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18 : CIXE otgE ] BE)] 19 : CIAE4d0l 2UH

[2Hol ALHISH HdH]

2 U4dE2 FEO Us S8 AAM JI=8t(based on multiple independent sources of

information) Ct& Fatol XMel, Md L HE X L SHH Eé* 24 0ICtH.

S5, U= da MHo = H0 HelE2 HMEEGH)| ol IHE HMel ZZ2(parallel processing
paths)E H3ote & & 20| JI=EC. 2 22 £ &) Iy X2l E=22 ds0 o
&2 0IXIALE E= S MotAIZIA & ZA Hiol ZAZ J|=xo6l0(on a pixel by pixel



£1995-0014980

1o
=
O
o
o

basis) Ol Ct&E & H&(multiple resultant images)= BEAIII= X & 2

HE2s ZAAIII Aol SOI= Hel s2HOZ Qo e =Qdld HEH Jls9 s =202e U=
WMl (multimedia)ll =02 € 2= UCH. COE A= CAZHO0lAS 2K AAZLE(from a
variety of sources on a display) JeHZE L= SASA AA(of graphical and/or textual

images)2l A= CIAZH0I(the coordinated display of graphical and/or textual images)S X
&St 0l A= E 24 210/E HAdI2, TOE i NAE-AIAHOZEES 2AF RGB HIMIL
AA L EDHE XX (contour maps) = 218 HA HH(medical image information)2t Z& OHOIE!
2 JI& dIolEr HiolA, = AU(sonar) £ dioitt 822 M3 =% Us ZHE-HNEZ Hel
8l (front-end processing subsytem)=

ME-AA ZEE = UL 2 AAZRH sdlE FEE ¢
g8 L= O s Fsdl U=l 82 = AT, 2 AAZREH 48 F=2s CASd0l &

JIEN A2 TOHE HMel dEs 22 & =5 AT

ANZ U2 AAZEHY OE 49 MM 2 XHelo 2 SHES olbs & HoE g L=
It M Sl ZH0ICH. BBF Us 4249 M 2 Hele oY XHel Z=z0 2o AZEE =
= ds XT& Jlsg HE =& ULk U, E 28 LI 4L CIAZHO0IE fs dag <
off AAIZE 27 ZXZAH(the real time requirements for both full motion video and the updates for
a aonar display)0l &g X2l J=20 2ol £€48= == STt AL CAZH0I2 201 22 UAE
dlol A0l AlZEOl ZWEo et S Mo, A2 XNEHHQ MHelE RFASHCH. olH2 &
Il ALF CIAZ010F CIAZ0IE 4= giSS 2AIGHKLH, (HEd] SUS 22| XH2lE QTSI

HCHE, HEH 0l COs Md A0 o CIAZEH0 ooz "HESHUY st=XIE dH2l6h|
Ploli(to define how these multiple generated images should be merge into a single display
image) ZEA0N HoE & L= RXIF Mol =Moot L=lh, MEEOZ, 0| a2 =x=E°
2 CAZd0IEAL, M2CE A3del BE2ez Yql, = ZYE F20 AN Az 23S
=& RUCH. &) A0l 2HEE ZF2, OS2 sS4z IAE dH9oz HstEHLn, "’ER
(windows)"2 XIZECH HE29 F20 UAOA, OE Hah 9HEo 2&EH2 2HI2 AIAEo A

$24J

s ds0l vz g2 01alth
22 Os JdciEe 4S8 SEIECER SAlol dMel ¥ OASdolote #4& & HYES MSot
£ A0l stEAGt0.
£, ofLh Ol&e ZA0l ME2M o= HIOR Fao ZHAQl CIASdoIE =X ZFHols 2YsS =
= 20| st Aottt

[am]

422, 2 29Ho sH2 s a2 Hel, M4, Y YEAIII= (for processing, generating
and merging multiple images)?Zx& & &iE
J

g \:érgﬂ EI.% ==l S k=) /\lﬁE-H A

o M R

pixel by pixel basis) Z&t

0Ol =& U =29s& 2 EZS0l = ™alo st 2 £ e H2%(a modular and
parallel approach to graphic processing)2 XK Z2ol= HIO2 & X2l AIAE(Video Insertion
Processing system) ; VIPS) X0l 2o LM =L},

JefE 2ES 2O HEE AME89=2M (Using a core set of graphic modules), S &<° 1
e Hel 7 X201 ¢FE £ QL. SEHQ e HZE ANEZEdle sH2 HMI022ZM,
Sote el ZH=2Z9 2 MEW ol 801 NH 02 SIHE 4= UCH(the performance can

increase by N times for each set of graphic paths added). S&& cHZ AZ9 AIE2 L&t &
AZ2E S ZHES HFAIII Aol AIAES SIHAZICH. AD] RXo s S48 2 die

pull g
22 42 s olZ&U(permits easy enhancement as required).
VIPS X0l Oigt dls U3 ZdY HHZEES Fas o [JASY daoz "HEAdle s¥™
2 ol M i }‘\_—1EH

OlCH. =& A2 ZAo 24 =<0l Jlxg(based on the pixel's priority) 2+ Z4&l A

O Z(a result of selecting each pixel source)OlCt. 0OlXS EEl L= AOIXR0 P28t Hal
QHdlol, Addiol, #E, ¥ o6l0lE == (the capability of image overlay, underlay, merge and
hide)2 I AIAE0 H3SHCH HE OH0IZ2iolE HI2ES JH AIAY 52 MolAIDIAl &
oEA Hiol mAN JIx5ied AZCE dE H22RH MAE O A4S Y98Ale s¥2

VIPS RZ0I MSEHCt.

