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2r tne terminel heyboere For & BCAN instructiorn or c¢ther then
FeLpoaTC o these hegs Used ang the equivalensz rencheld
fumIticns 8Te!
S1Z or F1i HANDHELD KEY
KEY KEY CODE
O;q O=9 Q=<
/ civide 10 (=089
= multiply 11 (=0B)
- - 12 (=00
“+ + 13 (>0D)
= = 14 (=0E)
1% (HOF)
N next 16 (X10)
S set, 17 (x11)
G go 18 (»12)
c clear 16 (312

Table 5.3

I¢# any other key 1is &entered when the handheld is being
SCaANed, & neo~key—down indication is returned and the key is
ignored.

S.4 Error Messages

GPL execution error messadges are described in 5. 2. Some
undetected GPL errors cause abnormal termination of the
simulator and the displaying of <the "# END VECT *" message.
When this occure, &ll of the debug features are still sveilable;
however, if the program is restarted by modifying the Program
Counter and the error occurs agaein, the task will be aborted and
control will be returned to the SCI of the 990/10.

Dther error messages c¢an be displayed if &n error is
encountered while the GPL program ie being loaded intoc memory.
The message "XXXX ERROR ENCOUNTERED" indicetes & supervisor call

error, The cause can be determined by reference to Volume VI,
Chapter 5 of the DX10 manuals. The message "BAD DaATaA FORMAT"
refers to an error reading the GPL obgject. This erroT pccurs

when the load file doees nct contain GPL object code.
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2.0 250
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‘10 Sraphics tangusgs Debugager

-
[

'@ GPL debugger provides the human interface necessary to
LD, EXECUTE., and DEBUG GPL software in a GROM simulator. When
the software has been prepared with the GPLASM (Section 3.1) or
CASGROM (Secticn 7.0) command, the programmer is ready to start
ths d2pug session. To begin debug., the command DEBUG is entered.
This provides the user with the following prompt screen:

GPL DEBUGGER
USER MEMORY (K): 8
COMMAND LIBRARY: .HCDEV. COMLIB

The default memory of 8K bytes is wusually sufficient so  that
snly the ENTER key is necessary. The Command Library Module file
name 1is provided by default se¢ you only need to press the ENTER
kzy The Command Library file is a source file of debugger PROCs
designed to aid the programmer {n the debug process. Each
srogrammer may compose his own set of PROCs and enter that file
name after the COMMAND LIBRARY prompt. It is not necessary ¢to
ioad a Command Library, but it is helpful to be able to use the
PROCs i1t provicdes. If a Command Library +file name 1is given,
there will be a pause before exacution of the debugger begins.

The cdebugger then starts execution and the user is prompted
fwith 7)) for commands to:

o Connect the debugger to a particular
systam simulator.

o Load programs into simulatead GROM.

5 Debug programs with HALT, RUN, BREAK,
UNBREAK, and inspect/modify memory.

More detailsd instructions can be found in "Graphics Programming
lLanguage Debugger Operation Guide. "
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O Lonvers:on of BASIC Frocrams for GROM

Thie section descTibes the capabilities oFf &and procecures
‘e prepererion of & DBASIC progrem to execute in & GROM
zimulator on & Softuwsere Development System. This protcedure
appliess to prograem development with & 99C/10 computer and & Home
Computer Eimulator (which may consist of & Home Computer &nd &
GRAM eimuletor. This section 1is specifically +for use by &
reTson teveloping e BAESIC preogram for & solid setate Command
Mocdule (GROM).

T.1 Eynctionel DescTipticon

These procedures alliow & programmer to enter & BASIC
program onto &8 990/10 disk file and convert it intc & form which
can te loaded inte and executed from & GROM simulator. When
testing ie complete, the rvesulting code can be pleaced in GROM
thips for mess distribution as & sclid state Command Module

Section 7.2 describes the use of the DBASGROM command and
n provided to customize ¢the rTesultinmg GROM <code and

topies of duplicete lines. Programs &are stored most
ly i short wverieble names aere wused. The BASGRDOM
i1l tonvert veriatle names inte short names zo that the
T can write readable code (see Section 7.2.2. 6)

The BASGROM command produces four segments of code:

GROM header

BASIC text

BASIC line number table
Start-up code

0000

The GROM header is always placed in GROM 3. The programmer
hat some contreol over the contents of the GROM header (Sections
7.2.2. 4, 7.2. 2. %)

The BASIC text consists of the converted 1lines of BASIC
code prepared for the GROM. More detail of the contents of this
text is given in Section 7.32. This BASIC text normally sterts
immecietely &after ¢the GROM header but the placement in memory

tean be altered with the “REM +" statement described in Section
7.2.2. 2.

The BASIC line number table follows the program text. This
consists of four bytes for each BASIC program line and contaeins
the 1line number and & pointer to the text for that line. The
line number %table must be contiguous and must not cross a GROM
boundary.

When & GROM BASIC program is selected on the Home Computer

menu, GPL code is executed before the BASIC Interpreter takes
control. A default version of this start-up code is provided by
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“he BASGROM oprogram wunless an option is selected (Section
7.2.2.4).

7.2 Use
The wuse of the DBASGROM utility program is described and

various options are discussed in detail.

