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ere Frames - oach frame mzy be sither in cartridge ROM or CPU RANM
TRAKE_0...FRAMI_n - cartridge ROM or CPU RAM
Bince the frame pointers (FRAMI_O.. .FRAME_n) are 16 bit sddresses, the

frame data for an object may be leocated anywhere in cartridge ROM or
CPU RAM. The [ormat for a Mobile cbject's f{rame data is as follows

byts:

e 1ist of & pattern names. The four names specify which of the
ebiect's prtterns are to be displaved {n sach of the ebiernt's
four quadrants as fo!llows:
neme quadrant

i upper left

2 lower left

3 upper right

4 loewer right
The valuve of the name specif{ies the object's gensrators as
follows:

0 = first ROMed pattarn
1 = second ROMed pattern

NUMCEN-! = lest ROMed pattern

Name values greater than or equal to NUMCEN refer to patterns
stored in the location starting at NEW_CEN in CPU RAM. A
value of NUMCEN refers to the first pattern in that area. A
valope of NUMCEN « ! refers te the second pattern etc.

The MSN of this byte determines the color of the object (i.e.
the color! of the object) and the LSN must be 0.

=% Cegnerators - cartridge ROM

All ef 2 Mobile object's pattern generators must be grocped together
in a4 contiguous block starting at location CENERATORS. ©[Each pattern
generstor must be § bytes long. The number of generitors must egual
the number stored in NUMCEN:

byte:

e »b,bb,bb ,bb,bb,bb,bb,bb - first genaratoer (bbb = binary graphic
data)

] 8b,.bb ,bb ,bb,bb bbb ,bb, kb - secend generator

for a total of B*NUMCEN bytes
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sx® ETATUS - CPU RAH

A Mobile ebject's gtatus area consists of 4 glements

byte:

-} TRAME - bBits 0-6 indicate which frame is to be displayed Bit
7 is used by the PUT_MOEILE routine and should not be altered
when changing the frazme number. ’

1 I_LOCATION

| Y_LOCATION - The I and Y_LOCATION variables specify the
sszrdinate pocsition of the unpar leaft cornar of ths esbhject an
¢ "metiplane” which {ncludes the pattern plane.

S peinter to NEW_CEIN areaz - This pointer points to the nerxt
svallable space for acdding new generators. it will be
initiallizsed by ACTIVATE with the 16 bit value NEW_CEN from the
para=eter segment of the object's CRAPHICS arez. Routines

which add generators to this area should {ncrement the pointer
by § each tims 2 new generator is added if subseguent
generators are not te coverwrite previous ones.

g2 OLD_SCREEN - VRAM or CPFU RAM

OLD_SCREEN is zn erez for saving pettern names which are overwritten
in the process of displaying the object. Bince all Mobile ocbjects are
displayed by writing ¥ names inte the patten neime table (except (n
ceses In which part of the cbject s off the pattern plane) the sice
of the OLD_SCREEN arez for any Mobile object is aslways 11 bytes. The
first two bytes specily where (in pattern plane positions) the names
came froz and the next ¥ bytes contain the 9 saved names. ACTIVATE
inititalises the first byte te 00H which indicates to PUT_MOEILE that
no nimes have vyet been saved.

byt

] I_PAT_POS - pattern poegition column in which the upper Jelt
corner of the saved "background f{rame”™ lies

1 Y_PAT_POS - pattern position row {n which the upper left

coerner lies
i-11 the nine backgreund names
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.0 SPRITE OBJECTS

Sprite cbjects are composed of individusl sprites. They may be efther
stzed or sizel sprites, and may or may not be magnified.

The data areas that make uvp sprite cbjects are similar to those for
the other object Ltypes. The high level definition contalnms two
addresses which point to the ebject’'s CRAPHICE data end the STATUS

arsa respectively. Fellowing these addresses there (s a byte which
fetermines which ef the 32 VDP sprites will be used to implement this
ebject.

Each Sprite object must (nclude a set of pattern generators which will
be used to create 2n image on the displey. These gesneraters By be
stored as part of the object's CRAPHICE data in ROM and moved to the
Sprite generator table Iinm VRAM. The location within the sprite
generator table toc whieh the generators should be moved is Cetermined
by FIRST_CEN_NAME, a byte within the CRAPHMICS datz 2rez ({.a. the
first generator ghould be located at YRAX aiddress = sprite generator

base address « FIRST_CEN_NAME * 8),

Frames for 2 Sprite object are defined in the FRAME_TABLE. The
FRAME_TABLE contains & peir of bytes for each frame of the object.
The first byte specities the color that the frame will be and the
f#econd byte deternmines which generator (er generaters in the case of
sizel sprites) will be used to define the shape.