2 2o 2xSet AAlEsE &Y HE WER VSB HHASE AEotes BRHEH ANAEC2 SEEC ME
et V8B HIAS Jlsctes A2 & 282 HAE oY A0, I 20 U352 SEZRH 2

J|
oHE £ QUCH. =, 19854 10€, HAE C.1 WE HA HAM 0= (WME bus Specification Manual)t
1986 11€, JH&E C. VSB HAl DW= (VSB Specifcation Manual)2M, O0ISE2 2F ZEZLIAZRE
B SEolCh. WERF VSB 2 2XE JIs2 AlAE?2E Sal)fl MEE %= U= (which can be used for
nitersystem commnication) 1% COIOIE} & HAZE MZol= 210ICH.

HEFO O el AMAZOl HI1ZH SAIE S50 ZAISCH 0% AMAE(10)2 Jls =4
(12,14,16 & 18)0ll 2ol ZAIE UIHe 2el=E 22oz 2REU. SAE ZZAHAM(12)e UA
diol M4 H=zz dE HIES Ude 2ol oist s Xd, &) 2= ==(14,16,18 &
9)S H&sttt. AJ| CAZEYHO0 M4 FAR2 JOcHE "0l WedXl=(at which the graphical
commands will be issued to the display generation path) d#®S =0l Z&0ICHapplication
dependent). W& D2 HAHAES GKS, PHIGS, £= HIOI® e Zg|0/ElE(basic graphic
primitives)2t 22 utoz == 1Dz CUAZ0 ANWHZ (in a commonly known high order
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display language) LIEIE %= QUCH. &I SAE IZR2AHA(12)= AMAHS MM HE SEE MO
StCH, 2249 2 AA"E @7 XHH 2=5i0f, oY SAE IZZAHM(12)E OE S&(nultiple
application)2 X2l %= U2H, L= o SES M2 =T JUCH. FSst AN UNA,
SAE IZZHNA(12)= CPU-3A Z=Z MIAMOIM, 0l2d2 Radstone The Technologies25FH APNOZ
0l JisaotLt.

CIAZHO0l QEHHOIA ZZ2AMAM(14)= SAE ZZ2AMAM(12)2 CIAZYH 0 Md ZZA019 QIEH

OlAE YN

D

A2 Es CAZEY0l M A20tO| iUt 0lA9 S22 s HWHH XalES MMUE =T QL.
CIAZY 0l QAHHOIA ZZ2AMHA(14)s & SAE ZZ2AM(12)22H i HEWHE oA st
0l ZEOH S<otd, A2 dM SHU & SH HaAH(images directed compu
SHSHCH, 01S ﬁIAFQETH CIAZHO0l QEHHOIA ZZAMAM(14)s CAZd0 HEZE
AL HCE, 3.1*8 Lt A3 2l=Zd#(screen refreshes)E £

CIAZd0l 2UE(19)a0 CIAZ0IE DcHE JI&o RE AN HE

[w
[>
I
@
o
=2
o mlru
ot}
>

&
ujo

= 2 gtol gWele CAEd0l tHZe2l(16)2 OI "Z'ol et HRE 210ICH. CAZYH0l K2
201 Zz2 A= AMAE AMOIHAM BHE = QUCH. CASH 0l K222 20l= HRet AZE
HIE EOo =0ICt. 222 HE HHZ2 =z MDI CIAEd 0l ZLIE(19)2 X,YHIE X&=

=Ct(Each bit plane will have as a minimum thr X, Y bit dimensions of the Dlsplay Monitor
HIE HHOC 2t HHE= CAZd0l 2UHAN CAZ2018 4o LdREES I
H0ICH. 2 =4 EHOP A2 CAZEY 0l mZ2l(16)2 zZXes met JH“E'E =% YHIE
G2 O“HIA JI o, ZE HIE TWHS LI2tetH HAHA 0 22 ooty Sot= X, YHIE
S PotHLE £=&8tCH(obtaining or modifying the corresponding X, Y bit value in each plane).
H2E= EIﬁ%EﬂOI HZ2e2I(16)2 =AZO0ICH. O AAld UM, XHsEeozes XEAQ, Yese=z
= YZAO| =WotH (there are X pixels in the X direction, Y pixels in the direction), Z& Cl
AZY 0l HRele A0l = HIE EBHO =2 LIEIHC.

MI1=0ll CHol oigstAdl, CIXKE-0tg2 "HEH[(DAC)(18)= CIAZd0l M2Rel(16)22H CXNE
£22 FotJ)l A =2l FACM(the Digital to Analog Converter (DAC)18, consists of the
logic to take the digital output from the Display Memory 16) Ol CIXE s CIAZ0 2
LIEH(19)2 Fsg HM =AM 9 MM OIL2T Als=x BHEAIZ2ICH. A DAC(18)= 8t AIAE
tist B2 Etolede 288 =5 UL,

Hide &2 M2l AIAEA s Il PERIF M3 ZAISC. &) SAE ZZAHM(12)= Oa
Z20] M4 FZoH0 StLiolael CIAZEY 0l CIHHIOIA Z2AIA(14)0 2HE HdE=2 Uele =
s ACH. A CAEY0l M4 Z=2Z0 st CEHHOIA= VSBHA(302)H 2™ =XHolld(The
interface to the d|sp|ay generation path is over VSB bus 302), &J| HA=E SAE ZZAAM
(12)2F CIAZd 0l MHd HZ A0l &2 HA(a private bus)E HMZ8CH. 0] HAMN MHE= E
2HZ (the traffic generated on this bus)2 VME HA(304)al9] HA EZHZ0| oo Psets 2
2 =& UD g2 =T UL &I VSBHA(302)= 2 VSBHA A0ASl CIE OIAHEZE ol E8tCt.
VIPSOI UNA, &I SAE TZ2AHAN(12) 852 HWE =2 As9 &2 WHGHHLE Letal .
2 Z=ZMAE =2IIot22M (by either erplacement with a higher performance module or the
addition of additional processors in parallel)SJtg %= UCH.