7.2.1 General Operstion

The conversion of & BASIC program into GROM code 1is
accomplished with the DBASGROM command on the 990/10 computer
This command initiates @ two phase process. The first phase i1s a
conversion of the BASIC source into a form which c¢an be
assembled by the GPL assembler. The second phase is a GFL
assembly which produces an object module which can be loaded
into & simulator. This process is illustrated in Figure 7.2.1.

The BASGROM command prompts are as follows:

CONVERT BASIC FOR GROM
BASIC SOURCE FILE:
GPL SOURCE (QUTPUT):
CBJECT (QUTPUT):
GPL LISTING (QUTPUT):

The BASIC SOURCE file must include line numbers starting in
column 1 and must be ordered in ascending line number order.

This is as a program listing would be. The END statement is not -

required. REM statements cannot be referenced in other
statements such as GCTO, etc

The GPL SOURCE +file is a temporary file used to pass data
from phase one to phase two.

The GPL OBJECT file 1s the data that can be logaded into a
simulator for execuftion

The GPL LISTING file containms & listing result of phase
two. It is wuseful {f any errors were encountered during phase

After entering all of the requivted file names, phase one of
the crunch will sxecute in the foreground mode. The GPL assembly
which follows executes in the background mode. The WAIT command
is convenient to wait for phase two completion. When the GPL
ass2mbly is complete, a message is displayed on the CRT to
indicate if any errors have been encountered.
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7.2.2 Extended Features

Certain features are provided in BASGROM through the use of
REM statements. Certain types of REM statements control progrem
name, duplicete lines, placement of code. start—-up code. and
vaTiable name Treplacement. Each of these REM statements hes &
speciel character as the first character following the REM.
IMPDRTANT NOTE: The ampersand (&) should never be used as the first
symbol in & REM statement.

7.2.2. 1 Brogram Name

in REM *name (ln = line number)

The asterisk indicates that the next 22 charascters are ¢to
be used a@as the program name for the Home Computer menu.

7.2 2. & Duplicate Linec of Basic

In REM/1In2

This statement specifies that the statement immediateluy
following the REM/ stetement is identicel to the statement at
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iln2. The DBASGROM oprogram will noet produce text for <the
succe2eding statement. The 1line number table entry for ¢the
succaeding line will point to the text faor ln2. Refer to section
7.2 #for & description of the memory representation of a GROM
BEASIC program.

7.2.2.3 Large Programs

in REM +

The BASGRCM command produces a GROM header in GROM 3. The
BASIC program will follow that GROM header. The REM + statement
will cause subsequent lines of the BAEIC prcgram to be placed in
the next sequential GROM (the first REM + will start at GROM 4,
ORG Q). The BASIC line number table (4 bytes for each BASIC
ztatement) is produced at the end of the BASIC program.

7.2.2.4 Custom Start-Up Code

in REM ~ address

The address i1s a five—character hex number (e.g.. >8C20).
BASIC programs in GROM are initiated by a short segment of GPL
code. Control returns ¢to the GPL code after the program
completes either normally or by an error. I# an error has
accurred, the condiftion bit will be set on return from BASIC. If
the abocve statement is not included, BASGROM will include the
foliowing start—-up code with the BASIC program.

TART! BR STARTZ
LOOPL SCAN
BR LCOP1
EXIT

STARTZ MOVE 1 FROM ROM(#H20) TO VDP (1)
MOVE 21 FROM ROM (#0OMPMES) TO RAM(183)

B START3
OMPMES DaTA : ONE MOMENT PLEASE. . . :
H20 DaTa 20

a
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REM ™ stetement s inciuded. orily the following is
ec:

ETARTI EQU sodrecss

Thnen the programmer must supply start—up code of the form:

ETART: BR ETARTZ ENTRY FOR START UP

* ENTRY FOR END OF PROGRAaM
BR ENDZ2 TEST PGM ERROR FLAG

LOOr SCAN IF EROR., WAIT
BR ~O0F

ENDZ EXIT

ETARTEZ (ETART UP CODE)
E +6010 G0 TO CaAlLL BASIC

Execution will be at START! before BaSIC program execution
and =2t ETARTi+2 &t BASIC program termination. Therefore, the BR
instruction at ETART! is required. The sctual code lozated at
ETARTZ depends on the individual program requirtements

7.2 a2 ¢ Diseble Yeriable Name Rerlescement

in REM -

The REM - statement will disable <the substitution of
minimal lengtn veriable names for the user’s variable names.
This i1s wvaluable when wusing +the program traeansfer +Feature
described in Section 7.2. 2.  This statement must be entered
previous to0 anmy use of & variable name in the BASIC program. If
variablee have been used before this statement occurs, an error
will be produced and the statement will be ignored.
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Factars of Program Size

The following items give an overview o0f the space necessary
varicus iftems of BASIC syntax. This is to assist in keeping

BASIC programs as short as possible

Each BASIC program line has 4 bytes of overhead in the line

number table. Each program line which is not a duplicate of
another has a text string representing the program line. This

text
line.

string has one byte of overhead to represent the end of
The lengths of other items are: '
Key words - 1 byte (GC TO are two key words but GOTO
is one).

Yariables - 1 byte for each letter in the variable name.
The BASGROM command will convert ucer variable
names into short names.

Numeric constants — & bytes pglus the number of characters
in the constant. Because o this, it
can be more efficient to use variables
for often-used constants.

String Constants - 1 byte for each character including
quotes.
Line numbers in GOSUB, GOTQO, etc. = 3 bytes for each

line number
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