Once the pattern genarators have been moved to VRAM, a Sprite object
may be displayed by setting uwp it's STATUS area and then calling
PUT_OBJECT. To set up the STATUS area, the following must be done:

1. Bet the first byte, FRAME, to the desired f{rame number to be
displayed. This number is used to plck one of the pairs o
bytes (n the FRAME_TAELE which determines the color and shape

te be displayed.

1. The 1¢ bit signed valves at I_LOCATION and Y_LOCATION must be
set to the desired x and y pixel positions of the upper laft
corner of the object.

To place the Sprite object on the screen, the following calling
segquence s used:

ID IX ,0BJECT_NAME
CALL PUT_OBJECT

WVhere OBJECT_NAME s the address of the high level definition for the
cbiect.
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§.1 DETAILED DESCRIPTION OF BPRITE OBJECT
DALTA BETRUCTURE

fidentiZiers in caps refar to symbols in the data structure sumzary)

Ezch Sprite object is defined in cartridge ROM by:
1} SPROBJ - the object's “high level definition"”
2) CRAPHICS - an area centaining the object's graphics data, divided
inte three subsections:
Parametesrs and Pointers
frame_Table
Cenerators
= $
¥

£ 1!

aTL

BAw
L=

S - &

'11

T
gtatos area

% dotalled description of each strectore o] lows.
we® SPROEJ csertridge ROM

The high level definition, at SPROBJ, is composed of two 14 bit
adiresses gtored in the normz! manner with the ]ow erder byte first.
Following the addresses is a byte whiech [ndicates whiech actual sprite
number iz used to implement the object.

byte:

-} cdedress of CRAPHICS (the start of the ROMed grephice data for
the object)

b tddress of BETATUS (the object's RAM status area)

$ EPRITE_INDEX (determines the sprite te be used for this

cbiect, {.e. 0-31)
W¥T CRAPHICS - cartridge ROM

The ROMed graphics data for a Sprite object can be thought of in three
conceptual chunks. Each chunk is stered 2s follows:

TR ® Parameters and Pointers

byta:
[} OCBJ_TYPE - OBJ_TYPE is equal to 3 for all Sprite objects.
1 FIRST_CEN_NAME - an {ndex inte the sprite pattern generater

table in VRAM. This index specifies the location te which the
ROMed pattern generators will be moved ({.e. the bDase acddress
¢! the sprite pattern generator table ¢« 8 ® FIRST_CEN_NAME =
the address wilhin the pattern generator table where the
ebject’'s 1st pattern generator will be stormd), The first
pattern generator will be moved to the locatien in the pattern
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generator table (ndexed By FIRST_CEN_NAME and the rest o¢ the
genesators will be loaded seguentially. When using sizet
sprites, FIRST_CEN_NAME must be a multiple of €.

i 4ddresys @f TENIRATORE - the start of the ROMed psttern
generators in the object's graphics data ares.

- KUMCEN - fndicates Now many pattern generators ara daefined
{stored) #n the graphics data area. This f{s the number of
generators which will be moved to the VRAM generator tablge

] sddress of FRAME_TABLE - This is a pointer to the table
containing ghape and coler informatisn for sach frame of the
sbiect.

®x® FRAMI_TABLE - cartridge ROX er CPU RAM

The FREAME _TAELE centains & pair of bytes for each frame. The first
tvte af each palr Setermines the color and the second .byta points to
the generator (or set of feur generaters in the case of sigel Fprites)
te be usaed for thzit fraime.

byta

-} COLDOR for frame O

1 SHAPE - index to generator(s) for frame 0, e.g. the VRAM
address of the generator(s) for this frame = sprite generator
base address « 8 ® (FIRST_CEN_NAME « SHKAPE). WVhen using sicel
sprites, the wvalve of SHAPE must be a multiple of €.

