























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ISR, defined ........... ... ... ... 1:6

Isr_access utility ... ... 4:38;7:13,14,15;F:

ISTORE ......... 2:7,10,13,17,18;4:7;D:4

ISTOREALL ......... e 2:18,D:4

ISZ ... . 3:16;B:4,12-14
)

JMP ... 3:14;,B:4,12-14
dJSM ...l 3:6,14;6:9;B:4,12—-14
i

Labels:
assembly language ............. 4:3-6
BASIC ..................... 4:1.245
LDA ............. ... 3:12,27;B:4,12—-14
LDB ... .. ...l 3:12;B:4,12-14
LGT function ....................... 5:23
Linedrawing ...................... 10:27
Line drawing routine, Demonstration
cartridge .................... 10:27-30
Lines:
blank, inlistings .............. 4:16,18
Flag..................... 3:26;7:4,5,6
Status ................... 3:26;7:4,5,6
LINES option, IASSEMBLE
statement.................. 4:13,16;D:2
LIST option, IASSEMBLE
statement.................. 4:13,14;D:2
Listing:
General ...................... 4:14,15
directives ....................... 4:13
LIT ... 4:30;C:1
Literals:
General ...................... 4:27,28
as data generators ............... 4:10
evaluationof ................. 4:27,28
formof ........... ... ... .... 4:27;D:4
nesting ...................... 4:28,29
nonsensicaluseof ............ 4:29,30
pools . ... ...l 4:27,30
Load/Storegroup ............... 3:10,12
Lockouttimes ...................... B:14
LOG function ....................... 5:23
Logical:
record .................. L. 7:43
GrOUD + oottt 3:10,19
operations ...................... 3:19

LST . 4:14,19;C:1

Subject Index 7

Machineaddress .................... 4:34
Machine architecture............... 3:1-7
Machine instructions .... 3:10—-27;B:1-14
Maintenance agreements.............. K:1
Mantissa shifting ................. 3:23,24
Manual:
Assembly Development ROM ... ... 1:2
Assembly Execution ROM ...... ... 1:2
Assembly Language Quick
Reference ................. 1:2;7:19
BASIC Language Interfacing
Concepts ................. 1:2,7:1,2
structure ............ ... il 1:2
Mass storage:
General .................. 2:2,12;7:33
Descriptor (MSD) ................ 7:34
readingfrom .................... 7:33
Transfer Identifier (MSTID) .... 7:34,35
unit specifier (msus) .......... 1:6;7:34
wriingto ................... 7:37-39
MASS STORAGEIS .......... 1:6;7:33,34
MAX .. 5:23
Memory:
General .................... .. 4:8
AUITIPS .. oe ettt e 8:14
general organization............... 3:4
graphics....................... 10:3,4
19011 o JARUA P 3:3,5;E:2
protected ................. 3:6:;8:12,22
read/write ......... ... ...l 1:1
reserved .. ... .. ... 1:1;3:4,6
MIN......... P 5:23
Miscellaneous group, machine
instructions .................... 3:10,27
MLY ........ ..., 3:24;5:18;B:4,12-14

Mm_read_start utility . .. 4:38:7:33-35;F:1
Mm_read xfer utility 4:38;7:33-35,36;F:1
Mm_write_start utility 4:38;7:33,37,38;F:1
Mm write test utility . 4:38;7:33,38,39;F:1

MOD operation ................oo.... 5:23

Modules:
General ........... ... ... ... 2:16
creation .......... ... 2:11:4:7
definiion.......................... 2:3
NAmMes ............uuenn. 2:11,12;4:1
object ........ ... ...l 1:6;4:7,8
reassembly .................... .. 4.23
SOUICE . .o veeieeinannnn. 1:7;4:7,8,13
storage ........oiiiiiinii 2:12:4:8