A== "ot 20l, CIAZH0l CHHOIA Z2AAM(14)s AIAEHN Z2080ts Dim XS H
250, A2 AD| VSBHA(302)E HM SAEZREH FHES HAISCH CAZHO0 CIHHIOIA
Z2NAM(DIP)(14)= 0Ol S2A2E Yd¥ZE ofld, A&sin 20 SgEsith. 0l YHELZRH,
DIP(14)= CIAZEY0l HZelo 2R&E CXE Fas A 2 XHE 210/CH. &I AlIAEH=E 0l
AMAE @3 ZTAHH O HRE=se OF DIP 2=(14)01 =g =& JACH. &I DIP Edl= Lt
U= CAEY 0l HEZ2lE MEZESHCH CAEY 0l oZeletd gas Aol X&ols 22 0120
DIP(14)= CIXIE-0otg2 HHEI[(18)0 2loi MA= AIAY HIH2 Etoldol J1xst 22 HlU<2
SISE "AXASHCE.

oy &2 HHEH(FIB) 2=(310)2 VIPSS CIAZEY0l M4 AZ0 CHol CIAZ0l HZ22l(16)2
M JlsstCh. AlIAE otol FIB RE(310)x= S8 LQ7XH(Application requirements) & =2t
FIB(310) 240 H3& M2l ol et X} EICH ADJl FIB (310)0l Oist =4 7 X2 C
AZY 0l 2LIEH(19)AS RE AN st gt2 LMAIZI= 220ICHMIIZ).

AJl FIB(310)= Sl QIEHHOIAE ME&tCH. HMI1QEBHIOIAE FIB(310)S XA AGHI|2IGH DIP
20 st H2E HIol== (to provide a path for the DIP module to access the FIB 310)
DIP(14)22EH2 HHNAE KMIEESCH. HM20EHOIA= DAC(18)E &ARGSIN CIAZH0l 2ULH

9)o AFel 2lZHE MEESI=U AESECH

CIXE-otgz2 Ha[(18)= &EM AIAE0 Ool HIO2 El0IYES ZMAIZICH. 0l
EIOIYCZ22H, A3del 2Ty St AIEE HEBE 2MADI=0 28E COASY 0 MY Z=z20t
of ZE AXIb SJIgtol HHSCHFrom this timing, all elements in the display generation
path involved in generating the information used during screen refresh are kept in
synchronization). A3g e2lZg4sCH, DAC(18)= LCIAEY 02 FAS LUEHUH=E COXE ZA [
OlEtel AEEZ 2ASHCH. CXNE ZA JOIEtel AEE2 AlAHCOS 2E FIBsAE2 ZWOICt.
SAIE 220 Tl MY HIE E, bit deep)Ol & 210ICH. Ol g2 CIAZY 0l ZLIEIG CHol
MM =M O MM OtEE) MSE ZMAIDI=0 AFEE AIIHS E%E die (intensity levels)&
RJEIOMIEDF SICH. 01242 22 =8HE &= CLTE Sdl m4dgdi2 SHAIIIEEMN 0IR X0, JI
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MO MIHS Y HAIA B2l (RAM)OICH. AIJHSl RAMsE 22t MMl =M = HAM OIL2])
S& otUtol 23 = CHEach of the three RAMs is dedicated to either the red, green or blue
g signals). XYL BES 0| 22 0ILUZRO ASE LMAID|D] o DACH 2lal

AJ| DAC(18)= ool SAE ZEZANM(12)0 2ol HAHAZE = JUAZZ WE HA(304)2

> 5
0o
il
[

0

22 220 UM, 015 HHEOl HB(flicker)S MIAHSt=M KFECH. FE2 ZUIHOMA CA

= 22 =2 L4glol Olsohi 2 Mg = AL 0I5 HEHE= Est 2U4
BH S&oto =2t HSE ASdUO0E ot=0 AMSEC. AH2M, HIZHAH W & S&(map
4000l =Hot2, ZLIEA0 ClAZScelol& .

2 ZUHS &M A3 2J1E ALEG6HH, FIB(400)2 &M 2018 &L O &

AE(12)E M fIXI2 s AJQE USE LS HHSICH. L2 29 dolEtz 2lall, DIP(14)JF FIB
#1 4000t HAS £Hoted & HR2(if the DIP(14) tried to modify the image within FIB #1
400), RLIEAISl A2 MEGHH YES UEILA & 210ICH. DIP(14)JF REXESZ FIB #2 40201
o)l MZ2=2 ¢ A

=
W FasS SN ZUEH YHS FIB #1 40022FH FIB #2 4022 Afdg ZF2, 2
LIE &2 24410 LIEFLI 2 HOICH. OI2 DAC(18)7t S& S LMAIZM AtEdt
FIBOL OI=XRQIXIE LEig AT UASY 0l dd 2E T