2 COLOR for frame 1

3 BHAPE for frame 1

Zn COLOR fer frame n

Inel EHAFE for frame n

®xe LINLRATORS - cartridge ROM

A1l the RCMed pattern gensrators must be grouped together in a
centiguous block (starting at lecation GCENERATORS). Each pattern
fenerator must be § Bytes leng, and the number eof pattern generators
must conform to the value stered in NUMGCEN:

byte:

e &b kb ,bb 5D BB bbb ,bb,bb - the first 8 byte pattern generator
{(bb = binary graphic data)

3 Bb,bb,bb ,bb ,bb,bb,bb,bb - the second 8 Byte pattern generator

ate. for a total of BE*NUMCEN bytes
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rxx STATUE - CPU RAM

An object's status area consicts of 4 elenants:

byte:

o 1 Srte for FRAME — dndizztzs swhizsh of the object’'s {rames is
to be displayed.

1 2 bytes for X_LUCATION

3 2 bytes for Y_TOCATION = E_LOCATION end Y_LOCATION give the
coerdinate powition 6f The zpper lefi cornmer of the object on
& “wmetapleane” whiech izmcicdes the pattern plane (see fig. 1).
The origin sf ths pattern plane is coincident with tha erigin
ot the metaplane. The velues at X_LOCATION and Y_LOCATION are
14 tit signed nombers which permits the pesitoning of an
sbject znywhere within or sutside of the pattern pline. This
@nablas zn ebject 23 be Bled on er e{f the pattern plane in
any direction.

L1 2 bByte for NEIT_CGEN - z2m {nder which peints to the next
generctor location awhich can be Tsed when adding new
generetors to zn objesct's generator tables. After the

object's ROMed generztore have been moved te its VEAM tables,
ACTIVATE will set NEIT_CEN to equal FIRST_CEN_NAME + NUMCEN.

Some cobjects may roguire gensrators which are essentially
modified versions of cther generators (e.g. a genarator which
Tepresenits the pattera of ancther generater which has been
fotated?. TRO™M wpace tan be conserved by including only the
“unmedified"” gensrators {n the graphics €ata and using systex
routines to Qenerzte the modified versions. KEXT_CEN points
to the nezt free location in that ebject's generater table to
which 2 modi{fied generztor may be added. VWVhen adding new
generators in this manner, NEXT_CEN should be updated in order
tc prevent new genefators overwriting old ones.
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5.0 COMPLEX OEJECTS

Complax ebjects arm aggregates of ether “compenent™ ocbjscts which may
be of any typer (imeluding other Complex abjects) azcept Moblle
objects. This object typs gives the game progrimmer the ability toe
combine gseveral obijects in erder to creats & higher order graphic
entity. Comples ebjects ey have muitiple freames and may Be moved
about en the display é= the c2Ee minner as any other sbject.

Before a Complex obfect van de displaved, all of ite component obiscts
RUS! be sctiveted., Tiis =z2r Ba dona by antivgtinmg 28 cosplas sbjvct
itself (ACTIVATE ail! Z=2sa process 211 the zomponent cbjectsd .
However, {f any of the componant objects are type BEemi-Moblile and the
VDP I8 cperasting in grapghics soda I, then all the component objects
Bust be individually activated. 1t ACTIVATE is not used, then in
tdcition to moving ¢&s geomacetors to YRAM, the FRAXE vwarfable in the
STATUS area for each of the component ebiects must be initialized to

.

Once all the compcnant madbjects are activated, o Complex objact may be
placed en the display ¢n tha same mannar as any osther object type.
The object's STATUS arez ig initialised with the desired frame number
ind position, and then PUT_OBJECT is called. PUT_OBJECT will! thaen
Seter=ine the zorrect trame number and position for all of the
compenent objects znd piacey tham on the digplay.

Each frame of the Complez sbject points to a list of frame numbers and
¢ list of cffsets. The list of frame numbers specifies the frame
aumber to be used for each ©f the component objects. Tha list of
o{fsets specifies the positionz! offset of each of the compomnent
ebjects from the Compiss sbiect's I and Y_LDCATIONS.

S.1 DETAILED DESCRIPTION OF COMPLEX OBJECT
DATA BTRUCTURE

Complex cbfacts are defined f{n cartridge ROM by:

1) COM_OB -~ tha sbjact's high level definition

2) CRAPHILS - which contains frzme and offset parameters. For asach
frame of the Complaxz sbisct, these patameters define the {rime numbers
for the component objects and the positional relationship between the
component objects.

and in CPU ram by:
1) BTATUS - which ecentains the frame and pesition variables for the

object.