MPY ... ... 3:13;B:4,12-14
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MRX ............ 3:23;5:11,12;B:5,12—-14
MRY ............ 3:24:5:11,12;B:5,12—-14
Multiplication:
BCD ...l 5:13-15
integer ....................... 5:1,34
MWA............... 3:25;5:13;B:5,12-14
NAM .................. 2:5,11;4:7,12;,C:2
Names, module ............. 2:11,12:4:16
Nesting subroutinecalls ............. 3:6,7
NOP .................... 3:27,B:5,12-14
Normalization ..................... 5:8,12
NOT operation ...................... 5-23
NRM ............... 3:24;5:12;B:5,12-14
Numbers:
full-precision............ 3:9;4:35;7:45
integer precision ............. 3:8;7:45
octal ......... ... 1:6
short-precision .......... 3:9;4:35,7:45
Object
code ........... 2:1-3,6-8,13;4:7,13
modules .................... 1:6;4:7,8
OCT declaration ................ 8:15;D:3
OCTAL ....... 2:10;5:23;8:1,17,18,19;D:4
Octal expression, defined ............. 1:6
OFFINT .................... 2:10;7:32,33
ONERROR .................coiii.. 9:34
ONINT ............. 2 10;7:27,28,30— 32
One’s complement .................. 3:19
Operands.............c.ociviiiannn. 3:10
Operatingsystem ... ................. 7:10
Operations:
AND ... .. 5:23
EXOR ... oo 5:23
Logical ......................... 3:19
MOD ............ 5:23
NOT............. ... 5:23
OR ... 5:23
Orderof ........................ 4:33
OPRM file-type ............... 2:13,16,18
OR.... 5:23
Output cycle, explained ............... 3:1
Overflow condition, integer arithmetic 5:2,3
Overflow flag ...... 3:13,15-17,7:17;8:20
Overlapmode. ...................... 6:27

Page:
base ... 3:6;B:13
current .. ... 3:6;B:13
definition......................... 3:6
endcontrol ...................... 4:17
format, listings................... 4:16
headings, listings ............. 4:16,18
length, listings ................ 4:16,17
Parameters:
blind........... ... 6:6
in SUB pseudo-instruction ......... 6:4
Pausing ...................... L 8:3,4,7
PBC ................. 3:21,22;B:6,12—-14
PBD ................. 3:21,22;B:6,12-14
Physicalrecord ...................... 7:43
Pl 5:23
Pixel .................. 1:7;10:1,3,4,7—-10
Pixels, writing individual ......... 10:7-10
Pointers, stack................ 3:2,20;4:24
Pooals, literal ..................... 4:27,30
Predefined symbols . .......... 4:24 25:E:1
Print_no_If utility .... 4:38;7:48,52,53;F:1
Print_string
utility . ......... 4:29,38;7:48,50—-52;F:1
Printer select utility ..... 4:38;7:49,50;F:1
Priorities, for selectcodes ............. 7:8
Processors:
General ........................ 3:1,2
Binary Processor Chip (BPC) .... 3:1,2
bus ... 3:1
Extended Math Chip (EMC) ...... 3:1,2
Input-Output Controller (IOC) ... 3:1,2
instructions . ...................... 3:1
Programmed /O .................... 7:1
Programs:
assembly language, developing ... 2:1,2
counter ............ .. ... 3:2;4:24
counter, map .................c.... 3:3
creation .................. 2:1-34-8
definition......................... 2:3
entry ....................... 2:8,9:4:1
stepping ............ ... ... 8:22
Protected memory ............ 3:6;8:12,22
PROUND .......... ...t 5:23
Pseudo-instructions ............. 4:3;C:1,2

Put_bytes utility . .
Put_elem bytes

. 4:38;6:18,20,21,24;F:1

utility . ............ 4:38;6:18,22—24;F:1
Put_element utility 4:38;6:18,19,20,24;F:1
Put_file info utility ...... 4: 38 7:41,42;F:1

Put_value utility . . .. .. 4:38;6:18,19,24;F:1



PWC................. 3:20,22;B:6,12—-14
PWD................. 3:20,22;B:6,12-14
RAL ... ................ 3:18;B:6,12—-14
RAR ... ... ... ....... 3:18;B:6,12-14
Raster:
alphanumeric ................... 10:2
graphics ........... ... .. ..., 10:2-4
RBL .................... 3:18;,B:6,12-14
RBR .................... 3:18;B:6,12—-14
Readbusybit ....................... 6:26
Real time clock example program H:19-21
Record boundaries .................. 7:44
Recordtypes........................ 7:43
Reading full words ............. 10:18-21
REDIM ... ... ... ... ... ..... 6:12
Registers:
General .......................... 3:2
arithmetic .......... 4:24;5:15—-17;E:1
BCD ... 5.7,8
control ......... .. ... ... ... ... 7:2,3
DMA. ... . . 4:24:7:22
DMA,map ....................... 3:3
external ....... ... ... ... ... 3:4
[/O. 7:2,3
internal .......................... 3:2
internal, map ..................... 3:3
1097-1 o PP 3:3
Peripheral Address (Pa) ...... 7:3,4,10
preservation by ISRs ............. 7:17
stack ... 3:20
status . ... 7:3
timing ...........c il B:13,14
REL ... ... 6:4,24;C:2
Rel math utility ........ 4:38:5:21-24;F:1
Rel to_intutility ........ 4:38;5:24,25;F:1
Rel to shoutility ....... 4:38;5:25,26;F:1
Relocatable expression ........... 4:31,32
Relocatable location ............ 3:11;4:22
Relocation....................... 4:22 23
REP ... 4:12;C:2
RESfunction........................ 5:23
RET ........... 2:5;3:6,14;6:2;B:7,12-14
RETURN ........................... 7:27
RIA ... ... ... 3:15;B:7,12-14
RIB ..................... 3:i5;B:7,12-14
RLA ... ... ... ... .. 3:17;B:7,12—-14
RLB ... . ... .. ...... 3:17;B:7,12-14
RND function ....................... 5:23