22X HHEE (CJAZY0l & A(to display target information)S 256t
E FotH € E=R, U2 FIB 25(404)01 H5SZ0 ZAl=E Hi2t &
H = A3 21Zdl4 EBFR0A, AIAEE2 o JMaES ZHEIES
ElE @ d& Y =2 HEE MHEoOr2r SO o HAAIOIS] MHEH0| FIBO JIx=6td Al = Bt
Hojl, SE Fa L o AA A0S MHdei2 A Hio| ZAN JIZ=dt0(on a pixel by pixel basis)
OI2{™otet st SE AR XHHe=z HA/0ISHI M0, ¥ I T= SHE FAA0S
FAGHOESH SHCH. FIB #3 404 ©to] T Al M=Z O LXIE

rr

od MdEiz A3 2lZesl MOIE2 s ¥ |

2, W Jaoto (e A0l CIASHO0IZ 010k BT,

FIB #3 oto] ZAQl M=Z0l €XiotXl %S 3R, SE JHU222H2 ZH0| CASY 0T 002
SO, M SIsE Hiet 201, 0l S22 & J&0 et ZdY H d80) =2 28 Egote

& CH
2 oM gio] ZA gets Assh)| st g2 RPSHCHAS mentioned before, this application
requires a merge to perform both a frame baffer selection for the map image and a pixel by
pixel merge to include the target information).

ga g8 UFO0l oteHol Jl=ZE AO0ICH. EZE S0 UMM, S FIBES HIMAUHQ Yaoz &
ot FHS MEE o0l =28 HE BHBHS MN3otk %= =& AL 01001 LMD, &0
ga2 H4 Hiol ZAO0l Jlxzotd ZEIOO0FRH BHCh. Ol™ Aol AN, SE F=Z2E Jtal &
Fl

B HIHE &4 o Ja4S Tas IS FIBSS Q0T J4S ZHAD AC0INIIE
2= = PEA M0 WA HHo] TAG) DIE5H0] A AS QP
A

HCHF, ZA Mefo] et Jlxs ZAQ g0l AlsmE 2tHst 2HdIol Ao 201 HMZo &
Xl ot= Xl 22 HI3sdtse ANMX HAHEO0F BtCHthe basis for pixel selection must extend
beyond checking if the value of a pixel is equal to zero). 0|XS MWAHAGIE s LEHS FAo
o 2t T CHoll & =<QE gHots Holth. O 4 =9 22 CAZH0 2LIHAN ClA
Egiol 2 A0 - 2delXIE& Z¥ol=0l(to determine which pixels will be displayed on the
Display Monitor)AtEZE L. AD| R4 =<2 Holeis 212lS(the algorithm to assign the
priority values)2 FIB 2&°| E8st 28 < &0l et ML=

>

HIH (805), =&

HeZ=0l SAIE Hret 20l, 229 FIB 2&(803)2 =2l HIH(804), =% &
HE HIH(806), & =9 Y HIIH(807), A == QIEMOIA(800), H TA U QIHMIOIA
(802)5 SIS, HE AEASOH 28 22 Jas A SH(XY) X0 o 2 A 24

=20t Hlng 210ICt. SEX, V)X O, JIE =2 =<2 22 JIX ZAQ HwnE 92

2 22HdI0l g £ USM(the pixel with the highest priority value
could overlay all pixels with a lower priority), CIAZEd0l ZLIEHAN CIAZd0l € %= UL
NZOE SIe =28 HAH(805) 2o ssk (X,Y) fAXM Us F Ao sgst 28 =2 I}
& Z2, DACH JINI2 FIBZE AN ZEE =8 IA0 CIAEH 0| &L,

>

z=20

=
2 AoItt. VIPS REe= =28
E 220 s gEgs2 /& 2
EIHOIA(802)2REH Q2 28 FAA
& [, & 200 AWM =22 &
Hi=st 2t Zay e 4 =2 Z=l. &) FIBe EXE
dependent) 2SO0 2t =5 FA(805)2=2FEH2 mA(X, Y)o
ZA(X, Y)o 24 =<0 Hlws 2i0/CH. A=E mAol XxE &
combination of the pixels selected and their associated priorities)=
2010 2Xote 28 AR JA2 MHEAIITZE ZEE 2200 &I AR

(806)01l MEECLCEH.

VIPS &8t AREA=E H2EE2 X5t Jlsg 2A0ICH. A2 21=Zda =J10, JIE =2 10(900)
£ JIEl FIBE A9 =28 JAES 2FJ| AIZEAIE ASZ2 AIZECH 0 28 a2 A0
CIS FIB(902)2 =EtotH €M 288t AEHE S XotH(This local image will remain intact when
it is passed to the next FIB 902), 0 et 12129 Qg 2 HA0 ClAMOIE &L A
FIB(902)= 1219 =252 HAS FIB(900)2FES olgl 8 At YHWESCh. 20| FIB(900)e2

< M og 0% 09

210
0F ™ m x e
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]

2H FIB(G02)Z A HIOIEH, & =52 A2 MLOTE S 2 MoI2E2 F sttt
JFEGHRF. FIB(900)2F FIB(902)JF SAIN ZA [HOIES 2&EH AIZEE AIEE H2(If FIB 900
and 902 begin shifting pixel data out at the same time), FIB(900)2 Z& (X, Y+Z)2 FIB(902)2
ZIMI(X, Y)Ol HIRECH AD| HWE Al 2 FIBUIA =cHEl & 2= MOI2 Xz 2dl,
2t FIBe %2 2% MOISUZS 1A =28 & MHZS XHAII{0tCH StCH. 8 FIB AIAEI0 CHAH,
X2 (7-FIB D) x20 LXISCH. 0] X2 A2 2 M, 222 FIBs 112129 =28 Ja9 4
[e]Ke)

