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which Bits are te be added will be cleared first (l.ea. any elements
of the background graphics which exist withir the fame byte as object
=reaphics will be Jost). The color generators are treated in the game
mannaer as abovae. This glvas the affect of tha Mobile ebject "braakinq
fisles™ ftn the backgreund as {t moves through a pattern. See figure 3
for an illustration ef this wmede.

The Jimitation of enly being able to display two colors within the
waimd line of 2 pattern position force the zbove coxprozmises when
combining sbject and background generaters. Which methed sheuld be
weed im & given sglitpation will depend on the graphies and cecoler of
Eoth the bBzcokgreoeund and tha sbtiect Experimentation will Be necessary
43 detorzine which method produces the least disruptien of the
backgreound graphics.

&mother option glrvres the progrimmer gontrol sver the choice of ecoler0

for 2any c£olor generator bytes which have hed their colerl echanged to
the object's color.

dT bit 1 of register E is 0, then the colerd of the abovae-mentioned
ealor bytes wil] not be changed.

I1f it 1 of register B (s 1, then the coler0 will be changed to
transparent (thereby caueging the backdrop coleor to be displayed as the
colesd) .

Pigures 4 and S5 (llustrate these last two modes of cperation
Taspectivaely.

The new pattern and color generators are moved to the obilct'!
Senerator tables as follows:

Each Mobi{le-Dbject will have table space assigned to (It (within
the VRAM pattern and coler gensrator tables) for 18 pattern and
color generators. These tables are divided (rto an upper and a
lower half. When a Mobile-0Object is displayed, the "active"
generators (i .e. these currently being used to display the object)
will reside in either the upper or lower half of its generatoer
tables. The halt which (5 set {n use i{s indicated by bit 7 of
FRAME in that object's status area. This bit will be 0 whan the
lower halt is a0t in vuse and | when the uvpper half is mot in use.
PUT_MOBILE moves the new generators to the hal!l eof the table not
in wse and alse complements bit 7 ot FRAME. This procedure
enables the new generators to be moved to VRAM wWithout disturbing
the current display. Ilf this wers not done. it would be possible
for one TV f{ield to display partially vpdated generators and
thereby cause the object teo flicker.

Oncae the new set of pattern and celor generators are moved to the VRAH
pattern and coler tzbles, PUT_MOBILE displays the Mobile-Object by
writing the names eof these new gensrators to the pattern name table in
erder to disptay the object at the called-for locatien. In addition
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the psttern names which ere overwritten {n the process of dl-pi.r;ng
the Mob{Je-Object wre saved, and then restored to the name table, ¢
necessary, when the cbject moves.

ROTE :
Due to an errer mear the beginning of the PUT_MOEBILE reutine, the
beginning part of- PUT_MOBILL wWill have te Be included as Part of the
cartridge progrem. Instead ol calling PUT_DBJECT for mobile obdects,
4t will be necessaty to call the version of PUT_MOEILE which wil]
rexide in cartridpge ADM. This has the following two side ef facts:

1. Mebile-Ubjects may not be components of a Complex object .

Z. The deiesrmd write conditicn will mot Be recegnicad by
PUT_¥OBILE.

The following is the section of PUT_MOBILE which must be lnceorporated
28 pert of the zartridge pregram:

WORK_BUFFER gavu 8004H
FLACS EQU 3
M EaQv s
¥YDISP gau )
IDISP ICU 1
¥P_BK QU 18
IP_EX EQU 17
PY_TO_PTRN_POS EQU 07E8H
CET_BKGRKD EQU 0EPEH
P2 cav GAEOH
PUT_MOBIL 1D IY,{WORX_BUFFER] ; 1Y :»s WORK_BUFFER
1f in GRAPKICS MODE 1
RES 7.B
$f in CRAPHICS XODL II
ST 7.8

LD [IY«FLACE2.B
PUSH KL

LD H.LIXI«11

ID L,[IXe22

LD A,IHL]

LD [IYeFRMI,A
X0OR #0OH

LD (HLl,A

INC KL

1D [, [HL]

