




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































H-12 [/0 Sample Programs

A STRIMG USIHG DM

FLUICHELE ARE:

bl o

]

e o] g

g

i
L




[/ 0 Sample Programs H-13

[




H-14 1/0 Sample Programs

T
i

b
+
S

bl bt
=



[/0 Sample Programs H-15

T T T e B I B S I

.

(i

IHTEGER

i




H-16 1/0 Sample Programs

e
ENTER

IHFUT "HFIE ZELECT CODETY,S
FRIMT "EEY © — TUTPUT 4
DIsF “IDLE"
GOTO 370
Dutpatt s GOSUE Lispat omd
LIMPUT "DARTA 7O S
ICALL Hpib cutputi
FRIMT ®
FETURM
Enters
ICALL Hpib ente
FREINT *
RETURH
1 :
Lirpust_cmd:  LIMPUT "COMMAND EYTES?", Cud$
RETURH

[xa)

XA B I A

=lect code, Cmdd, Dataf:

DATA SEMT =";D=ta¥

GOSUR Lirgut omd
tect code N CmdF 2 VarEr
AT ="piard

IRTH FERD

.,_.

RS WIS B

A A
T

- T
[en

3

PR R R S SR S ST N S (A o)
X RN e YR T SO PR OV
T [y

Hipib

R et B o SR B O}

Seigct codsl

|
!
Farm ptrl !

bl bt b | fed feed

OG0 0 O w0 O

]
(U S U Y IR B R B e o R R

ISOURCE
SOURCE
ISOURCE

I50

(R AR O R B (R

1o

Out_parm: SUE

ISURCE
ISOURCE F_datal
ISCURCE Hpib output ILDE =0uil_parm !
ISGURECE Hpib setup
ISOURCE LDA Cut parm !
CPR =2
Ho output: RET 1 !
IS0URCE LI =Datz !
ISDURCE : =F data
ISOURCE Get_ualus
1S0URCE A Tatm !
ISOURCE Mo otput !
ISOURCE 1 Hpik status !
ISOURCE Statusd !

[ %

S T

-
v
el
7
7
el
¥

-] T

IS3URECE AMD =488

TSQURCE EZR #+3

ISOURCE LA =561 !
ISOURCE TZM Ervor exit

IECURCE LA =lata+] i

L
F
[ s

SFC #
i, I
Ilata
Data loop

FET 1

Data Toop!

ITSOURCE
TSOURCE
ISDiRCE
T=0URCE
TSOURCE s
ISOURCE

Ert_paral

m

I CHECE BYTE

f 5 - ERITH

St walue, Pul wvalus, BEreor exit

STRING TO HOLD CRD BYTES
STRIMG TO HOLD DATA EYTES
IMTERFACE SELECT CODE
FOGIMTER TO PARM PSEUDD OPS
EQUATES

S WORDE TG COMTRIM STATUS
BYTES FROM 9263

CALL SETUR ROGUTIHE

IS5 THERE A DATH PARAMETERT

[y

TO BASIC
IT

M3, RETURH
TES, FETCH

COUNT

IF ZERG, DO MOTHIMG

MAKE SURE ME RARE ADDRESSED
TG THLE

ELSE GIVE ERROR 561

ELZE COMPUTE EYTE FOINTER

1 S0 WE CAH MITHDRAW BYTES
I FROM THE STRING

WRIT FOR CARD

OUTRUT A BYTE

SEE IF DOME WITH STRIHG
MG

DOME, S0 GO BRCK TO BRSIC



I/ 0 Sample Programs H-17

! CALL SETUF REQUTIHE

P IS THERE A DATAH PARAFETERT

L]

[ ey S

[
=

!ELSE GIVE ERREOR D82

CLEAR DRTA STRIMG COUNTER

C1OSET UR BYTE POIHTER FoR DRATA

L WAIT F
'OETART
POWAIT F
READ DATA FROM

LIS

I
I

=
=

IT TtF?IHﬁTBF'

T BYTE INTH STRING
BUMF STRING LENGTH

REFEAT FOR MEXT EYTE

{ RETURN DATA TO PARAMETER

’T‘l

SETUR ROUTIHE
i B F*EUES P DCOMTAING PRRM COUNTS

WERIFY CARD IS A 92834
STRING PRRPMETER AND OUTPUT IT

1
1

1
is
i

I
e
I
1
T

i
T
ik
It
I
'{

I
1
z

1
{

1
1
i
T

1
1
13
I
I
T
T o
L

T

H

I
T

&
IS
I
I
T
I
i
I
I

Pret foh et b foud foel ot ]

OOHECK RAMGE FOR 1 70 i4

OIF OUT OF EAMGE, SIVE
P

i SET UF PR OAMD D0 STRTUS
POM CARRDOTO VERIFY IT

| Enadn

IMTERFACE

£
C
ﬁ



H-18 1/0 Sample Programs

LDE
HIE
LI

ISP

Pt peet ped el fd e

s

Pt e el e

£

e

Cud joop!

LIRRE

o,
il

-
B
TEL

AU

(RN

L
oy
-
5

Pt pete Bl e e ok jenh et

104

L

e et
AU

e

(I wx
Ja
"

1258 ! Zx THE COMTROLLER FULL
1568 ! THE LIR

o

S TO DIR BEFCRE THE LIA R
AHY SYHCHROHUS TMTERRUPT
FLE THE TAPE :

e
[

i

THE GHLY ALTERWATIVE

i

E
(A R x|

[T
N
XX

[}

POIF MY, GIVE ERROR

& i
& !

T O O T (O T (T A T e e e e

. =
1 ":" L&l
AR BRI

2

oot oo ot bt el P o ol fend et et o fod bl bl el bl el bl et bl bl bl bl poef Bl g el b b o el deed bd bl b brd bt b bl bt el e bl i bk b bl et bt el bt bl ok bl bt B
. ) L ) LY . ; 3 (LY o

1
e ke b b

"l

Ay

i
RN Y



1/0 Sample Programs H-19

Clock Example

Real Time

o

it

A




H-20 1/0 Sample Programs

=]

s R




[/0 Sample Programs H-21




H-22 1,0 Sample Programs



I-1

Appendix I
Demonstration Cartridge

Along with the Assembly Language Development and Execution ROMs, a tape cartridge has
been provided to demonstrate the capabilities of the assembly language system. This Dem-
onstration Cartridge (HP part number 11141-10155) is specifically intended to —

o Graphically display the kind of speed increases which can be obtained by using assembly
language subprograms for certain types of applications.

e Provide a number of programs which can serve as examples of how to write assembly
language subprograms.’

o Provide a set of definitions for some of the special function keys so that those keys can be

used as typing aids.