A
QI oI Hatol ZA(X, V)t HEg A

\J

Lo

o
J

=
=
or o

st Ot gg H3e A & £ 2H{diolat=(which overlays sindow image #2)
A2 A 41 TEE RE A JIE =2 4 =0 g9E A0t xR I #20 A
T2 A& #1282 2LHAUOIBIEE =XECz RIFE FER, L2 da #29 24 == sitE A
Ol TR #19 & == ZAZE 210/CH. A3 2T =0, AE2L A #2O9ZLHO T
0] &R A #HICZREHO HAZ Y HdE#HE 2A0I10. ZE IH0H UMM HHE L= AIEL
X 2 ZAy 4 =2 ol SLTO0eH &L, 0l ZA2 2Wdlol =AOHHA (in the
overlay scheme) JI& Y2 28 =20 OO0t SHCH. 0|22 & &R M9 RE g E =

Aol CIAZYHO0IEEE ol 2A0ICH

EXE S0 UMM FAa0l =HMOE & 2L (If for a particular application an image is to
be thidden), a9l R4 == 2 FIB 252 HIZ Fa9 24 =9 0otz EHE £ QUL
0|22 U2 FIB 2ZE9 HidE Aoz oloia =HE A= HHAOlstH & 240ICH to overlay
the image to be hidden).

als=E YWE J|ls2 AMEols zEZ AR 2Zdde A =2 XA Il TA "iol A
JIZ=58t0 (on a pixel by pixel basis based on a priority scheme) FIB 2=2 &% ggoz 24
SICH, R4 =9 22 FIBOIY 2 ZIA() SIS 2M, "SI0l 0L FIBO a0l KAXIGHH ZIeEX
022 RAGIAH ZA0l CE a2 2Hd0l L Aol & 22 dsstth. & =<=10F 20| t
g g4 S| ot2=2 A (By allowing priority to be assigned to each individual pixel), &
Al S HAM = 22 HAHE £ UM L= MM ZHY HEHY == UCH.

VIPS X9 B2 AMAE AAM2 IR S0 2Z0/CHMany system aspects of the VIPS

architecture are highly application dependent). FIBS &, 23IP= 24 =2 g9 £ & [CjA
Eg0l M2l 20l 2+ FIBUH AFSECH. 229 FIB Aol Z&= CIAZ0l HIZ2o %42 Hst
Xl ¢=sd. §H, FIBe =0/, & 2 =& 20010 UM AlAE A3el flaz Hmel0leHE A
LESs =258 a4 s £ QUOO0FR BHCH. AtAA =22 A2 Adel 2lDg S0t gME =
CIXg Zad HE AEHHOICH. AD| ZA [HOIEF= M 2telote] Zy el HIHZFEE AIZECD Ol
M2 CIAZEH 0l 2LIE AN DAl Sl £=0ICH where M is the number of visible lines on the

display monitor). 2f c2telel N 2ZE2Z O0|R0E 210/ Ol NS CIAZH 0l ZUEHAS JIAl &
2ol 20|CH. T 2 A CAZSYO0l ZLIEHAS 2= MXN A X0l CHoH A& E 0 0Fgt
StCH. Ol 4 HIE AEY TE= D20z XNEGHe 28 JA2, URE29 D AIAE

QA0 A, RAMDAC L= D/A HHEZ X&SIH & 210/CHThis pixel bit stream of local image as
it will be referredis what would normally, in most graphic systems, go directly to the RAMDAC
or D/A covertor).

Sl FIB XU UNA, &= A8 Ja2 D/A Het2 ol HIZ2 DAC 2&(18)2 = |

Ch. &D] og 2 a2 HZIF HAHL 20022 0T, OH2=2, dXM =328 a2 Ca
Zd0IE ol DAC 2PE2 SWotH € 210ICH. Z=It= FIB(780)JF HMI6E0 T AI= HE2H2

Ol 212 2L, 029 =8 8 JAN(782)2 22IXY FIB(803)2 olgl 28 HAN(8RR)o=2 23
2 210ICH. FIIEl FIB'sIt BIle ¥, Js2 s dgoz HZE A0ICH. FIB XAAl= FIB's
=282 HA(805)E Qe A FAW YWEAIIID DAC £= L2 FIB 2E2 SWotHE FE das
£2ol)| Ploll ZEst SIEAHE ZBZ&C. R4 =29 HES AIE2Z, FIBY fXle AMAHCS
HIoI/AE 0l XA AL (in the overlay/underlay scheme of the system) 1212 =5 &

fIXIE Metotkls &st.

DACOI =8 dJg4& ZMO| LiLIEt=M = & doletel AIZEZ2 MOSH| 20, AIAEHHA S
FIBs2el =X=ICH #+=E <0t0F2 SHCH. DACIE 28 MOI2 TUHAM =8 g4 A2 AIHE A2 2F7E
at

H2(If DAC requires to start receiving the local image lock cycle T), 2% MOIS T-
(2MAXH2) 0N =5 Ao dM=s QAEGHOEH oto, Ol MAX AAEOHOIA FIBs2l ZICH #0ICH.
0|2 =28 Zao=z 52 FIB 28 2A2A= Sl s2H oted &2 AM2AsS 88 20T
VIPS AlAEICZ St HESHH A-SHAH dHI1 oA, AIAECHHAM Jtss =0 FIBs =8 &FE
2= QICHt is not necessary to have populated the maximum number of FIBs possible in the
system). &tH, FIB's IDs= JI&E R ASZ Al&olll XSSO 0F SHCH. AU AIAES <ol &
Ol=l FIBs2el =zlUi== 80l FIBse =x=&«<%(the populated number of FIBs)= 6010, &I =Y
FIBsE <& IDs= 00IA 5IFXIS HA0 =IHoHOF2H SHCH. FIB IDse L£8F XI=XO0l 210/0{0F ot
EC\_

222 = 8lk. 0 SE= MY Z20AM Ldots ZE FIb £= ANI FIBsIH HULZRH &

Jb = AW o ECt.