The following (s & detatled descripticm of the data struetere:
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®ex COP_OBR - cartridge HON
The high leve] defjnitien of 82 Complax sbject contains pointers teo the

CRAPHICS end BTATUS srees for the sbject, snd ¢ list s! eclresses
peintiag to the Righ level defimition ef the cempsment sbjescts.

byts:

<] sddress ol CRAPHICS (lhe stayt ef the ROMed graphics €ats for
the object)

2 edérass of BTATUS (lhe b jact's RAX statws area)

4 sédress of the Ist compeomenmt sbjoct Ri=h lovel def itniten

‘ - - - an - - - -] -

:“_2 L ] L] - ‘lh - - - - -

tt:r CRAFHICS - ciriridge EDK

The graphics seguent ef 1 Comples e ject cam be thomght of 25 divided
into three soctions. The first sectiem conteizc the fallowing:

byte:
] OEJ_TYPE - This byte is diwided imte -bwe parts:
LSK -~ gpecilies the edject type =af must 30 egue!l te 4 for
coapler objects.
MSN - contains the sombar af compoment ebjects that male wp
the compler ebject.
1 pointer te TRAMI_O (li¥t ®f frame zumbars)
3 pointer to QOFFSIT_Q (list of sffsets)
S peiater to FRAME_1\
7 pointer teo OFFSET_1
ine! pointer te FRAMI_n

2r+2 rointer to OFFSET_x»
tee FRAME_O ... FRAKE_n - cartridge RON er CPU RAN

Each frame of & complez object specifiss the frame mczb-~rs to be Esed
for each of {ts cemponent obfects. “The frzme numbers te be used for
any given frame are zrranqQed im ¢ iigt; €hea first entry beiag the
frame nunber for the [irst cempozent, the secend extry the frame
nember for the sencond cemporsnt, 2tz. Thete may be o5 sany frame
1ists as there are frames, or severz! o7 8l [rames may share the sime
frame list. Tor ezample, if the enly €iffearence hetween fzimes ef 3
complax ebject were the positional relatienship af the composent
chjecds, then ene frzme list woulf be sgfficient. The formast of the
frame lict is 2s follows:

brte:
0 frame sumber for Ist compeomest

1 - * " ind i

| T | & b ® ath -
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ve1 OFFSIT_@ ... OFFSET_m - cartridge ROM or CFU RANM

Esch frame of a2 Complex ¢bject 2lse most have an sffsat list_ This
Iisgt determines the position of exch of the compoment ebjects with
respect te the pesition sf the Complex ebject (rts I s=d Y_LOCATIONSs) .
Fach entry in the offset list has two components, s sme byte I
displacenent followed by ¢ one byte Y displacement. These
displecemants are unsigned § bit Integers and sre added to the 3¢ Bit
vilues contiined in the Complex ebject's X and Y_LOCATIONs to form the
cooréinate position for sach of the component sbiscts. As with the
frame Iists, there may bs &5 many effsetl Iists &5 thsra are {rames, ®f
fewer it several or all frames use the same affset Jist. The format
of the offget lists lg 25 follows:

byte:

<] I displacesent {or ths ist compoment sbject
l ' - L} [ ] l‘t - L
2 : L ] - L] :n‘ L :
3 Y “ » = 1=nd " -
in I " " ® =ath - -
2pe+! Y . - " ath = .

xee STATUS - CPU RAX

The STATUS irea for & Complex ebject Is similar te the STATUS aresz for
any other object type. The eonly difference is that the 5th byte,
NIIT_CEIN, is mrot used.

Byte:

0 TRAEKE - the valuoe in this byte indicates the freme to de
displayed.

1 I_LOCATION - & two byte valse detersining the 2 positien st
the Complexr object on the €isplay.

3 Y_LOCATION - a two byte velue determining tha Y positien ef

the Complaz object on the display.



COLECOVISIOX
CEIAPHILS USIRS' KANUAL page 14

6.0 ACTIVATE
Calling sequance:
LD HL,OBJICT_NAME

E§CF i MODVES CENERATDRE TD VRAM
CALL ACTIVATE

=BT =
LD HL,OBJECT_HANE

OR & i DOESN'T HDVE GCENFRITORE TD VARNM
CALL ACTIVATE

Registers used:
Uses all registecs
RAM Used (starting at WORK_BUFFER):

If the object type is Semi_Mobile, the VDP (s sperating in Craphice
Mode II., and Bit 4 of OBJ_TYPE = !, then 8 bytes starting at
WORK_BUFTER are used. Otherwise no RAM is used.