Using the Tape

To run any of the demonstration programs, execute the statement —

A set of instructions is displayed which can then be followed interactively.

Typing Aids

The starting and final cursor positions of the typing aids were chosen with assembly listings in
mind. The intent in selecting these positions was to make it easy to enter source as it would

appear when listed within an assembly listing.

The following table gives, for each key, the typing aid, the position where the typing aid begins,
and the position where the cursor will finally reside. Because some typing aids end with a blank,
the triangle (A) has been chosen to indicate the end of the typing aid. All blanks &.*er the start of
the typing aid, and before the triangle, will appear when the key is pressed.

1 The commented source for the chess program is contained in file CHESS.
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Typing Aid Final Cursor
Key | Typing Aid Starting Position | Position

0 iz 11 31

1 I 11 19

2 I 11 21

3 L home

4 i home
7 (over second quote mark
in insert character mode)

5 @ home 6

6 @ ; T7A home 11 (over second quote mark
in insert character mode

7 I FA 11 53

8 | (we) ZET #¢A home 6 (over second quote mark
in insert character mode)

9 LOAD FPRA home 7 (over second quote mark
in insert character mode)

10 SHYE FRA home 7 (over second quote mark
in insert character mode)

11 STORE PEA home 8 (over second quote mark
in insert character mode)

12 | (Gee) ERIT A home 6

13 | (iwe) T ##A home 6 (over second quote mark
in insert character mode)

14 = home 6

15 home 9

16 home 12

17 = home 13

18 home

19 home

20 home 11

21 | (used by other keys)

22 | (used by other keys)

23 fA 51 53

24 THA home 18 (over second quote mark
in insert character mode)

25 | BIH current — 1 current + 4 (over second

(use only after using keys 9 or 11) quote mark in insert

character mode)
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Typing Aid Final Cursor
Key | Typing Aid Starting Position Position

E
26  EE~- @ home

{use before keys 10 or 11)

27 | EEY current — 1 current + 4 (over second
(use only after using Keys 9 or 11) quote mark in insert

character mode)

28 current current + 2

29 current current + 2

30 home 8 (over second quote mark
in insert character mode)

31 home 9 (over second quote mark

in insert character mode)
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Error Messages

Mainframe Errors

Missing ROM or configuration error. Also, check to see if all option ROMs are
installed properly.

Memory overflow; subprogram larger than block of memory. Also check to see
£

H + 3 ~
if your arrays are too large to fit in memory.

Line not found or not in current program segment. Check the spelling of line

labels and line identifiers.

Improper return. Branched into the middle of a subroutine.
Abnormal program termination; no END or STOP statement.
Improper FOR/NEXT matching.

Undefined function or subroutine. Check spellings.

Improper parameter matching. Check the parameter lists in SUB and CALL,
and DEF FN and FN statements to see if they match in number and type.

Improper number of parameters. Check the number of arguments used in an
FN or CALL reference.

String value required.
Numeric value required.

Attempt to redeclare variable. Once a variable name has been declared in a
DIM, COM, REAL, SHORT or INTEGER statement, it can’t be redeclared in

that program segment.

Array dimensions not specified. You must dimension the array, either

explicitly or implicitly.

Multiple OPTION BASE statements or OPTION BASE statement preceded by
variable declarative statements.

Invalid bounds on array dimension or string length in DIM, COM, REAL,
SHORT or INTEGER statement. Strings can’t be longer than 32 767 charac-
ters. The range of array subscripts is —32 767 through 32 767.

J-1
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15 Dimensions are improper or inconsistent; more than 32 767 elements in an
array. Check for wrong number of subscripts in an array reference. Check any

matrix multiplication for proper sizes.
17 Subscript out of range.

i Substring out of range or string too long. Check substring specifiers against
length of string.

i% Improper value. Check numbers being entered, especially their exponents.

o)
=
s

Integer precision overflow. The range is —32 768 through 32 767.

=1 Short precision overflow. Short-precision numbers have six significant digits

and an exponent in the range —63 through 63.

22 Real precision overflow. Full-precision numbers have twelve significant digits

and an exponent in the range —99 through 99.

2 Intermediate result overflow.

TAN (n % 7/ 2), when n is odd

I
Y

23 Magnitude of argument of ASN or ACS is greater than 1.

L]

Zero to negative power.

By

Negative base to non-integer power.

LOG or LGT of negative number.

[

Wi

LOG or LGT of zero.

O]

i SQR of negative number.

Ei Division by zero; or XMOD Y with Y = 0.

o String does not represent valid number or string response when numeric data
required. Check any use of VAL function and its argument. Check for correct
spelling of variable name.

a3 Improper argument for NUM, CHR$, or RPT$ function.

ad Referenced line is not IMAGE statement. Check the line identifier in the
PRINT USING statement.

a5 Improper format string.

Out of DATA. Make sure READ and DATA statements correspond. Use RE-
STORE if appropriate.
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27 EDIT string longer than 160 characters. Try using a substring.

[/ O function not allowed. TYP and other I/ O functions aren’t allowed in any
I/ 0 statement like DISP or PRINT. Place the value into a variable.

i

Function subprogram not allowed. An FN reference isn’t allowed in any I/0O

statement, or in redim subscripts. Place the value into a variable.

48 Improper replace, delete or REN command. SUB and DEF FN can only be
replaced by another SUB or DEF FN. They can only be deleted if the rest of
the corresponding subprogram is deleted. A renumbering may cause out-of-

range line numbers if completed, so an error occurs; check increment value.
41 First line number greater than second.

iz Attempt to replace or delete a busy line or subprogram. Typically, this is
caused by trying to delete an input statement that is still requesting values.

473 Matrix not square. The dimensions of an identity matrix or of one used to find

an inverse or determinant must be the same size.

dd [llegal operand in matrix transpose or matrix multiply. The result matrix can’t

be one of the operands.
45 Nested keyboard entry statements.

£ No binary in memory for STORE BIN or no program in memory for SAVE.

Check line numbers in SAVE against program in memory.

47 Subprogram COM declaration is not consistent with main program. Check

number, type and dimensions of variables.

4 Recursion in single-line DEF FN function. Only subprograms can be called

recursively.

E Line specified in ON declaration not found.

B File number less than 1 or greater than 10.