LD A.E

AND 7

NEC

ADD A,8

LD [IY<«XDISPF], A
INC HL

LD D,IKL]
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CALL PXI_TO_FTRN_POS
1D LIYeXP_EK1,E

INC HL

ID I, ENL}

LD A.E

AND 7

LD CIY+YDISPI,A

INC ‘KL

LD D, L3

CRLL PX_TO_FTRN_POS
LD TIV«YP_@8K1.2

ID EL.{WORK_EUFFER3
LD DE,YP_BKel

ADD KL,DE

LD O,TiYe+YP_BK)

LD £,L1YeXP_BK)

LD BC,303K

PUSH IX

CALL GET_BKCRND

FOP 1X

J® Pn2
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The calling seguence for Mobile-Dbjects is:

An zdditiomal pateh is needed when operating in CRAPHICS MODE 1I.
this casc the last instzuction (n the above code (JP PM2)

LD IX,KICH_LEVEL_DEFINITION

LD KL ,CGRAPHILCS
LD B,MDDE ;

CALL PUT_MOEILE

with the faoliowing tode:

THRELZ_GEN

see above discussien for
parameter passed in reg B

In
is replaced

FUSH IX i Save another copy of ebject pointer
CALL pM2 i Call rest of OS5 PUT_MOBILE routine
POP 11X i Restore object peinter
LD 1Y.3 i S5et up for J iftem VHAM write
LD 4,[IXeé13 ; Cet FIRST_CEN_NAME
D B.A ; And save ancther copy
AND A,7? i Evaluate MOD 8
cep 7 i 1 NE 7 then
JR KZ ,THREE_CEN ; 3 generaters to move
LD 1Y.4 i Else, move ¢ generaters
LD 4,3 i A = FIRST_CEN_NAME
SRL A i Divide by 8
SRL A H to get {ndex into
SRL A H ceeler table
LD L. A i DE gets polmter to ebiect's
LD D,O H coler gans in VRAM
LD XKL .V_BUFT+B8H ; Point to 4th gen
2

PUSH HL

Eave peinter
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LD A,CKL]

ID r, 3 ; Copy this generator 3 timas
corYl INC HL

LD IHLl,A

DJNZ COPYZ

POP KL i Cet Dack pointar

LD A,4 ; Code for tolor table

CALL PUT_VEAM

RET

¥_BUF (s the addrass af the work zrea for Of routines (l.e. the
eddrass slored at WORK_SSIrER, SUSSR, 4k Easttridge ROH).

KOTE : In zpplicaticons where the dackgresnd colar (esloezl) of the
patierns over which the mokilic sbjsct is to move and the colar of the
mobile object itsell dows met change, the esbove patch will not be
needed. Instead it 3is sufficienil te fmitialise the color generators
for the moblle ocbject to the desired sslerifcalorl combination.

7.5 PUT_SPRITE

This routine handlec the display af all sprite objects; siseld, sisel,
magnifled and unmagnified.

The reutine uses BPRITE_YNDEX in the object's high level dafinition teo
determine which of the 32 zprites to uwse to (mplement the object.
Positional information from X and ¥_LOCATION in the object's STATUS
2re: ic used to update the wartical and horisental position entries in
tha sprite sttzribute table in VRAMN. The routine facilitates Sprite
ebjects bleeding off to tha laft as wel! as completely off the screen
by making use of the saziy ciock Sit.

Frame information far Bprite abjects comes from the FRAME_TAEBLE in the
object's CRAPHICS deta &rea. fach frame (s specified By a COLOR and =
SHAPE byte. The SHAPE byte (s addaed to the object's FIKST_CEN_NAME
(the tecoend entry in the objsct's CKAPHICS data arez) and thils scm is
then moved to the name antry pesition {n the sprite attribute table.
Bit 7 of the COLOR Byte is modified to reflact the required state of
the early cleck bit and then moved fo color entzry in the sprite
attribute table.

