel ect ed setti ngermables heussab efdcrst eummatfunhbr&ﬁ@mﬁg e 816 EfipRohplingeneSuibér &leter
access to &n i nsapanmember direilondigdo bt cARY invigbcinsplaghdop khia\sereenGifter tmfsaeﬁprestsbéta
facilitating coneditebloskeyiforstitingitindoor miadisiethe setdctet Migé sgpadres appear in the
plurality of windows. 15 9. The nethod according to claim8 wherein

di fferent col 8r sThermethed aggordipg o apy REeppding Aim tustprs gluditacuserdrtiexration with ghe display, wherein
i nstrunents di spf"& "dﬁp'i“ﬁé p!}éf‘i'i*élﬁf/\)s'“d&w& the Systery AIprisiags Rwlitysh bsteymepts wherpip i
sof t key mefu. 108t mf ‘(5‘?58‘1*\’4 f“& p't‘Ta&‘VPﬁ“@"HPenéf g isplaysq ‘W’%FB%‘?“"‘* windows
i dentifications 9FY Heé’ 4‘% a'"g{%a%%a dovvs {{ the
first softkey me a %

[eSt oot tkey el sl gf’ S gal R Tl Eﬁcgo@%wwmss*ﬁe% o *H@
at least a portion of the | abel |dent|f|cat;|on for the instrument is

di splayed in inverse video in the sane color as the associ ated w ndow

bor der.




11.2 " The met hod accordr ng to claim10 wherein rruI ti pI e i nstrurrents havin
the sanme nodel nunbeir are used, 25 and the row a ﬂmm“llt“m Il!&gll s of
the instrunents having the sanme nodel ERQ3d&8S6B1e di spl i sh
bet ween instrunments having the same nodel nunber. 13. The “met hod accordi ng
to claim 11l whergitRmbiitey talraetmatec&enadgt inGattihgs RBang inStrueAteiisplaysatiedng of thaivindaws that
instru- ments -hayjphis értifle SA6HR, tHPHQIumBAIKEIHeing U6prddseathy a asu for Inmitatiny/a sbabnesotbrsen
addr esses ,of t hejeiti§ine ieRunient vdse settingd ute/to Bgchialiged:sane nodel nunberare
di spl ayed in thefir Sespofdirgayusaedepressionaf thé insteimiestikeyoirytdisplayingi arfisst seftkennenutaving iy
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15. Le procédé selon la revendication 14, dans lequel le systéme d’affichage comprend un microprocesseur
qui traite toutes les fonctions d’entrée/sortie, de mise & I'échelle de graphiques, et de génération d'ac~
tionnement, et un processeur du systdme de graphiques qui traite une conversion en réseau d'une infor-

40 mation de vecteur en points sur I'écran, les deux processeurs étant mis en oeuvre de fagon asynchrone,
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45 de bits étant échangées I'une contre l'autre chaque fois que le processeur du systéme de graphiques

compléte un balayage complet de Ia liste des vecteurs.
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