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1.2

CHAPTER 5: DEVELOPMENT TOOLS AND UTILITIES

SUPER GAMES

This section explains background loading, tape mapping and
playability of Super games and other programs that use 0S 7,
Familiarity with 0S_7 is assumed. The information and ~
eéxamples in this section should help programmers who are
accustomed to cartridge software adapt to tape-based software

more easily.

Background Loading

The background loading software (see Subsection 1.7) 1is
designed to 1load overlays from data pack to RAM while the
program 1s executing. Care must be taken that data being
loaded during execution does not destroy data that is
controlling execution. A good approach is to use two buf-
fers. One buffer is loaded while the other 1s controlling
brogram execution.

Timing Considerations

Each background block read takes about one second assuming no
retries and no repositioning. Retries take about 1.2 to 1.4
seconds and only happen if the checksum fails to compare on
read. There are a maximum of three attempts to read a block
on the tape, then the checksum failed code 1is sent,

position on tape (approximately one second for every 80
inches of tape travel). Repositioning is automatically
handled by the drive. For the NMT driven tape manager, addi-
tional overhead in transfer time averages 8 milliseconds (1.
60hz clock tlek), Buffering data for transfer to VDP-RAM
results in Z80 CPU usage assuming use of WRITE VRAM. The
following table shows the Z80 CPU time used in VDP-RAM wri-
tes.

TABLE 4: 2-80 CPU TIME FOR VDP-RAM WRITES

Number of bytes to transfer Milliseconds
1 0.077
10 0.175
100 1.16
1000 11.25
2000 22.4
4000 44,8

8000 89.6
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1.3 Mapping

The programmer must lay out the data to minimize loagd time,
through mapping. Minimizing load time 1s the most crucial
aspect of designing super games,

Since the data on tape is a memory image, it may be read
directly into Z80 RAM ang immediately executed. The
programmer should diagram the tape blocks on a time line,
following the timing considerations in Subsection 1.2. Some

An example of a time line diagram follows. Tt shows the
Screen actlons and what is loaded in background while the
action is taking place.

TIME 1IN BLOCK
SECONDS SCREEN LOADTNG ADDRESS NUMBER
0 BLANK COLD START C800H 0
1 MAIN 8000H
2 8400 2
3 8800 3
4 TITLE SCREEN OVERLAY 3 8C00 &
5 9000 5
6 9400 6
7 9800 7
3 LOGO SCREEN 9C00 8
9 A00O 9
10 ALOO 10
11 A800 11
12 SELECT OPTIONQ ACOO 12
13 B0OOO 13
14 B40OO 14
15 B300 15
16 GAME START BCOO 16
17 [¥*REWIND TO TRACK 1 SECTOR 1 128
18 5 SECONDS OF REWIND TIME
19 FOLLOW ]
20
21
22 OVERLAY 4 C000 129
23 C400 130
24 €300 131
25 BIC s o CCoO0 132

TIME LTINE DIAGRAM

Overlay Control Blocks
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To read memory images into RAM, three pileces of information
are requlred. They are:

Start of memory buffer of transfer address 2 bytes
Start of memory l1mage on tape or block number 2 bytes
Number of 1K Blocks in the memory image 1 byte

This information is organized into a 5-byte block called an

- Overlay Control Block (OCB). The overlay control blocks are

organized into an Overlay Control Table (OCT). The OCT
controls the loading of data from tape using the tape inter-
face software described in Subsection 1.6. The table should
be pointed to by a two byte pointer ang it should be ter-
minated by a byte set to FF. The Overlay Control Table
should be loaded immediately after the cold start loader.

Start of Game

EOS loads Block 0 (the cold start loader) to C800H ang passes
control to it. The cold start loader then Initializes the
system and loads enough of the main program to allow some
user interaction to begin. The following rules define the
interface to the colg start loader.

The main program 1s loaded to location 8000H.

Immediately following the ColecoVision 0S vectors at 8000H,
and the game name, 1s a pointer to the OCT. The first entry
in the OCT describes the main program.

Control is passed to the main program by the vector at
address 800AH as defined in the OS_7 PRIME.

The main program must contain the OCT in the first 1K block.

The main brogram must contain the background loading routines
described in Subsection 1.7. They are required to reside in
the first 3K.

The main program must Iimmedilately display graphics or allow
some user interaction.

Once control is passed to the main program, game play must
start as soon as possible,

When control is transferred to the main program, Register B
contains the boot device ID. Register B should be stored at
the globally defined address DEVICE_ID.

Subsection 1.5 is an example of the 8000H area code which
interfaces to the cold start loader. Compare this to the
area defined in 0S_7.
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1.6

1.6.1

Tape Interface Software

The tape interface software loads RAM from tape 1n background
using the OCT structure defined in Subsection 1.7. The entry
points for these modules are described in the following sub-
sections. The tape manager programs are interrupt driven and
should be called on every clock cycle (60Hz) to drive
background loading. The OCT, DDP_MANAGER (Subsection 1:10)
and TAPE_INTERFACE (Subsection 1.9) or DDP_INTERFACE
(Subsection 1.11) must be linked into the program.

Tape Manager Programs

The tape manager consists of two interchangeable parts depen-
dent upon environment.

TAPE_MANAGER

The program TAPE_MANAGER (shown in Subsection 1.8) is
designed for use on the HP64000. This program allows
for simulated tape I/0 via the HP disk, and should be
used in conjunction with TAPE_INTERFACE.

DDP_MANAGER

This program, shown in Subsection 1.10, replaces the
tape manager in working games. Entry points and inter-
face are identical to the TAPE_MANAGER except that this
module uses EOS calls to manipulate the tape. DDP_
MANAGER should be used in conjunction with
DDP_INTERFACE.

The final version of the game should have the DDP_MANAGER
installed. The tape managers are fully interchangeable.



ADAM™ TECHNICAL REFERENCE MANUAL
PRELIMINARY RELEASE CHAPTER 5 TOOLS AND UTILITIES

1.6.2

TAPE INTERFACE

TAPE_INTERFACE consists of a set of entry points and data
passed in the accumulator. DDP_INTERFACE is similar to TAPE_

INTERFACE, except that some labels are different,

Entry Points Accumulator Comments

LOAD_OVERLAY OVERLAY_NUMBER The code uses the overlay
number to look up OCT infor-
mation. The overlay is
loaded from tape to Z80 RAM.

WRITE OVERLAY OVERLAY_NUMBER As in LOAD_OVERLAY, but data
flow is from RAM to tape.

ABORT TAPE =~ e Aborts all tape functions.
Resets tape. Makes tape
ready to immediately receive
new commands. Does not repo-
sition tape.

TEST_TAPE =~ e Returns status of tape.
Status from TEST-TAPE may show the following conditions.

OK

Checksum failed
Block not found
Tape not present
Device not present

W= o

The checksum shows that after three retries, the tape block
was not read correctly and ‘the data transferred by the reag
command is not valid,
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CHAPTER 5 TOOLS AND UTILITIES

TAPE INTERFACE

ADAM™ TECHNICAL REFERENCE MANUAL
PRELTMTINARY RELEASE
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