7.6 PUT_COMPLEZX

R Compler ebject is a collection of "component™ obfects. EFach frame
of a4 Complex object specifies the positicenal relationship and frame to
be tsed for ssch ! the component sbjects. The positional

relationship for al! the componant objects (s defined (n anm offset
l1ist and tha frame for esch component (s defineéd i(n 2 frame list.

Thers is one offset list and one frame list for each frame of the

Eomelex eb ject.



COLECOVISION
CRAPHICS USLRS' MANUAL pPage 3%

PUT_COMPLEI takes the following steps to display Complex aobjects:

1.

Using the FTRAME_LIST for tha particolar frame of the Complex
object to be displayed, :%a frame of sach of 2he compenent
¢ebjects (s wpdated,.

I and Y_LOCATION for axch of the componant objects is formed
by adding the X and ¥ offasetes for ssch sosmponent, as specified
in the OFFBIT_LIST, to the I wm? Y LOCATION: Scawm sha Complex
object's BTATUS arsa. Hote: the cffsets are B Bit vnsignaed
sumbers, so the locatlsn 8f the coxponent objects will dlwaye
be to the right and/er Ralew ths sscrdimats position indicates
5y I and Y_LOCATIOKR in the Cemplex ocbject's STATUS area.

Each of the czsmponent gbisctis is gisplayed by cailing
PUT_CBJECT fer =acsh of the component sbjects.
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g.0 DATA BTRUCTURE EBUMMARY FOR EEMI_MORBRILE OBJECTS
w1y ROX DLTA ARLAS twe

Migh Javel definitien for a2 Semi-Mobile ebfect; the afdress sf the high
level dotiznition (BMO) is passed to the graphics rectines w=Gen eszllod
ox te process the object:

END DLFV CRAFPHICSE ipointer te grephic dztz for ebject
DIFV ETATUS ipeintaer to pfatms mres
DIFV OLD_BCRLEIN ;poizter te seee srsa Poar OLD_SCRIEN

Craphics for semi_mobile ebjects are defined zz follows:

™

s DITE @BJ_TIFEL iLEX = §, ¥BN used suly £z Craghics Msda I
iMSN bits §,.6.7 taficatewhich thirds f
rfeneriter ladieg. Lo<meove gemerators fte
vif Bit 7 then move gess tv wpper iHird

« & L] ‘ - - - - gt“l. -

H ~ 8" - - * jewer "
it 4 indicates how many csler generate:r
ibytes per pattsTn generatoer to azpect, {f{
it € = 0 thea 4 Bytseiger else 1 byte/gen
DETSB FIRST_CEN_HAME ;inder inmte VRAM tzbles where object's

igenarators are lecsted

FFrBUY
thiﬂl

DIFE WUMCEX ;nurber of RONed generaters for obhject
DIFW CINIRATORS ;pointer to firet ®f ROMed pattsrns
DITV FRAXE_O ipointer to fizrs! {zame fata

DITVW FRAKE_1 ipointar io second frame

DIV TRAKL ipointer to Wth freme

The data fer esch {reme is erganized as folleows:

FRANI_s CLFE I_EITINT ;I_LITENT end Y_LITEKT are the width gnd
DETS Y_EITENT iheight ef the frame (2 pittern plazne pesitions
DITE KaMI_¢8 JEARE_§ threugh EAML u sre the nimes of the
DEFB KAME_1 ;patterns msed for fthis freme. Thete must
: 2 ;exactly I _IXTIRT ¢ Y_LITINT nimes znd they
DEFD KAKL 2 inust be arzazged im a ROV majer arrzy, as

ithey ara tu ke digplayed on the screen (i.e,
ithe patierns representing NAME_O will appear
4t the spper-1eft corner of the frame, KAME_n
iwill appesas 28 the lewer-right cermer).

The pattern generaters are stered as folliows:

CIKERATORS DETE b ,8b ,bb BB, b5, 00 30 .30 :where ¥b = Bimary graphic data
DETE bb.bb.bb.bb,bb,.bbk,.bb .58

DEFR  bb,bb ,bb,bd,bb, I, bbb
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Cach group ef & bytes correspends to one gemerator. These gemaraters are

2!l moved te VEAK by ACTIVATE. The fizet generator will be ivcated at FIRST_
CEN_KAML (tn Craphies Kode Il, the MSH of ORJ_TYPE indicates which thirds g
the gexerstoer lables will be Initieliced).