6.1 DESCRIPTION OF ACTIVATE ROUTINE

The primary purpose of the ACTIVATE routine is to move the pattern and
celor generators from &n object's CRAPKILCS data area to the locaztions
in the VRAM pattern and color generstor tzbles sssignad to it. In
sddition ACTIVATE will initialicze certein varjiables in ths cbject's
BTATUS and OLD_SCREEN &resas. How the routine aztsally fumetions is
depancdent on the type of object Being "activated™, the graphics mode
being used, and the stite cof the carry flag.

1) Aetivating Semi-Mobile ebjects

If the third address pointer in the ebjfect's high lsvel definition is
less than B000K, thenm that asddress is taken to be ths address of an
OLD_SCRELN area for that cbject. The first byte im the OLD_SCREEN
ares (s (nitialized with an BOH. This value indicates that no data
Ras yet been saved in OLD_SCREIN. WVhen PUT_OBJECT sees this value It
will not attempt te restore the contents of OLD_SCREEN to the display

The first byte in the cbject's STATUS esrez, the FRAME varfabdle, is seot
te 0.
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The éth byte {in the object's BTATUS area will be initialized with ,
valoe equal to FIRST_CEN_NAME ¢ NUMCEN. Routines which 184 new
generators to the bbject’'s pattern and coler generater tables may
access this Dyte to determine whare to put them.

It the carry flag (s set when ACTIVATE {5 called, then the object's
pettern and coler generators wjll be moved to the pattern and eolor
generator tables in VRAM. If the earry flag is not set, then the
generators will not be moved; in this case only the STATUS amg
OLD_SCREEN wmrwas will be affected. This feasture i{s vsed when ssveral
ebjects share the same generators. ACTIVATE needs to be callad with
the carry flag set for only one of the objects, ts get the gesnsraters
to VRAH, and the other objsects sre ACTIVATED with the carry flag not
set to prevent the generators frem being moved again. The gensratoers
ire movad as follows:

a) In Craphics Mode I
All the pattarn generaters (tha mumber of whisk !5 given Sy the
NUMCEN entry) zre moved to the pattern generator table i= VRAM.
The first generator (s moved to a location within the table
specified by FIRST_CEN_NAME (i1.e. the VRAM address to which the
[iret pattern generastor {s moved = pattern generztor base zddress
+« 8 ® FIRST_CEN_NAME). The others are loaded sequentislly.

In Craphics Mode I the pattern generater table Is divided into 32
eight-byte blocks. The coler fer each block of B generztors is
Cefined by ene color generator byte. Therefore, ACTIVATE nseds
to determine the number of color ganerator bytes that must be
moved to the VRAM color generator table. It €oes this fa the
following manner (see NOTE below):

The first pattern ganerator will require & color generator byie
at FIRST_CEN_NAME/B offset frem the start of the coler genzzats
table. The last pattern gensrater will require a coler genesator
byte at (FIRST_CEN_NAME + NUMCEN -1)/8. Therefore, the total
number of color generators needed will be (FIRST _CEN_NAME «
NUMCEN =-1)/8 - FIRST_GCEN_NAMZ/8 +!. ACTIVATE will move this
number of color genaerator bytes to the celer generator tablas
starting at VRAM address = coler table base 2d4recs
FIRST_CIN_NAME/S.

B) In Craphiecs Mode II
In this mede the pattern and coler generator tables are divided

into three sections. Each section contains the generators which
will be displayed in the correspoending third of the patter=s
plane. A Semi-Mobile cbisct needs to hRave {(t's generators moved

to ene ot more sections €apending en which thirds of the pattern
plane it may appear tn. The MSN of OBJ_TYPE in the cbject's
CRAPHICS data arer indicates which secticns of the generatoer
tables the pattern and coler generators should be moved to zs
follows:
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)

it bit 7 = 1 then move gensrators to the 18t section

1f Bit 6 = 1 then move generators to the 2nd section

i1 Blt 5 = 1 then move generators to the 3rd section
The starting lecation within each section to whith the gGenerators
will be moved Is specified By FIRST_CIN_NAME. The first
pattern/eclor generator will be located at FIRST_CEN_NAMEI and the
rest will be lozded sequentially (e.g. if the MSK of & Bemi-
Mobile object = 1010E, then the pattern generators will be moved
to VRAM address = pattern base address « FIRST_CEN_NAME ®* §, angd
&lse to YRAM asddress =« pzttern bBase address ¢ 1000H
FIRST_CEN_NAME * B8),