DAC & 2= FIBsE A & 2 4&ld(sync) AEHE SXIGHOFEH BHCH. DACRH &M &3 AHE
o ¢ =

MAIDILD O e 2f FasS HEAIS =cl¢
A

C f=22 &3
SXIoHoret St= FIB2 22 =28 4= 2 E =
L A4 & £=Hol= DIPJH DACRt SJI dEHE RAg AE 2+

OF 8tC+. DLt FIB's =Y HIHE A4

SHNl= =0 =22 HHAWAM Ol HIsSI 24 255 MEZE oIl 2lol, VRAMSOl Z2iie) H
HE =dAIII=0 AEECH VRAMsE 0I5 ZE [CH0lA2 OAZE = UL, 1342 DRAM IEHIO
A 2 A HOIE elAAH QUHMIOIAZ 2AELH 4D VRAMZ &2 OOIE dXAH &, F29
DRAMQFSl 2i9/o] = AtOl OIOIEtSl MZE oIS&Ch. &8 CIOIEDE ¢ OIOIE dIXAHZ HEL
™, DRAM CIEHIOIA L = OIOIEH AIXAE CIEHHIOIA= M2 SAIM HISIE2=z HHAE =
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ULH. 0OlHe & &M =20t dH O0IE dIXIAH CEHOIAE HNAGTIE SAON DIP 2E2
ot 2 DRAM QIEJHIOIAS HAMIAGHH SHCHThis allows the DIP module to access the DRAM

interface at the same time local image generation logic is accessing the serial register
interface).

DIP ZZAMIAJF DACRH A3 AEHIE SAE ZEIt giSXlet=(Although the DIP processor does not
have to remain in sync with the DAC), &St AlZ2t0l &= GIOIEF HIXAE HEO CHoH DRAMS
ZIISAIZ A0l ULH. 0l dYS HESHH AIIE= GtJ1 foH, DIP's Jdei® ZZAMAM= C
AEH 0l CRT's ELOIYOI JI=3dt= HSYNC, VSYNC & HIO2 28 «SE LGOS &tCH  AbD|
FIB 252 DAC ZEZ2H 0l AMSE #4188 A0ICH. &I FIB= 01 ASE &A=& G220l
FIB 250 JI=s 22 429 22 WO0I2 22 XHAIIIH OES DIP PE2 ESWAIZICH

B !

DAC 282 SuobldHeE x& Ja2 2EZFHY 2= == o
ool Hoel =AM g2 CAZd0ol ZUBHZ SieE RB HIOR &sSE ZMAZI=0 ASEC. 1
dEZ2, 2R IS LHAIZN UM, 2= FIB B2 CXE T4 S g2 ds=2 #HE
A2IDI <lol S8 2t HOIS2 ArSoH0ret ST, CHAIZGH, FIB #1 & FIB #2JF HME CAE
diolstz g 2R, =5 J&eto Zd g2 2 FIBsOl ol S8t gt0looF Bttt 2sY R*E
5t 2 D/A ZAHHEON UM, Zt =H(CLT)= HM, HM o =M Ot

gtS 2029l Zct XBEEZ HSADID] ol EMECH. 0lR2 =S & =4 gt OASdo 2
LIHOIA 2E0X=s &X Zck A0lel & BisS olEstt. 8HIE & T Jixg =58 4=
SMAD = AAHE |3 256ZcetE HMSE A0ICH. 0l 8HIE g0l RAMDACE Saof SE0
Met, O=#2 Mo =22/€ CLTsE Soil MoIHSl 8HIE ez HSE L. 0l MIHS 8HIE g2
MM =M gl MM OIE R AMSE YMADIEE MIHS D/A FHEE RSE oIt

FIBIE 1219 =g HIHCHM 8HIE "2 EESHCD JIEI|ME R, 1HE HHE2 HAZ M2
T C2 7HIE "HHE Ooletz AMsSEC. 8 HEJ HA HE HOHOWAMN HWEIBAELY AL,
Ct2 7HBIEE= BIEAl "don't cares"Jt EICh. 0l2d2 BHIE THOZ Jisdt 25622t 2=UHM X
12902t 2t g0l ZME 21242 2018, 0122 HA HIE HOO| QMEIE AEHLO CIOIEF SAH0
thet Ch2 7HIE "EH L 128 22ttt 228 HAMO st =4 22tE LIEFHCHThis assumes a
single color for the cursor independent of the other 7 bit planes, and 128 colors for the
data image when the cursor bit plane is inactive). 0l MES &AM 22t Yoz HEIAIII=E 2AHS
RAMDAC ©2t2| DACOIA OIRUE == U2U, 0212 AlA"” 0l1&8Jts Z2E 1292 HMEotH St S
A5 AMAEOS A2 CE FIBH UNHMH FHA0| 22 4HIE THES AIEolse &Y D HHIHO
Ol SAIZID RAMDACOE AD| mA g2 AN 2t e HEAID|I=0 AIEE 832, HA £ diolet
AMS JIN FIBY S8 4HIE A= JHE FIB AHOIS Zet HESH UM MFO0l =MHotAH 2
Z0ICH(there will be a conflict in the color translation between the FIB with the cursor and
data image and the FIB with the equal 4 bit image).