There are three possible formats for ecoler generaters. The [{zst twe sgre
used in Craphics Mode 1], the third Im Eraphice Mode I:

CRAPHICS MmMODE I1I:

1. If bit 4 of OBJ _TYPE ie 8, then there must be & colsr genarater Byias
per pattern generator. The HSK ef eachk byte specifies coler! far the terrespondng
pattern generalor byte. The LSN specifies coler®. (i.e. if the firet colsr
generater leoke lfke: DEFE P, iF,8F,1F,39,3%,3%,39 , then the firet § iimes eoi
the correspending generator will kawve 2 ealerisBLACK anéd coloz0aVHITE 2m¢ tha
Iest § lines will have coler!i=LICKT CREEN and eolerdellCKT RED.)

DEFI ee,ec,ee,ec,e0,82,.828,88 ;Coleor generator for 1st pattars
DEFR ee,ee,ce.te,ce, e, k0,88 ; " = « Z2ad »
DIF1 tcyeC 8C, L, L2 L0008 3 " » " last "

2. If bit & ef OBJ_TYPIL (s I, them enly sne celer genesater byte pet
pittere generator will be expected. This byte will be duplicated B times by
the ACTIVATL reutine when moving the generaters te VRAM. Exch #yta &as the
stee format os above. There must be sne Byte per pattern generater.

DETS ee iCelor gemerater for 1st patters
DIFB ee HE v * 2Ind =
DIFEB 33 i . ® last "

GRAPHICS MODE I:

3. In Graphics Kodae | the patiern gemerator table cez be thozght si as
Givided up inte 32 greups o! & generators. ILach greop ef patterns gemearstacs
skare the sime coler generster byte. Therefers, there m=cst be eme ssla:
generator byte for easch group which centains pattern generators [(sz the
ebject.

k8% RAN DATA ARELS t:2

The status area for semi_mobile ebjects is as follews:

ETATUS DEFS 1 ;Freme number te be displayed
DITS 1 ;XI_LOCATION, lew byte firet
DETS 3 ;Y_LOCATION, [ew byte fiest

;I ind Y_LOCATION esed by game pregrzm Lo
ipesition sbject on screen 2rd aze 14 Bt

itlguef Sumbers
DEFS 1 JRIIT_CIK, imdex to area for adding mew
“igeaerators O
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Old_screer €ata has the fellowing structure (if OLD_SCREEN ( 7000H, then
it is in VRAM, elwe §t {s im CRAM):

DLD_SCREEX

DEFS

DIFS

DIT S
DLTs
DIF S

X_FAT_POS, eclemn im which the mpper left cermer
;6! saved screen lies. This byte fmitialised to
i80K by ACTIVATE io indicate me Saii saved yet.
iY_PAT_POS, tow iz which upper left cormer eof
iBaved screen lies.

JI_TITENT ef saved screen

iT_EITEWT ef seved serasen

iWhere = = the Jargest screes that will need to
;be seved (1.». the largest valuwe ef I_IITINT ®
;I_LITINT fer any ef the frases of this ebject).
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v.0 DATA BETRUCTURE BUMMARY FOR MOEBILE OBJECTS

8t ROR DATA ARELS ==3

High love] definition for Mobile ebjects; the address of this data block
(MOB) {s passed to the various graphics rewtines when processing the objfect:

MUE DEFY CRAPHICSE ipeointer to graphic dats for ebjact

DEFY BTATUS ipeinter to etatus araea

DIFV OLD_SCREIN ;polimtar to save irss for OLD_BCREEN

DETFS TIRST_CEN_MAME ;imdex imte VRAM tables where esbject's
i"active™ gansrztore are loczted, {.e.
ithese Being ssed to display the sbisect
itpece for !B generators must be raserved
ifer exch Mobile ebfact