= File not currently assigned. Execute an ASSIGN statement for the file, or check

the accuracy of the file number used.

52 Improper mass storage unit specifier. Check the values of the select code, unit

code and controller address.

Improper file name. A file name can have 1-6 characters and can’t contain a
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Improper file name. A file name can have 1-6 characters and can’t contain a
colon, quote mark, NULL or CHR$(255).

Duplicate file name. Choose another name or PURGE the old one.

Directory overflow. There is a maximum number of files that a mass storage

medium can hold. A file will have to be removed to add another.
File name is undefined. Check the spelling.
Mass Storage ROM is missing. Check to see that the ROM is installed properly.

Improper file type. Use LOAD for PROG files, ASSIGN and GET on DATA
files and LOADKEY for KEYS files.

Physical or logical end-of-file found. Attempting to READ# or PRINT# past
the end of the file. Compare the data list to the file size.

Physical or logical end-of-record found in random mode. Compare the data

list to the record size.

Defined record size is too small for data item. You can either PURGE and

RE-CREATE the file with longer records or regroup the data being recorded.

File is protected or wrong protect code specified. Check to see that the protect
code is included and spelled properly.

The number of physical records is greater than 32 767. That’s the limit; use

something smaller.

Medium overflow (out of user storage space). A file can’t be set up because

there isn’t enough space. Use another medium or purge unwanted files.

Incorrect data type. You can’t use GET on a DATA file that doesn’t contain a
program. Use TYP to find out what kind of data the computer is trying to be

read.

Excessive rejected tracks during a mass storage initialization. The medium
can’t be initialized. If the medium is a flexible disk, use a different one. If the
medium is a hard disc, call your HP Sales and Service Office for assistance, to

determine whether there has been a hardware failure.

Mass storage parameter less than or equal to 0. Check values of variables.
Record numbers, record lengths and number of defined records must be posi-

tive numbers.
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Invalid line number in GET or LINK operation. Check line numbers. May be

trying to LINK to file that doesn’t contain a program.
Format switch on the disc off. Turn it on.

Not a disc interface. Check mass storage unit specifier.
Disc interface power off. Turn it on.

Incorrect controller address, controller power off, or disc time out. Check mass

storage unit specifier; make sure controller is on.
Incorrect device type in mass storage unit specifer.
Drive missing or power off.

Disc system error, type 1.

Incorrect unit code in mass storage unit specifier.
Disc system error, type II*.

Reserved for future use.

Cartridge out or door open. Also check to see if interface is connected prop-
erly.

Mass storage device failure. Possible power failure.

Mass storage device not present. Check mass storage unit specifier.

Write protected. Check the write-protection device on the medium or drive.
Record not found. There is a bad spot on the medium.

Mass storage medium is not initialized.

Not a compatible tape cartridge.

Record address error; information can’t be read. Hardware failure. Check for a
dirty read head.

Read data error. Hardware failure. Check for a dirty read head.
Check read error.

Mass storage system error.

Reserved for future use.

Item in print using list is string but image specifier is numeric.

1 See the Mass Storage Techniques Manual.
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181 [tem in print using list is numeric but image specifier is string.
18z Numeric field specifier wider than printer width.

ERGHE: Item in print using list has no corresponding image specifier.

g4 ON KBD or TOPEN not allowed in subprogram.
185183 Reserved for future use.
1ig Plotter type specification not recognized. Check spelling of “GRAPHICS”,

“9872A” or “INCREMENTAL”.
iii Plotter has not been specified. Check select codes.
112 No graphics hardware installed in the System 45B.
= LIMIT specifications out of range.
1i4 98036 card improperly configured.
11T TDISP not allowed unless peripheral keyboard active.
118 TOPEN is active on another select code.
1iF—14% Reserved for future use.
158 Improper select code.

151 A negative select code was specified that does not match present bus address-
ing.
e Parity error.

153 Either insufficient input data to satisfy enter list, attempt to ENTER from

source into source or enter count exhausted without linefeed.

154 Integer overflow, or ENTER count greater than 32 767 bytes or 16 383 words.

Invalid interface register number. (Can only specify 4-7.)

o

iy

Improper expression type in READIO, WRITEIO, or STATUS list.

No linefeed was found to satify % ENTER image specifier, or no linefeed

record delimiter was found in 512 characters of input.

Improper image specifier or nesting image specifiers more than 4 levels deep.

Numeric data was not received for numeric enter list item.

Repetition of input character more than 32 768 times.
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Attempted to create CONVERT table or EOL sequence for source or destina-

tion variable which is locally defined in a subprogram.
Atitempted to delete a nonexistent CONVERT table or EOL sequence.

[/ 0O error, such as interface card not present, device timeout, interface or
peripheral failure {Interface FLAG line=0.}, stop key pressed or improper
interface card type.

Transfer type specified is incorrect type for interface card.

A FHS or DMA transfer with no format specifies a count that exceeds th size of

the variable, or an image specifier indicates more characters than will fitin th

o

specified variable.

A NOFORMAT FHS or DMA type transfer does not start on an odd numbered

character position, such as A$[3].

Interface status error, TRLL Character or an EOIl was received on an HP-IB

Interface before ENTER list or image specification was satisfied.

Reserved for future use.

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 [COM 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.
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Unsatisfied externals.
Missing COM statement.

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

ments.
Insufficient number of BASIC COM items.
Reserved for future use.

Binaries not allowed in LOAD SUB file. Do LOAD, SAVE, SCRATCH A, GET
and STORE on the file to get rid of binaries. However, the loaded program

may not run after the binaries are removed.

Volume not mounted. Mount it and execute a VOLUME DEVICES ARE state-
ment.

Operation not allowed on tape. Only the BKUP file used in DBBACKUP and
DBRECOVER is allowed on tape.

Bad status array. It must be defined as integer precision with = 10 elements.
Check spelling and current size.

Improper data base specified or data base not open. Improper name, or per-

forming data base operation with invalid name.

Data set not found. Check set name or number and make sure it is on the

volume specified in the schema.

Reserved for future use.

Data base requires creation. Perform a DBCREATE.
Reserved for future use.

Volume name not part of data base. Check spelling.

Out of available memory for a DBOPEN, DBBACKUP or DBRECOVER. Out
of read / write memory if executed from main program. Out of special area if

executed from subprogram, so perform the DBOPEN in the main program.

Improper or illegal use of maintenance word. Check spelling and leading or

trailing blanks.
Data set not created.

Reserved for future use.