CLT ¥2g 1 20| HIS0l %ol =X &= O 280l FHold = UXeH, UK |SsSHOXZ
) 2Erdol HE RECH AU, 7HIE & L 1HE HANE BF ERot= FIB E2RE JtEWM
2 Xt (assume the case of the FIB which maintains both a 7 bit image and a 1 bit cursor). Hl1
N XN2 THIEJL HAMS Z2tol L& HES DIXIA 2I] S0, 2eXY 8HIEE Sidls Ul
DHEE BHIE MEOl |dte HA ZAE UEUHEE 2222 = JUCH. 0I1H2 N5 SEs& FIB

otoi= Jis8t 1292 ctE ZMAIIIEE HISeHKCH, |28 AA® 2Ld+E 2560 KRASHEE
SIE3tH & ZH0ICt. 0l=42 RAMDACZ REH2 S3 SE2 22t Hs2 0l 882 MIEES= FIBZ
Ol S AI2IC}H.

P =AE 2E FA0H9 2 mAz SUYGIEE Gl 2Nes ¥ =22 Ao <M LS R =
=X0l 2&0|CHGeneration of the local image and the algorithms to assign priorities to each
pixel in the local image is also highly application dependent). & SHHe I HEHOS A
M 2= L= HEE HA ool M4 =AE ol= 210ICH. ZHY HIHE BHE L= At
ELX L= RFES HMA2 UE 2¢E =<z HMEZE = ULt JIE Liels=2 s 20, =5, #
A g0l HZ2Y FR, ZAW HiE &8 =<0 €2 & 0HThe basic algorithms is if the pixel

n

-

=

uJ
0

A

Hu

]

value is zero, the pixel is assigned the background priority). ZAl 20l HMZIF Ot &AL, 0l
Tl Zde HH 4 =A0F SO, 0He AdE S, oY FIBEREHS =28 A
SHA & 28 =2 deS JIE £ USES LAISCH. HERS 220 JUNAM, 01H2 =HEgd %

ULH.

e XNel s 2 s a2, &) FxXeE HBZO T AIE B0l M2
CIAZEY 0l OHHOIA & QUCH. 0lzdE &) S80 2218 HHAESOH
2EE £ JAes g AIAHHS DdE Hel sE2 Sz g £ QUCH. SFIHel A2 G2 FIB's(400
L 402)0 HE £t M =2 A2 XelEd 210/CHThe merging of the different FIB's 400
and 402 would also be handled with the priority scheme).

Al X0 Ol €2l =IOl = A2 MOzl ZAIE = diet20l CIXE HEtol cHst

NTSC(Standard Broadcast Video)2 = QUCI. 0lHE2 S& SEO JAIE =0 AISZ 00t stCh
(This might be used for a visual contact of a particular target). CIXIE ©&0| I8 NTSC=
AAIZE WA R@F XAES OIEAIIIEE === JefE HelE 2FsHCH "ol 2 (700)0 JI=st
CIXEg gae == T HI(702)ot0 Ha=SclE A0ICH. CIXESHE HA0| AlAEQOHS [}
g = Xelol 2o & HEs2 SHUL F=XELD, XNFHeZ HAGI| Mo, CXEssE Hat
£ CAEY0l M2l 2FAHsE =2l AlI2H0l =Mootk &H =0k &)1 OXEssE ga2 1O
Ao e M =20 2k SAl LIEFLEHLE AF2HRICE.

ASH0A SHNH JAUAMN=E, 256dELS ZARHH SKXot= 2101 HHEZRGICH It may
to maintain 256 levels in the Z dimension). OGIZCH, €©¥@3(tank)= EIEC=Z ==

SIHAIE 2RIt
A

HU W
x
>
3
o

S
y

_|

02
e
4> 0
:
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OS2 UEY £ QUL HI| & L= HEAHNOIZ(landscape)= 11212 201 AXI0 2A=56HH

(dependign on its depth position) MZCOIE & =S JI& HEAHOIZQHS 22 HAO=Z &t
LYY IO LIEHY 240I1CH. AD] &3 A2 02 Zy Y HIeu sxg £ O'E} AD| &
3 a2 ¢339 AHH j'OI IR0l ek (depending on relative depth location of the tank) 3
Ao R =RAE BIgAIZ AO0ICH. 0lHES HMEAHOIZ HAS SKots FIBIE 0HA 2552 H

o A 24 =9 P AAS SAMAIZ £ USS LAISCH AD| § HHS S EEP
MOl HLRZ 24F QULCH. VIPS's |E4H9 0l8S jl’el = Aese 0 A2 F20t
=i stCh.