Craphiecs for a mobile ebject sre defined o5 follows:

GEAFHILS DETFS CBJ_TIPE iLEX = @
DEF} KUKCEN ;nueber of ROMed generators for chiect
DIFV MVW_CEIN ipointer te space fer creation of rew

igenerators
DIFY CEINIRATORS pointer to first of ROMed pattarnms

DLTV FRAMI_O ipointer to first frame data
DIFV FRAKE_1 ipoimter te second frame
DITY FRAKE _» ipelinter te Nth frame

The data for each frime is orginized as follews:

FIANI » DEFR MAME _1.,)amMI_3, NaMI_C, NAMI_D,COLOR
iwhere the pattern
;lor WAME_A will sppear im the upper left
;eorner, KANME_B (n the lewer left, NAMI_C
;in the wpper tight and NAME_D im the lewer
;right. The MSN of COLOR specifies the
;eeler fer the frame (e.g. Lf MSNa7 then
;frame will be CYAN) the LSN must = 0.

The pattera generators &re stered as follows:

GENIRATORS PETS bb,bb,bb, bb, 4D bbb, 0, bD where B s Rinary graphic data
DEFD bb,bb,bb,bb, bb,bb,bb,bd

DLF} bbbk ,Bb . bb, Bb, BB, 0D, ID
Each grouvp ef & bytes corresponds to one genetater. [Lach gemerater is
referenced by fts position {n the the table. The value of the fizst generater's
mame i 0, the valwe of the second pemerstor's zame i ! alc, New generaters
cteatef at gime-on time and stored at (NEV_CEN) contizoe fa the numbering
sequence. (1.e. it there are B genaraters im ROM, nombers €-7, then generator
neeber B reffers te the first generater im & table starting at (NEV_CEX), etc.)
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wzy RAK DATA AREAS tst®
Thie gtrocture for & moblla esbject's ptatus (s as [ollows:

BTATUS DErS ] ;the lewar 7 klts specify the frame to be

;displayed, bit 7 {ndicstes which VRAR table
;ered is fin uwse and must mot be altered when
:thasging the frame nuaber

DEFS 1 ;I_LOCATION, lew byte first

DIFS 1 Y_LOCXTION, low byte first
;I and Y_LOCATION wsed By game progran to
ipositien ebject em escreen amd are 14 Bit
;signed members

DIFS 1 JNIV_CEN, peints te arst for adding few
igenersters '

Did_screen datz kas the following strectere (1f OLD_BCREERK ( 700(K, then
it is fa VRAM, else it ig iz CRAM):

OLD_BCREER BEFE 1 ;X_PAT_POE, column in which the uvpper left
;eorner of saved screen lies. This byte
;1B Initialised to BOK by ACTIVATE teo indicate
;that there is mo data saved yeot.

DIFS 1 ;Y_PAT_POS, row im which upper left cormer of
;stved gcreen lies.
DIFS ] ;Kine Background nemes, arranged in ROV mader

;order.
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1¢.0 DATA BTRUCTURE SUMMARY FOR EPRITE OBJECTS
vrr QOR DATA ARELS P2t

High lsvel detinition for Bprite ebjocts; the address of this dats Block
(§?_0OBJ) is parssed to the varicus graphics revtines when processing the ebjmct:

srY_ORJ DETV ERAPKILSE ;fointer to graphic dats for ebject
DETV BTATUS iprinter fto ptatus erae
DIFE BPRITE_INDEX ;sprite nomber fur this ebject (£-31)

Craphics for a sprite ebject are defined us follows:

CELRHICS DLre QEJ_TYPE ;08J _TYPE = 2
DEF2 FIRST_CIN_MAME meme eof fizst sprite gensrater
DIFV CENERATOLS ipointer to ROKed generators
DLTE NUMCEN ;nueber of ROMed generstere for ehject
DIFV FRAXE_TAINLE ;pointer to table of frame dat:

The data for each frame is orginised zs follows:

FIAMI_TABLE DETI COLOR ;gprite's eolor f(or this frame
DLFB SKAPL ;offset frem FIRST_CEK_NAMI (generaters
;te be vsad for this frame)

DETE COLOR ;secend freme ceoler
DIFE SHAPE ;second frame generator
DITE COLOR ;last freme coler

DETE EHAPE ;last frema genatrater

The patltern germeraters are stored as follows:

CINERATORS DEIFER bb,.bb,bb,bb,bb,bb, bbb, bd ;where bb = bimary graphkic data
DET) bb bbb ,bD , bb, bbb, D, ,bD

DIF} bbbk BB ,bb,Bb, kb, 0B ,ED
tte EANM DATA AREAS csrt

The strocture for a mobila ebject's status is as fellows:

ETATUS DEFS 1 ;Fraze nunber teo be displayed
DEFS 1 ;I_LDCATION, lew byte first
DEFS ! :Y_LOCATION, low byte first

;I and Y_LOCATIOR mwsed by game program lo
ipesition ebject en screen and are 146 bit
isigmed aumbers

DETS i ;NEIT_CIN, indexr of {ree sjpice {n
;generatoer table
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DATA SBTRUCTURE BUMMARY FOR COMPLEX OBJECTS

Wigh level delinition for Complex ebiects; the eéddress of this data block
(CON_OB) is peesed to the verious gqraphics rectines whepn precessing the ebject :

coM_uB

DIFV
DLFV
DIFTVW
DEFV

DITV

CRAPHICS
STATUS

oBJICT_!
OBJECT_?2

ipointer te graphic data for ebiact
ipeinter teo states area
ipeintar to cemporent sbiect 1

- -

H " 2

Crzphices fer 2 Compler object are defined as follews:

CERFHILS

freme

freme

RDEFL

DIFV
DETV

DENRW
DEIFW

ORJ_TYPE

TEARE_LIST_®
OFFSET_LIST_O

FRAMI_LIST_a
OFFSET_LIST_n

iKSN of OBJ _TYPE = number of cemponant

H ebjectis (most eguel nuaber
' ef high level ebject addr)
iL5K of DBJ_TYPE = ¢

ipointer to freme llst for first freame
ipeinter te list of offsatls for first

ipointer to frame list for last frame
ipointer te list of offsets for [asgt

42

Eechk freme of 2 complex ebfect is Cefined by & list ef frame nombers and amother
list of offsets. Lach entry in the FRAME_LIBET specifies the frame to be displayed

fsr ene of

the first cemponent object, the second entry specifies the frame number for the

second, etc.

FEARI_LIST a

BETE
DErE

DLF1

t1
£

;irame nusber for first component
iframe nusber for second component

;itame muzber for last cemponment

the component ebjects. The first entry specifles the frime nomber for
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The OFFSCT_LIST specifies the locatifon of sach of the component ebjects with
respeact to the X and T_LOCATION given in the compler ebject’s BTATUS ares as

follews:

OIFSET_LIST »n DITE Idisp ;I6lgp » mownt first ecempoement élsplaced
sherisentally from I_LOCATION of cempla:x
sbject
LT Ydisp ;¥8isp = zpount {irst cemponent displaced
;vertically frem Y_LOCATIOKN of complas
skject

PLEFi idisp ;ssme ipr second component
DEFR Ydigp

nir: léilg ;sime for lest cemponent
DEFE Ydigp
=tr JAK DAITA AREIL ®=E®
Etztus ares for & Compler eobject
ETATUS DETFS 1 ;Frane nomber te be displayad

DEFS 1 ;I_LOCATION eof ebject
DIF S 2 ;Y_LOCATION ef object
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This tigevre lllustrates the relatisnship betweer the Meta-Plane and

X_LOCATION szd Y_LOCATION ars siztean bit signed

Pztizra Planme.
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tke locetien of an ebject's vpper-lelt

These verizbles are part of each ebfect's STATUS ares in CPU
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The felleswing {igures rapresent the four methods which PUT_ROBILL wses

te sgperizpess & Moblls ebject
te PUT_R/CEI
uvsed.
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