Error Messages dJ-9
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mproper backup file. In DBRECOVER| backup file has incorrect information
in header or no primary DBBACKUP /RECOVER currently in progress (for

secondary operation).

=S5 Incomplete backup file. More than one volume in backup; probably mounted

in the wrong order. Start the recovery over.

225 Improper utility version number in root file. Rerun Schema Processor to gen-

erate new root file.

pRpE Corrupt data base — must purge and redefine. Purge root file and run Schema

Processor.

227 Corrupt data base — all sets require erasure.
Z2EE Data sets cannot be re-created without root file.
s Operation not allowed while DBOPEN current. Perform a DBCLOSE mode 1.

2EG Improper set listin DBBACKUP, DBCREATE, DBERASE, DBPURGE or dup-
licate sets in the set list.

EEI-ZEZ Reserved for future use.

233 Required data set root file not mounted. Mount it and perform a VOLUME
DEVICES ARE.

L Referenced line not a PACKFMT statement. Make sure line identifier is correct
and that it references a PACKFMT statement.

255 Reserved for future use.

B Insufficient length in a PACK statement, or insufficient current length in an
UNPACK. Insufficient length in a DBBACKUP or DBRECOVER statement.

27 List length > 32 767 in PACK or UNPACK. Array in PACKFMT too large.

Make sure it is the correct variable; redimension if necessary.

SEE Numeric conversion error. Improper real number found. Check PACKFMT to
make sure a REAL or SHORT variable, not INTEGER is being unpacked.

2% UNPACK requires a source string of greater length.
SER—EEE Reserved for future use.

CCOM area not allocated

a8l Not allowed when channel is active
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CMODEL statement required

Not allowed when trace is active

Too many characters in CWRITE

New CCOM size not allowed when channel is active
98046 card failure

Insufficient CCOM allocation

Illegal character in CWRITE of non-TRANSPARENT data
Not allowed for this CMODEL

CCONNECT statement required

Not allowed while Data Comm is suspended

Improper CSTATUS array

Reserved for future use.

Lexical table size exceeds array size.

Improper pointer array*.

Non-existent dimension specified in MAT REORDER.
Pointer array contains out-of-range subscript value.
Pointer array length does not equal number of records.
Pointer array is not one-dimensioned.

Number of records (plus twice the number of secondary keys plus twice the
number of substrings) exceeds 16 383.

Subscript extends beyond dimensioned maximum length.
Subscript out-of-range in key specifier.

Starting location is an out-of-range subscript value.
Lexical table is too small to include all characters.

Main lexical table length plus mode section length does not equal specified
table length.

* This error occurs when data is lost in the process of reordering the array. If this error does not occur, it does not necessarily
imply that the pointer array contains a permutation.
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ok

e Array is not one-dimensioned or is not integer.
a3 Lexical mode section pointer out-of-range.
Zdd Lexical table length exceeds 16 383.

Reserved for user.

- octal number ¢ octal number

This error indicates a malfunction in the machine’s firmware system. Contact your Sales

and Service Office.

I/ O Device Errors

Two. error messages can occur when attempting to direct an operation to an 1/ O device that is
not ready for use. A printer which is out of paper or no device at a specifed select code are

examples. The first message that appears is —

- select code

If the condition is not corrected, the machine beeps intermittently and the following message

replaces the first —

select code

The I/0 device can be made usable by correcting the error (loading paper, or changing the

select code, for example), then executing the READY# command —

# select code

This command readies the [/ O device and the operation which was attempted is attempted

again. The select code must be specified by an integer.

If you get an [/ O error on select code 0 and the printer is not out of paper, call your Sales and
Service Office.

In some cases, such as an interface which is not connected, READY# for that select code may
not solve the I/ O error. In this case, STOP should be pressed to regain control of the compu-
ter. Be sure to turn the power off before inserting an interface. After the problem is remedied,

the operation or program can be tried again.
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If you get an 1/ O error and you have an ON KBD statement in effect, you must press STOP to
gain control of the computer. Otherwise, the READY# command will be trapped by ON KBD.

CSTATUS Element 0 Errors

i Timeout before connection

11 Clear to Send line false or missing clock
1643 Channel MEMLIMIT overflow

181 [llegal protocol from remote

L M Input buffer overflow

g3 Internal buffer overflow

Rt Autodisconnect forced

1EE RETRIES count exceeded
igs NOACTIVITY timeout

=8 98046 buffer overflow

Assembly-Time Errors

oo Doubly-defined label
B END instruction missing; or module name does not match.
¥ Expression evaluation error.
Literal pools full or out of range.

ICOM region overflow.
R Operand out of range.
i Argument declaration pseudo-instruction out of sequence.
H Incorrect type of operand used.

Undefined symbol.
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IMAGE Status Errors

The following are possible values and meanings of the condition word (first element of the

status array). After an error, the status array is as follows —

Element

Description

1
24

—
oWV X0,

Condition word is non-zero

No change

DBOPEN mode

Statement identification number
Program line number

0

Value of the mode parameter
Integer-for system use only

Each statement has an identification number.

Condition

Word Value Error Description

i Successful execution — no error

Number | Statement
401 DBOPEN
402 DBINFO
403 DBCLOSE
404 DBFIND
405 DBGET
406 DBUPDATE
407 DBPUT
408 DBDELETE

-1 Improper data base name; already have read / write access to the data base

—i5 You may not open additional data bases; five are already opened

-ii Bad data base name or preceding blanks missing. Don’t change the first two

characters. Data base may not be open.

-1 DBPUT, DBDELETE and DBUPDATE not allowed in DBOPEN mode 8

-z Bad password — grants access to nothing or not to that set. Check spelling.

Data item, data set, or volume nonexistent or inaccessible. Check spelling and

DBOPEN password. Volume references must be numeric for DBINFO.
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Detail data set required
You lack write access to this data set

DBPUT or DBUPDATE not allowed on Automatic Master. Check correctness

of set reference.

Improper mode in data base statement. DBGET mode 5 bad — specified data

set lacks chains

Item specified is not an accessible key item in the specified set. Bad @

. P

parameter — must be *#; " or *E ¥ or TEY,

Root file name in disc directory and name in root file are different. Make sure

root file not moved or renamed.

Root file version not compatible with current IMAGE /45 statements. Incorrect

version of Schema Processor used.

Data base requires creation

Data or structure information lost. Data base must be erased or redefined.
Cannot DBOPEN while a DBBACKUP or DBRECOVER is going on.

End of file on serial DBGET; no entries following the current record.