FIB @50 Slof MEEZE 2 SIS HM-M
otoi2 Ao =28 FA0 o F 5

"Jﬂ 40
4> ﬂJIﬂI

2 E(Pass-Thru mode)OICt. 0OIXE FIB 282
REIH HECH AJl 0 Q8 gAae 22X

| A o o T o
OX @310 FIB 288 Sotg AOICH 0 FItE %’é‘% Ol BHEAl e REottt. 0l SFS
AMEBIE=2M, dA2 AABH ZRst 2d =9 dE=0 OE RPZAS Z2ARICL 201 £
gt a0l sHAXNE AS o8diF=s s i Z2ANME Zdl et oS Sdetth &

a2 2=, SAHCZ (ASd 0l 2L A0 LIEHE &= ULH

VIPSOt HiEot= OHE OlE2 OASd0l dd F22 ds0 4Zes =A@
AEY0lE &S MEGte LY, B £F ot JHIN(THC)Z X&ECH. THC 252 DAC(18)
ZM CXNE =4 HOolEte sgst AEEE 4og A0ITH 0 CXE o
ZLIHAN COASdold=s AM F&a4= UEHO. A3201 clZdiEol e,
SAE ZZAAO o H=EHES ZA HOIEtE M2 =xEez2 NEg
N AEE 299 HEE 240tJl o, &I CLTIF AFEE THCOHI =JtE =+ U= EHH OIOIES
THC &fol RAMOI MEAIZ == QUCH. THC= 201 CHAI 20I0ISS MK S Zgs i

st oliolg MSE A 2 AW0ICH. Ol &I SAE ZZANAM= oS BH=otEE WE Hs A

M THC 28 dMAE —’r‘— ULt otE JtLE <t CUXE Jl=2 A2 d ZdssS ZaA2
Ct.

= 22 2dss HAAMUE FXoHH JlsEHU2L, % gZo o & té°| HOUX 210 o
B0l OIR0IA 4 ACHS AFAOl =2 JI20 =28 AZSo o OHE 00 = 2o 25
d 2 KSHE SF2 SEE 27 TAS HEAIII| Rl M2 OE XS SEstct. [MetMd, 2
2O Hels X HRE SoE? A0 MetE ool Tets et XstE AOIE

(57) 879 &9
37g 1

Oz ddiz 282 ¢ 2 CIAZH0IA SEAI2ID 28t (for integrating multiple

graphlc applications onto a single video display) HIGI2 X2l AMAEHOZM, Abat(events)Ol DI
st CIAZEd 0l AEHHOIA ZZ2AHMU CHoll MO HES Weldl fAst(for issuing control

commands to an display interface processor) SAE ZZAMNA £Ctit, HIU2 SJIs8t2 KXI6HI

P8t (for maintaining video synchronization) CIAZdI0l QEHMHOIA Z=2 MM =ttit, AtD| Hld

2 XMl AlIAEN CIAZE0l HIZ2lE H36tn ZA dHiol ZAN Jl=xotd Fas YHEAIldl <

St(for mergmg images on a pixel by pixel basis) Zale & HIH %=, & CAEY 0l dld

Q@ FAaS UEWE=E =& dlol dlOolEH(the pixel by pixel data)s EIﬁ%EIIOI =2 <dli(to

drive a display) OIEZ2] AISZ BIStAIZ|D] s CIXE-0IdZ2] BHE 2 Idole AsS S

Ao Z ole iU Hel AlAE,

I

I

s 2
MASIOl UOIA, CHeol AAZRE AFMES $MG1| 98 [140 SAE Z2HA 4282 Edots
212 SEOZ o= HIOIR X2l AlAE,

¥38 3

MASHOl QU0IAl, Chol YAS LIEHHE OIOIBHE MESHD| A8 49 Zae &g HHE Za
St= X2 SIOZ o= HIHR Mal AlAE,

H7g 4

M0l AOIM, HIHIR SOI82 |XGHI /s C4o CAZH0l QHHO0IA Z2AHN +EHS =

gots X2 S22 ot= HIUKL XMel AIAE.

M4SHOl QU0IAl, Chol Q&S LIEHHE OIOIBHE MESHD| A8 4o Dy &g HHE Za
Ste 22 STz St HIOIR M2l AlAH.

76

MS&H JAAAM, ZHY & HEH 220 UOA CIOoIEel ZA Hiol A HEH(a pixel by pixel
merge)S ASol)| e £HE EEols AS SAHLZ ot= HIHI9 el AIAE,

&8 7

NI & Hetol MEE NFAZS ULEUE OI0IEtE YEsdle YHoZMN, =2 ZA(local
image)=S 22 ZMADl= NEY Y &2 HHE M6t AL, 222 282 Ha oo 2t o
Aol 4 =2 9 1-NE gYole AR, NHM Zdl HEH(the Nth frame buffer)Z2E N-
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JI=otd N-181 =&

1M T HEHE =28 A4S sSHAMIIEsE AN, ZA diol = Ao

HIHotel =22 A& CIOIEFR NBEM ZdY HHZEES =22 & HOlEte 24 =% Hluodts

AR, & =9 «LDNelS(a priority algorithm)ol J/=8t 2T HEHZEH &I 28 4
g H&t=l OO0lEH the merged data)E OIS ZalY HEHO CHoll 2

GIOIEFE BEAIIIE SHAHSQ, 4D Hes
Sole S, 2 A Z2E ZHY HEHCS Z2E OIOIEDF YWEEMM X (until all of the data in
all of the frame buffers have been merged), AtJ| Hlm, 8&, YL 2F HHE UI=Ests HHE
ILEole AS SOOI ol YWE Y.

A& 8

M7 JAAHM, A1 BlWE A AD] Zge BHI{erel 220l o of o 2 ZAol 24d =<
o Al Hio] EA Hlw(a pixel by pixel comparison of the priority of each pixel in each row
and column in the frame buffer)E X &lole S SA2=Z ol= GIOIEF HE 2.

=y
=y
'& o820 | oy A
SNE daa¥ argaol
2244 asEor el |zt~ 2ua
[ 1512‘“ 16 é&ﬂ 1©
s62
F43
204 802
ne Vsa
A L s o1q
e o | e [ caniop. [0
o ==
I \m
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