Subject Index

ROMs:

Assembly Execution ............. 1:1,3

Assembly Execution and

Development ............... 1:1,34

Graphics ........................ 10:1

installation ..................... 1:34

requirements of others ........... 2:14
Rotation ...................... 3:18;B:6,7
Routines:

BASIC ... ... .. 8:8,9

definition......................... 2:3

NAMES .. .....vvuieeennannnnnn 2:11,12
RZA..................... 3:15;B:7,12-14
RZB..................... 3:15;B:7,12—14
SAL............. ... ... 3:18;B:7,12-14
SAM ... 3:16;B:7,12-14
SAP........... 3:16;B:7,12-14
SAR ... 3:11,18;B:8,12-14
SBL..................... 3:18;B:8,12-14
SBM ... 3:16;B:8,12—-14
SBP..................... 3:16;B:8,12—-14
SBR................ 3:18;5:15;B:8,12-14
SCRATCHA........................ 2:15
SCRATCHC ....................... 2:15
SDC ... 3:25;B:8,12-14
SDI .............. .. 3:26;7:22;B:8,12-14
SDO ............... 3:26;7:22;B:8,12—-14
SDS................. 3:25;5:9;B:8,12—-14
SEC ... . 3:17,B:8,12—-14
Select code, graphics ................ 10:1
Select codes, priorities ................ 7:8
SES ... 3:17;B:8,12—-14
SET .. 4:27,C:2
SFC ... ... ... ... 3:26;7:5;B:9,12—-14
SFS ... 3:26,7:5;B:9,12-14
SGNfunction ............c..ooo.. .. 5:23
SHC .................... 3:15;B:9,12-14
Shift /Rotate group ............... 3:10,18
Shifting, mantissa ............... 3:23-25
SHO ....... ... ... ......... 6:4,24;C:2
Sho to relutility .......... 4:38:5:27;F:1
Short-precision numbers . ... 3:9;4:35;7:45
SHS .................... 3:15;B:9,12-14
SIA ... 3:15;B:9,12-14
SIB ... 3:15;B:9,12-14
Sign-magnitude format................ 5:9
Signalling interrupts .............. 7:28,29

SIN function ......... ... ... 5:23

9
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SKP. ... 4:16,17,19:C:2
SLA. ... 3:16;B:9,12—-14
SLB............. .. ...... 3:16;B:9,12-14
SOC .................... 3:17;B:9,12-14
SOS ... 3:17;B:10,12-14
Source:
code ................ 2:1-6;4:3-6,13
listing control ............... 4:14-19
modules ................. 1:7;4:7,8,13
Space dependentmode ............... 4 6
SPC ... 4:18,19;C:2
SQR function ....................... 5:23
SSC............ ..., 3:26;,7:5;B:10,12—-14
SSS ... 3:26,7:5;B:10,12—-14
STA ... ................ 3:12;B:10,12-14
Stackgroup...................... 3:10,20
Stack group, inISRs .............. 7:18,19
Stacks:
General ......................... 3:20
pointers:
General ................... 3:2,20
1671 o T 3:3
registers ........................ 3:20
Statements, BASIC:
ASSIGN .................... 7:39-42
CALL ..................... 2:13;6:1,2
COM .. ............... 2:14,6:9,23-25
DISABLE ....................... 7:33
EDIT.. ... ... . 4:2
ENABLE........................ 7:33
IASSEMBLE ... 2:6,10;4:13,19,23;D:2
IASSEMBLEALL............ 4:13;D:2
IBREAK ....... 2:10;3:7;8:1,7-11;D:2
IBREAKALL ........... 8:1,12,13;D:2
IBREAK DATA ......... 8:1,11,12;,D:2
ICALL .. 2:6,10,13;3:7;4:34;6:1-6;D:2
ICHANGE............ 2:10;8:1,21;D:3
ICOM ............. 2:6,10,13-16;D:3
IDELETE .......... 2:10,13,15,17;D:3
IDELETEALL ....... 2:15,17;4:23,D:3
IDUMP............ 2:10;8:1,14,15;D:3
ILOAD .......... 2:8,10,12,18;4:7;D:3
INORMAL ......... 2:10;8:1,10,13;D:4
IPAUSEOFF .......... 2:10;8:1,7;D:4
IPAUSEON ........ 2:10;8:1,4-7;D:4
ISOURCE ......... 2:5,8,9:4:2,5,6;D:4
ISTORE ...... 2:7,10,13,17,18;4:7;D:4
ISTOREALL ................ 2:18;D:4
MASS STORAGEIS ...... 1:6,7:33,34
OFFINT ................ 2:10;7:32,33
ONERROR..................... 9:3,4