Negative record number on directed DBGET. Check record number and spel-
ling.

Record number greater than capacity on directed DBGET. Check record
number and spelling.

End of chain encountered
The data set is full

No current record or the current record is empty; make sure that a current
record is defined for this set. There is no chain for the key item value. There is

no entry with the specified key value
Broken chain. Must UNLOAD the data base.

DBUPDATE will not alter a key item. Make sure correct key item values are in

the correct places in the buffer string.

Duplicate key item value in master not allowed.
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Error Messages

Can’t delete a Master entry with non-empty detail chains
Buffer string is too small for requested data. Redimension if necessary.

Argument parameter type incompatible with key field type (DBGET, mode 7
or DBFIND) or current length of string argument is less than the string length of

the key item value.

Data set’s volume is not on line; or set not created.
Corrupt data base successfully opened in mode 8
There is no chain head for path xx

The automatic master for path xx is full

The master data set for path xx is not on-line (Applies to DBPUT and DBDE-
LETE for detail data sets)

Root file volume isn’t mounted.

Needed volume on-line; created data set xx isn’t there
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Appendix K

Maintenance

Maintenance Agreements

Service is an important factor when you buy Hewlett-Packard equipment. If you are to get
maximum use from your equipment, it must be in good working order. An HP Maintenance

Agreement is the best way to keep your equipment in optimum running condition.
Consider these important advantages —
o Fixed Cost — The cost is the same regardless of the number of calls, so it is a figure that

you can budget.

e Priority Service — Your Maintenance Agreement assures that you receive priority treat-
ment, within an agreed-upon response time.

o On-Site Service — There is no need to package your equipment and return it to HP. Fast

and efficient modular replacement at your location saves you both time and money.
o A Complete Package — A single charge covers labor, parts, and transportation.

e Regular Maintenance — Periodic visits are included, per factory recommendations, to

keep your equipment in optimum operating condition.

e Individualized Agreements — Each Maintenance Agreement is tailored to support your

equipment configuration and your requirements.

After considering these advantages, we are sure you will see that a Maintenance Agreement is

an important and cost-effective investment.

For more information, please contact your local HP Sales and Service Office.
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Appendix L
98359845 Compatibility

System 35 and System 45 assembly language programs are for the most part source code
compatible. The exceptions to this are noted below. For example, a GET command can be
used by a System 45 to retrieve source code which has been SAVE’d on a System 35, and vice
versa. However, object code files (ILOAD, ISTORE) are not compatible.

The following items specify the differences between the two assembly language systems.

1. The following 9835 /9845 differences affect source code compatibility —

e The 9845 has 9 Base page temporaries; the 9835 has 50.

e The absolute addresses of the routines within the Rel math utility are different, and
must be changed between the 9845 and the 9835.

e The 9845 has two fewer return stack entries than the 9835.

e The Get_info utility returns additional information when used with the 9845. The
number of words returned depends upon the memory size of the machine used —
— 33 words for machines over 256K
— 36 words for machines over 320K
— 39 words for machines over 384K
Additional space for this information may need to be reserved in assembly language

programs which are moved to larger machines.

e The Isr_flag link is not needed in the code that notifies BASIC of an interrupt, on
the 9845. This link is used only in the 9835 code, and should be removed from any
code run on the 9845.

e The keyboards of the 9845 and 9835 differ. Keyboard and printer register opera-
tions differ also. (See the Assembly Language Quick Reference manual.)

2. The 9845 has two additional utilities, To_system and Print_no__1f.
3. The LINES option to the IASSEMBLE statement has been expanded on the 9845 to

include a negative line number. If a negative number is used, no additional carriage-
return, linefeed characters are sent after each module has been printed. Of course, if the

EJECT option has been specified, a formfeed character is sent after each page.
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4, The 9845 allows symbolic debugging (e.g., IDUMP Test) of all ENT and SUB symbols,
regardless of whether they appear in assembled code or in ILOAD’ed code. The 9835
allows symbolic debugging only if the symbols appear in assembled code which is in its
original, unmoved position in the ICOM region.

5. IOF and ION have been added as pseudo-instructions in the 9845 Assembly Language.
They are used to control the automatic setting of indirect bits in generated code.

6. Rel to_shoreturns O or an error number in the A register, for the 9845.

Note that two processors are used in the 9845 and one is used in the 9835. (For non-ISR
assembly language code, the two 9845 processors function together as a single unit to maintain
compatibility with the 9835.) The advantages of two processors are —

e Overlapped I/0 (in the OVERLAP mode) can in some cases bring about speed en-

hancements.

e An ISR (interrupt service routine) can be executed simultaneously with a BASIC pro-

gram,
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AAR ... ...l 3:18,B:1,12-14
Abortiveaccess .......... ... 7:11
ABR ...l 3:18;,B:1,12-14
ABS function .................. ... 5:23
Absolute expression .............. 4:31,32
Absolute location ............ 3:11;4:22,23
Access:

abortive.................. ... 7:11

asynchronous ................ 7:11,27

granting .................... 7:10-13

synchronous .................... 7:11
Accumulators:

General ........ 3:2,12,13,18;4:24;E:1

7Y o SN 3:3
ACS function. ........... ... ... ..., 5:23
ADA................. 3:13;5:2,B:1,12-14
ADB................. 3:13;5:2;B:1,12-14
Addition:

General. ...l 3:13

BCD ... 5:9,10

integer ....................... 5:1,2,3
Address, machine ................... 4:34
Addressing:

General ......................... 3:11

indirect ................ 3:12;7:18—-21
Alphanumericraster ................. 10:2
AND:

instruction ........... 3:19;B:1,12—-14

operation ....................... 5:23
ANY ... 6:6,24;C:1
Arguments:

changingvaluesof ............... 6:18

passing from BASIC............ 6:3,12

system information about ........ 6:7,8
Arithmetic:

General ... 5:1

BCD.................. 3:23-25;5:1,8

integer ...................... 5:1,2-6

utilities. ................... 5:1,21-27
Arrays:

changing valuesin ............ 6:20,21

identifiers .................... 6:26,27

obtaining informationon......... 6:8,9

retrieving elements from....... 6:14,15

retrieving substrings from-.... .. 6:16,17

system information about .......... 6:7

ASC declaration................. 8:15;D:3
ASCII characterset ................ A:1-3
ASMB file-type ................ 2:13,16,18
ASN function ....................... 5:23
Assembled location ............... 1:5;D:1
Assembling process .. ................ 4:13
Assembly:
conditional, defined. .............. 1:5
Execution and Development ROM .. 1:1
ExecutionROM ................... 1:1
ASSIGN ... ... ... .............. 7:39-42
Asynchronous access ............. 7:11,27
ATN function ....................... 5:23
B,defined ......... ... ... ... ...... 1:7
Backplane ......................... 7:1,2
Basepage ........................ 3:6,11
BASIC:
General .............. 2:2-7:6:18;8:7
assembly language
extensions .............. 2:8;D:1-4
assembly sourceentry ............. 2:9
branching on interrupts .......... 7:27
calling assembly language ......... 2:1
COMMON . o\eeeeeeeeeeeeaan.. 6:23
comparison of expressions........ 4:32
comparison of operators.......... 4:33
drivers ............... ... ... 2:3
end-of-line branches .............. 7:8
labels. ...................... 4:1,245
passingvariables.................. 1:6
relation to assembly language ... ... 4:1
routines ............. ... ........ 8:8,9
subprograms ....... 7:32,40;8:9,12,13
variables:
General ................. 6:18;8:8
structure . ..................... 3:8
BCD:
General ...................... 3:9;5:7
addition....................... 5:9,10
arithmetic ............. 3:23-25;5:1,8
division ................ 3:25;5:15-21
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Mathgroup .............. 3:10,23-25
multiplication .......... 3:25;5:13-15
normalization ............. 3:23;5:8,12
registers . ............ ... 5:7,8
rounding ............... .. ... 5:12
subtraction ................... 5:9-10
Beepsignal .......... ... ... 7:53
BIN declaration ................. 8:15;D:3
Binary Processor Chip (BPC) ........ 3:1,2
Bit patterns and timings, machine
instructions . ...................... B:12
Blank lines, inlistings ............. 4:16,18
Blind parameters ..................... 6:6
Boolean operations .. ................ 3:19
Booth’s algorithm ............... 3:13;B:4
Braces (in syntax), explained .......... 1.7
Brackets (in syntax), explained ........ 1:7
Branchgroup .................... 3:10,14
Branching:
General ......................... 3:14
end-of-line ....................... 7:8
interrupt, prioritizing .......... 7:30,31
oninterrupts ................ 7:27-33
Break points ......................... 8.7
BSS ... ... 4:8,26,30;C:
Buffers, device............... 7:33-35,38
Bus, [/O ... 3:26
Buscycles, [/O .............. 3:1,11;8:21
Busybits ................... 1:5;6:26-28
Busy utility .. ........... 4:38:6,26—-28;F:1
Buzzwords ........................ 1:5-7
Bytes:
General ..................... 3:20-22
definition......................... 1:5
pointers................ .. .. ..., 4:24
retrieving from BASIC ....... 6:15-17
CALL ................ ... ..... 2:13;6:1,2
CBL ................ 3:20-22;B:2,12-14
CBU .................... 3:22;B:2,12-14
CDC ... 3:25;5:9;B:2,12-14
CLA ... ... .. 3:19;B:2,12-14
CLB ... . 3:19;B:2,12-14
Clearing full words ............. 10:15-18
Clocktimes ......................... B:13
CLR ........ ... ... 3:12;B:2,12—-14
CMA ... ... ... 3:19;B:2,12-14
CMB.................... 3:19;B:2,12-14

CMX . ... 3:24;5:10;B:2,12-14

CMY ............... 3:25;5:10;B:2,12-14
Code:
object .......... 2:1-3,6-8,13;4:7,13
SOUICE . ....vovvnn.n. 2:1-6;4:3-6,13
COM:
pseudo-instruction .. .. .. 4:12;6:24;C:1
statement ............ 2:14;6:9,23-25
Commands:
EDIT............ ... . ... 4.2
SCRATCHA .................... 2:15
SCRATCHC .................... 2:15
Comments, in assembly source ........ 4:5
Common ..................ccvunn.. 6:23
Compatibility, 9835/9845 .......... L:1,2
Complement:
ONE'S © ittt 3:19
ten’s .o 5:9,10
tWo's ..o 3:8,9,13;5:2
Conditional assembly:
General ...................... 4:13,19
definition......................... 1:5
flags . ... 4:20
Control codes, graphics ........ 10:5-7,11
Control of indirection ............. 4:13,22
Controlregisters . ................... 7:2,3
COSfunction ....................... 5:23
CPA ... . ... 3:15;B:2,12-14
CPB .................... 3:15;B:2,12-14
Currentpage ...............c.oon.. 3:6,11
Cursor operations ............ 10:5,22-25
Cursortypes .................... 10:22,23
DAT ... 4:9,10;C:1
Data:
generators ................... 4:9-11
locations ..................... 8:11,12
structures ...................... 3:8,9
tUPES . e 3:8;7:48
DBL ...l 3:22;B:2,12-14
DBU .................... 3:22;B:2,12-14
DDR ... 3:26;,B:2,12-14
Debugging ...... 2:1,2;4:15,19,23;8:1-22
DEC declaration ................ 8:15;D:3
DECIMAL ...... 2:10;5:23;8:1,17-19;D:1
Decimal Carryflag........... 3:23,25;8:20
Declarations:
ANY ... 6:6,24;C:1
ASC ... ... 8:15;D:3
BIN ... 8:15;D:3



DEC ... ... 8:15;D:3
FIL ... 6:4,24;C:1
HEX . ... 8:15;D:3
INT ... .. 6:4,24,C:1
OCT........ 8:15;D:3
REL ....... ... ... 6:4,24,;C:2
SHO...................... 6:4,24;C:2
STR ... . 6:4,5,24,C:2
Definedrecord ...................... 7:43
Demonstration cartridge........ 1:2;2:8;1:1
Device buffers ............... 7:33-35,38
DIR ................ 3:26;4:37;B:2,12-14
Direct memory access (DMA):
General ....... 3:26;7:1,10—13,22-26
lockouttime .................... B:14
registers.................... 4:24;7:22
timings ...................... B:13,14
transfers .................... 7:23-26
DISABLE ........ ... 7:33
DIV function ........................ 5:23
Division:
BCD................... 3:25;5:15-21
integer ............. .. ... 545
DMA instruction . . ... 3:26,7:23;B:2,12—-14
DMA string input example
program ..................... H:12-15
DMA string output example
Program ...............c.c..... H:10-12
Dot matrix, explained ................. 1:7
DROUND........................... 5:2
DRS ... 3:24;B:3,12-14
DSZ..................... 3:16;B:3,12-14
Dumps ............... ...l 8:14
EDIT ............ . . ... 4:2
EIR ................ 3:26;4:37;B:3,12—-1
EJECT option, IASSEMBLE
statement .............. 4:13,16,17;D:2
Ellipses (in syntax), explained ......... 1:7
ENABLE ........................... 7:33
END pseudo-
instruction ........ 2:5,11,12;4:7,12;C:1
End isr_high..................... 7:9,10
End isr low...................... 7:9,10
ENT ... ... 4:33,34;C:1
Entrypoints......................... 4:33
EQU ..................... 4:12,26,28;C:1
Equipment supplied .................. 1:2