Eit 4§ of OBJ_TYPE indicates whethsr there are B or i coler

generTetor byter per pattern generater, If this bdit {s 8, then
ACTIVATE will ezpect 8 color generator bytes per pattern
generator. If bit 4 (s 1, then enly one ccler generator bByte

will be erxpected. This byte will be used to fill all aeight bytes
ef the asppropriate coler generater in VRAM. The Iocatien within
the colsr tzble to which the generztors are moved fe deatermimesd
in the game fashion ag the pattern generaters (see above).

Aetivating Mobile ebjects

The first byte of the object's OLD_SCREEN area {s initialiced with
B0H.

The frame varfable, the first byta f{n the object‘'s STATUS arez, is
initializsed to 0.

Bytes & and 7 of the objfect's STATUS aresa are {nitizliced with the
value HWEW _CEN from the object's CRAPHICS data. This value is used as
8 pointer to the beginning of an area reserved for the addition of
generators created at gazme-on time.

. B

hctivating Sprita ebjescts

The frame varfable, the first byte in the object's BTATUS area, is
initfalized te 0.

Eyte € of the object's STATUS artea is initialfced with the value
FIRST_CEN_NAME ¢ NUMCEN.

All the generators in the CRAPHICS dat: ares are moved to the sprite
generasteor table in VRAM. The firgt generator is meocved to the location
specifled by FIRST_CEN_NAME a2nd the rest are losded in sequentially.

€) Activating Compler chjects

The number of component sbifects to activate is determined by the value
contained in the MSN of OBJ_TYPE, the first byte in the object’'s
CRAPHICS data area. TFollowing the pointer (o the object's STATUS ares
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i{s a list of addresses. Fach address in the Jist points to the high
level definitien for one of the component objects ACTIVATE (s called
once for each of the component objects, with the state of the carry
flag set to the condition it was in when the routine was inftially

called.

NOTEL:
An srrer In the ACTIVATE routins shows up when ACTIVATE(ng Semi-Mobile

ebjects, or Comples objects containing Bemi-Mobile objects, and the
VDP is operating In Craphics Kode I. This errer causes an incorrect
number of color generator bytes tc be moved to the ceoler table in VRAK
when FTIRST_CEN_NAME of the ebiject {2 80M =:r srzatar. In these
fnstances, the cartridge program will have to fulfill the functions of
ACTIVATE, and move the pattern and color generators to VRAM itse]!.
Inititalization of the STATUS and OLD_SCREEN areas can still be done by
ACTIVATE, meke sure the carry flag is NOT set when celling ACTIVATE on

such osbhiects.
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7.0 PUT_OBJECT

Calling segquence (for all object types axcept Mob’le objecte):

LD I1T,0BJECT_NAME
CALL PUT_OBJECT

Fegisters used:
Uses all registers
RAM ueed (starting at WORK_EUFFER):

1. Bemi_Mobilea
1f OLD_SCREEN (s not uvsed, then mo RAM area {g used by
PUT_OBJECT. 1f OLD_SCREEN (s uged, then the mirimum sgpace, in
bytes, used by PUT_OBJECT wil! be squel to the number of
pattern blacke in the Jargest frame (i . e. the largeset value of
I_EITEKT ® Y_EITINT) plus 4.

2. Mebile
Eee discussion of PUT_MOBILE Peleoew.

3. Eprite
¢ bytes .

4. Complex
The samount of RAM used is equal to the largest zmount used by
&ny of its component obijects.

7.1 DLESCRIFTION OF PUT_OBJECT

PUT_OBJECT plasces a8 frame of sn object on the display. VWhich frame is
displayed and where {t is placed on the display &re specified {n that
object's STATUS area. When PUT_OBJECT is called, {t will determ:ine
what type of cobject (s to be "put”™ on the display and ther branch to
cne ef four subroutines designed to hindle that particular object
type. These subroutines are: PUT_SEMI, PUT_MOBILE, PUT_SPRITE and
PUT_COMPLEX. Eelow is a description of each routine.