ONINT.......... 2:10;7:27,28,30-32

REDIM ......................... 6:12
RETURN........................ 7:27
SUBEND ....................... 7:27
SUBEXIT ................... Lo 127
Statusline................... 3:26;7:4,5,6
Status registers ....................... 7:3
STB ... . 3:12;B:10,12-14
Stepping programs ............... 8:3-14
STR ... 6:4,5,24,C:2
Strings:
General ..................... 3:8;7:46
as data generators ............ 6:12,13
SUB pseudo-instruction 2:5;4:12;6:2,3;C:2
SUBEND ... 7:27
SUBEXIT ... 7:27
Subprograms, BASIC ... 7:32,40;8:9,12,13
Subroutines . ...................... 3:6,14
Substrings:
changingvalueof............ 6:22-24
retrieving ................... 6:15-17
retrieving from arrays ......... 6:16,17
Subtraction, integer ................. 5:1,3
Symbolic operations............. 4:25-33
Symbols:
General ......................... 4:24
addressof ....................... 8:19
defining...................... 4:26,27
external ...................... 4:33,34
predefined ................... 4:24 25
Synchronous access ................. 7:11
Syntax, fundamental .................. 1:7
System 35/ System 45 compatibility . L:1,2
SZA ... 3:15;B:10,12~ 14
SZB ... 3:15;B:10,12-14
TAN function ....................... 5:23
Tape cartridge, Demonstration .. 1:2;2:8;I:1
TCA ... ... 3:13;5:2;,B:10,12-14
TCB ............... 3:13;5:2;B:10,12—-14
Ten’s complement................. 5:9,10
Test/ Alter/Branch group ... .. 3:10,16,17
Test/Branch group .............. 3:10,15
Timings:
cdock ... B:13
execution .................... B:13,14
lockout ......................... B:14
To system utility ........ 4:38;6:28,29;F:1
Transfers, DMA ................. 7:23-26



Two’s complement ........... 3:8,9,13;5:2
TYPfunction. ....................... 5:23
Typing aids, demonstration cartridge . 1:1-3

UNL ...l 4:15,19;C:2

Utilities:
General ...................... 4:36,37
Arithmetic................. 5:1,21-27
Arithmetic, operand registers....... 3:4
Busy ............. 4386262728F1
Error_exit ............. 4:38;9:3,4
Executionof ...................... 8-5
Get bytes..... 4:38;6:12,15,16,24;F:1

Get elem_bytes 4:38;6:12,16,17,24;F:1
Get_element .. 4:38;6:12,14,15,24;F:1

Get_file info........ 4:38;7:40,41;F:1
Get _info ......... 4:38;6:8—-12,24;F:1
Get value........ 4:38:;6:12,13,24;F:1
Int to rel .............. 4:38;5:26;F:1
Isr_access........ 4:38;7:13,14,15;F:1
Mm read start..... 4:38;7:33—-35;F:1

Mm - read xfer . 4:38;7:33-35,36;F:1
Mm_write_start . .\4 :38,7:33,37,38;F:1
Mm write - _test ... 4:38;7:33,38,39;F:1

Prlnt no lf ...... 4:38;7:48,52,53;F:1
Print . strmg . 4:29,38;7:48,50—-52;F:1
Printer select ....... 4:38;7:49,50;F:1
Put bytes..... 4:38:6:18,20,21,24;F:1

Put:elem__bytes . 4:38;6:18,22—-24;F:1
Put element .. 4:38;6:18,19,20,24;F:1

Put_file_info........ 4:38;7:41,42;F:1
Put value........ 4:38;6:18,19,24;F:1
Rel math ..........4:38;5:21—-24;F:1
Rel to int .......... 4:38;5:24,25;F:1
Rel to sho ......... 4:38;5:25,26;F:1
Reserved symbols ............... 4:25
Sho to rel............. 4:38;5:27;F:1
To system .......... 4:38;6:28,29;F:1
Writing ..., G:1,2