ERRL ..o\ 5:23:9:4
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ERRMS$ . ... . 9:4
ERRN ... ... . 5:23;9:
Error_exit utility ........... 4:38;9:3 4;F:1
Errorlabels .......................... 1:2
Errors:

" assembly-time .................. 9:1,2
complete listing ............... J:1-15
mainframe ................... J:1-11
messages:

General ...................... 9:1
assembly-time .......... 9:8,9;J:12
run-time ................... 9:5-7
IMAGE status................ d:13-15
[/Odevice ...................... J:11
processing. ...........c........ 9:1-4
run-time...................... 9:1,2,3
syntax-time ..................... 9:1,2
EXE..................... 3:27,B:3,12-14
EXITGRAPHICS.................... 10:2
EXOR ... . 5:23
EXPfunction........................ 5:23
Expressions: ‘
General ................ 4:31-33;8:31
absolute ..................... 4:31,32
octal, defined ..................... 1:
relocatable ...................... 4:31
typeofresult .................... 4:32
EXT.. ... . 4:12,33,34,37;C:1
Extendflag ........ 3:13,15-17;7:17;8:20
Extended Math Chip (EMC) ......... 3:1,2
External ............................ 4:33
FDV ........... 3:25;5:17-19;B:3,12—-14
FIL ... ... 6:4,24;C:1
Filemarks ....................... 7:47,48
Files:
ASMB-type ............... 2:13,16,18
descriptor .................... 7:39,40
NAMES .« oot 2:11
OPRM-type ............... 2:13,16,18
Flagline..................... 3:26;7:4,5,6
Flags:
Conditional assembly ............ 4:20
Decimal Carry ........... 3:23,25;8:20
Extend......... 3:13,15-17;7:17;8:20
Overflow ....... 3:13,15-17;7:17;8:20
FMP ........... 3:25;5:13-15;B:3,12—-14
FRACT ... . . ., 5:23
Full-precision numbers ...... 3:9;4:25;7:45
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Functions:
ABS .. 5:23
ACS . 5:23
ASN .. 5:23
ATN . 5:23
COS ... 5:23
DECIMAL ... 2:10;5:23;8:1,17—-19;D:1
DIV. .. 5:23
DROUND ....................... 5:23
ERRL ....................... 5:23;9:4
ERRMS ... 9:4
ERRN....................... 5:23;9:4
EXP ... 5:23
FRACT ..., 5:23
IADR ........ 2:10;5:23;8:1,17,19;D:1
IMEM ..... 2:10;5:23;8:1,17,19,20;D:3
INT .. 5:23
LGT ... 5:23
LOG........ e 5:23
OCTAL ... 2:10;5:23;8:1,17,18,19;D:4
Pl o 5:23
PROUND ....................... 5:23
RES ... 5:23
RND ... 5:23
SGN .. ..o 5:23
SIN ... 5:23
SQR ... 5:23
TAN ... 5:23
TYP .. 5:23
FXA................ 3:25;5:12;B:3,12-14

g

Get_bytes utility .. 4:38;6:12,15,16,24;F:1

Get_elem_bytes
utility . .......... 4:38;6:12,16,17,24;F:1
Get_element utility 4:38;6:12,14,15,24;F:1
Get_file_info utility ... ... 4:38;7:40,41;F:1
Get_info utility ... .... 4:38;6:8—12,24;F:1
Get_value utility ..... 4:38:6:12,13,24;F:1
Glossary .......coovviniiiiiiinn, 1:5-7
GRAPHICS ......................... 10:2
Graphics:
comprehensive example ........ 10:25
CUISOTS v veeeinenaenns 10:22,23
displaying ..................... 10:2,3
exiting ............ ... 0. 10:2,3
MEMOTY ..ot aneinnss 10:3,4
operations .................. 10:5-27
operations, general algorithm ... .. 10:6

option .......... .ol 10:1

raster ... 10:2,3
selectcode ...................... 10:1
Graphics hardware, checking for. .. ... 10:5
Groups:
BCDMath ............... 3:10,23-25
Branch ...................... 3:10,14
I/O oo 3:10,26
Integer Math ................. 3:10,13
Load/Store.................. 3:10,12
Logical ...................... 3:10,19
Miscellaneous ................ 3:10,27
Shift/Rotate ................. 3:10,18
Stack ....... ... ...l 3:10,20
Test/Alter/Branch ........ 3:10,16,17
Test/Branch ................. 3:10,15

Handshake string input example

Program ...........coeeeeeuunnn... H:3,4
Handshake string output example

Program ..........c..ooueeeunnnnn.. H:1,2
HED ........................ 4:18,19;C:1
HEX declaration ................ 8:15;D:3
HP-IB output/input drivers example

program ..................... H:15-18

i

IADR ............ 2:10;5:23;8:1,17,19;D:1
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
IBREAKDATA ............. 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
ICOM region .. 2:13-18;3:4;4:8,23,34;6:2
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
IF conditional ....................... 4:20
IFA . 4:20;C:1
IFB .. 4:20;C:1
IFC .. 4:20;C:1
IFD ... 4:20;C:1
IFE.. ... ... . 4:20;C:1
IFF . 4:20;C:1