7.2 DESCRIPTION OF PUT_SEMI

As the name implies, this routine handles the display of Semi-Mobile
ebjects., A frame for a Sexi-Moblle object is put on the display by
writing the list of generator names that define the f{rame into the
pattern name table Iin YRANM. In additien, the names In the naze table
that are overwritten may opticonally be saved and later restored to the
rame table when the object is moved, or removed {rom the display.
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The following algoriths iz cesed to place Eemi-Mob!le sbijects eon the
display:
IF tha object does KOT have an OLD_SCREEN (i.e. 1f Bit 1% of
the OLD_SCRELN address in the cbiesct's high level definitjon
is get), THEN

DISPLAY the frame (ndicated by FRAME In STATUS at locaetfon
epecified by X_LOCATION and Y_LOCATION

ELSE

IF 1st BYTE of OLD_SCREEN (s NOT 80K (there is valid data
tn OLD_SCRELN), THEN

DISPLAY OLD_SCREEN, first 2 bytes in OLD_SCREEN give I
eand Y coordinates of upper-left corner (in pattern
plane poeitions) of OLD_SCREEN frame, third and
fourth bytes give X and Y_EXITENTs of OLD_SCREEN frezme
READ backgreound pattern mames over whith frame of object
will be displayed and gave in OLD_SCREEN along with I and
Y positions and I and Y_EITENTS
DISPLAY new frame of object at called for X and Y position

ENDITF

7.3 PUT_MOBILE

Calling sequence:

LD I1I,0BJECT_NAME

LD B ,MODE ; MODDE = 0-3, DETERMINES THE METHMD
; FOR COMBININC BACKCROUND AND OBJELCT

CALL PUT_MOBILE ; PUT_MOBILE ENTRY IS IN CARTRIDCE ROM
) ;i (BEE DISCUSSION BELOW)

Registers used:
Uses all registers
RAM Used (stasting at VWORK_BUFFEK):

In graphics mode I, 141 bytes
In graphics mode 1], 203 bytas
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7.4 DEBCRIPTION OF PUT_MOBILE

This routine will placa the specified frame of & Moblle object on the
display. The lecation of the object and the frame to be displayed are
determined dy the variables FRAME, X_LOCATION and Y_LOCATION in itg
STATUS area. The X and Y_LOCATION variables specify the pixe!
pesition of the upper left corner of the object on the Rets-plane,
The cbject therefore may displayed as entirely on the pattarn plane or
2s kleeding on or eff the pattern Plane in any direction.

In gsneral, PUT_MOBILE produces the isage of & Mobile object on ths
éisplay By ereating & new set of pattearn and color generalors which
gapist ths obisct superimposed on the background. Since 21l fraimes of
Hebile objects will be 1 by 2 pattern blocks in smige, the number o!f
new generators which need to be created g 9. These ® generatore
constitute 2 "surround® for the ebject within which the object will be

displayed.

The ? pattern generators which consti{tute the surround may be thought
of &% an array of 3 by 24 “surround"” bytes. Bimilarly, the pattern
generstors which constitute the frzze of the object te be displayed
may be thought of as an array of 2 by 16 "frame"” bytes. BUT_MOBILE
vses cone co! two methods for combining these two arreys of gemnerator
bytes . Which method (s uvsed {s selected by the state of bit 0 in
tegister B when PUT_OBJECT is called.

1f this bit (s zero then an “additive” method is used te combine the
cbject's graphics with that of the surround. In this method the "1
Bits in the object's pattern generztors are "moved” into the
tppropriate locations ({n a2 new set of surround generator bytes; these
create a graphic of the Mobile ebject superimpesed on the Background
New surround color generator bytes are created zs follows:

For each byte, {f the corresponding pattern generatsr byte has not
been changed ({.e, mo "1* bits have been moved to {t) then that
color byte is left alone. If the corresponding pattern generator
byte has had one or more "1™ bits added to {t, then the coler!
pertion of that Byte {s changed te the celor of the Mobile object.
Therefore, any parts of the bsckground graphic represented by “1"
Bits will take on the color of the Mobile object when both the
background and the object have "1" bits within the same pattern
generator byte. The overall effect of this method {s to maintain
the "structoral" integrity of the background pattern, even though
the color of the backgreund graphic will echange to that of the
ebject whenever elements of the object and the background exist
within the same generator byte. Figure 2 {llustrates the graphic
effect ot this mode of eperation.

If Bit 0 of register B {5 set to 1, then another method (s applied.

ks Iin the above method, the “1" bits of the objact's pattern generator
Bytes are again moved to the appropriate locations within the new set
¢f surround generator bytes. However, surround generator bytes to