Value checking.................. 8:17-20
Variables:
General ............. ... ... 4:8
BASIC .................. 3:8;6:18;8:8
retrieving values from ......... 6:12,13

value checking .............. 5:17-20
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WBC .................. 3:21,22;B:11-14
WBD ... 3:21,22;B:11-14
Word

General ......................... 3:22

defined .......................... 1:7

transfers ................... 3:12;B:11
Words:

clearing ................... 10:15-18

reading .................... 10:18-21

wrting .................. .. 10:11-14
Write busy bit ....................... 6:26
Writing fullwords .............. 10:11-14
Writing individual pixels ......... 10:7-10
WWC.................. 3:20,22;B:11-14
WWD .................. 3:20,22;B:11-14

XFR.........oo ... 3:12;4:29;B:11-14

XIF ..o 4:20,21;C:2

XREF option, IASSEMBLE
statement..................... 4:13;D:2



Your Comments, Please...

Your comments assist us in improving the usefulness of our publications; they are an important
part of the inputs used in preparing updates to the publications.

In order to write this manual, we made certain assumptions about your computer background.
By completing and returning the comments card on the following page you can assist us in
adjusting our assumptions and improving our manuals.

Feel free to mark more than one reply to a question and to make any additional comments.

Please do not use this form for questions about technical applications of your system or re-
quests for additional publications. Instead, direct those inquiries or requests to your nearest HP
Sales and Service Office.

If the comments card is missing, please address your comments to:

HEWLETT-PACKARD COMPANY
Desktop Computer Division

3404 East Harmony Road

Fort Collins, Colorado 80525 U.S.A.

Attn. Customer Documentation
Dept. 4231

All comments and suggestions become the property of Hewlett-Packard.



Comments Card for the Assembly Development ROM Manual

i Yourself

1. What is your major application of your Series 9800 Desktop Computer?

2. Which Series 9800 Desktop Computer do you have?

C 9835A O 9835B O 9845B O 9845C

e - - - - -

3. What was your level of programming knowledge before you started using this manual?

overall manual

What do you suggest we do to improve the areas that you consider weak?

i
1
: O none O beginner O intermediate O expert
1
i

_l ___________________________________________________
]
t
'The Manual
i .

n inimal i

: 1. Did you have any difficulty in: one minima some considerable
1
: understanding material in manual? O O O O
: applying that information? e} O e} o
I
1
1
1
1
R
1
: 2. How would you rate the:
1
: ~ excellent good fair poor
1
1 areas covered O o} O (@]
: depth of coverage O O O O
: examples O O O O
1 indexing o (@] O o
: organization O 0] O O
: O O ©) O
1
'
]
1
]
1
1
1
1

'The Method

1. By which method would you have preferred to learn the use of your computer?

O Present set of manuals

O Manuals using programmed-learning approach

O Training workbooks with corresponding tape cartridge

O Manuals resident in computer’s memory, accessible through the keyboard and displayed on the CRT
O Training in classroom situation at Hewlett-Packard

General comments:

Name:

Address:

|
|
1
1
1
1
1
1
i
1
1
I
1
1
I
!
1
|
1
1
1
t
L]
i
!
]
!
1
1
i
1
1
t
t
'
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Assembly Language ROM Errors

Improper argument for OCTAL or DECIMAL function or assembled location.
Break Table overflow.

Undefined BASIC label or subprogram name used in IBREAK statement.

Attempt to write into protected memory; or, attempt to execute instruction not
in ICOM region.

Label used in an assembled location not found.
Doubly-defined entry point or routine.

Missing ICOM statement.

Module not found.

Errors in assembly.

Attempt to move or delete module containing an active interrupt service

routine.

IDUMP specification too large. Resulting dump would be more than 32 768

elements.

Routine not found.
Unsatisfied external symbols.
Missing COM statement.

BASIC’s common area does not correspond to assembly module require-

ments.

Insufficient number of items in BASIC COM declarations.

Assembly-Time Errors
Doubly-defined label
END instruction missing; or module name does not match.
Expression evaluation error.
Literal pools full or out of range.
[ICOM region overflow.
Operand out of range.
Argument declaration pseudo-instruction out of sequence.
Incorrect type of operand used.

Undefined symbol.



Part No. 09845-91083
Microfiche No. 09845-98083

K

HEWLETT
PACKARD

Printed in U.S.A.
March 1, 1980

WOY uawdojana(g Ajquiassy