IFG ... 4:20;C:1
IFH ... .. 4:20;C:1
IFP 4:20,21;C:1
ILOAD.............. 2:8,10,12,18;4:7;D:3
IMEM......... 2:10;5:23;8:1,17,19,20;D:3
Indirect addressing:
General ................. 3:12;4:22 23
inISRs ..................... 7:18-21
Indirection, controlof ............. 4:13,22
INORMAL ............ 2:10;8:1,10,13;D:4
Input cycle, explained . ................ 3:1
[/0:
bus ... 3:26
buscycles ................3:1,11;8:21
expediting ................... 7:53,54
o3 o101 » RN 3:10,26
interrupt ................... 7:1,7-21
operations, relation to busy
bits. ..o 6:26—-29
programmed ..................... 7:1
registers ............... 3:2;4:24:7:2.3
sample programs ............. H:1-21
Input-Output Controller (IOC) ....... 3:1,2
Instructions:
individual executionof ............ 8:3
machine:
General ......... 3:10-27:B:1-14
AAR .......... ... 3:18;B:1,12-14
ABR ............. 3:18;B:1,12-14
ADA ......... 3:13;5:2;B:1,12-14
ADB ......... 3:13;5:2;B:1,12—-14
AND ............. 3:19;B:1,12-14
arithmetic .................... 5.7
CBL ......... 3:20-22;B:2,12—-1
CBU............. 3:22;B:2,12-14
CDC ......... 3:25;5:9;B:2,12—-14
CLA ............. 3:19;B:2,12-14
CLB............. 3:19;B:2,12-14
CLR ............. 3:12;B:2,12-14
CMA............. 3:19;B:2,12—-14
CMB............. 3:19;B:2,12-14
CMX........ 3:24;5:10;B:2,12-14
CMY ........ 3:25;5:10;B:2,12—-14
CPA ............. 3:15;B:2,12-14
CPB............. 3:15;B:2,12-14
DBL ............. 3:22;B:2,12-14
DBU............. 3:22;B:2,12-14
DDR ............. 3:26;B:2,12—-14
DIR......... 3:26;4:37;B:2,12—-14
DMA............. 3:26;B:2,12—-14
DRS ............. 3:24;B:3,12-14
DSZ ............. 3:16;B:3,12—-14
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EIR ......... 3:26;4:37;B:3,12-14
EQU .............. 4:12,26,28;C:1
EXE ............. 3:27;B:3,12-14

FDV ....3:25;5:17-19;B:3,12-14
FMP .... 3:25;5:13-15;B:3,12-14

FXA ........ 3:25;5:12;B:3,12—-14
o3 20111 o 1T 3:10
IOR.............. 3:19;B:4,12-14
ISZ .............. 3:16;B:4,12-14
JMP ............. 3:14,B:4,12-14
JSM........ 3:6,14;6:9;B:4,12-14
LDA .......... 3:12,27;B:4,12-14
LDB........... 3:12-4;B:4,12-14
MLY ........ 3:24;5:18;R:4,12-14
MPY ............. 3:13;B:4,12—-14
MRX ..... 3:23;5:11,12;B:5,12-14
MRY ..... 3:24;5:11,12;B:5,12-14
MWA ....... 3:25;5:13;B:5,12-14
NOP............. 3:27;B:5,12-14
NRM........ 3:24;5:12;B:5,12-14
operands .................... 3:10
PBC .......... 3:21,22;B:6,12—-14
PBD .......... 3:21,22,B:6,12-14
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
RBL ............. 3:18;B:6,12-14
RBR ............. 3:18,B:7,12-14
RET .... 2:5;3:6,14;6:2;B:7,12—-14
RIA.............. 3:15;B:7,12-14
RIB.............. 3:15,B:7,12-14
RLA ............. 3:17;B:7,12-14
RLB ............. 3:17;B:7,12-14
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
SDC............. 3:25;B:8,12-14
SDL ........ 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
SES ............. 3:17;B:8,12-14
SFC.......... 3:26;7:5;B:9,12-14

SFS .......... 3:26;7:5;B:9,12—-14
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SHC ............. 3:15;B:9,12—-14
SHS ............. 3:15;B:9,12-14
SIA .............. 3:15;B:9,12-14
SIB.............. 3:15;B:9,12-14
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
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
STB ............ 3:12;B:10,12—-14
SZA ............ 3:15;B:10,12-14
SZB ............ 3:15;B:10,12-14
TCA ........ 3:13;5:2;B:10,12—-14
TCB ........ 3:13;5:2;B:10,12—-14
WBC ........ 3:21,22;B:11,12-14
WBD ........ 3:21,22;B:11,12-14
WWC........ 3:20,22;B:11,12-14
WWD........ 3:20,22;B:11,12-14
XFR ....... 3:12;4:29;B:11,12-14
patching ............... ... ... 8:21

o] (oTol=1-1-Yo) SN 3:1
pseudo-:
General ................ 4:3;C:1,2
ANY ... 6:6,24,C:1
BSS................ 4:8,26,30;C:1
COM............... 4:12;6:24;C:1
DAT .................. 4:9,10;C:1
END ........ 2:5,11,12;4:7,12;C:1
ENT ................. 4:33,34;C:1
EQU .............. 4:12,26,28;C:1
EXT ........... 4:12,33,34,37;C:1
HED ................. 4:18,19;C:1
IFA ... 4:20;C:1
IFB ... 4:20;C:1
IFC ... . .. 4:20;C:1
IFD ... ... 4:20;C:1
IFE ... .. . 4:20;C:1
IFF ... ... .. 4:20;,C:1
IFG ... ... ..., 4:20;C:1
IFH ........ ... ... ..., 4:20;C:1
IFP ... ... ... ...... 4:20,21;C:1
LIT ... . 4:30;C:1
LST.................. 4:14,19;C:1
NAM ........... 2:5,11;4:7,12;,C:2
non-listable ................ 4:19
REP .................... 4:12;C:2
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SKP .............. 4:16,17,19;C:2
SPC ... 4:18,19;C:2
SUB........... 2:5;4:12;6:2,3;C:2

UNL ... 4:15,19;C:2
XIF oo, 4:20,21;C:2
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declaration ................ 6:4,24:C:1
function......................... 5:23
Int_to_relutility............ 4:38;5:26;F:1
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Integer:
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arithmetic ................... 5:1,2-6
multi-word .................. 5:5,6
division ........................ 5:45
multiplication ................. 5:1,3,4
subtraction ..................... 5:1,3
Integer Math group ............... 3:10,13
Integers:
General ............ 3:8;5:2,24,25;6:8
octal ....... ... 4:10
structure ..................... 3:8;5:2
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General ..................... 7:2,4,22
98032 (GPIO) ...... 7:3,16,22;G:1-14
98033 (BCD).............. H:3,4,7-9
98034 (HP—IB)............. H:15-18
98035 (Clock) .......... H:1-4,19,20
98036 (Serial)................. H:1-9
Interrupt1/O0 .................... 7:1-21
Interrupt service routines: ................
General ....... AU 2:15;3:7;,7:7—-10
called from BASIC ........... 7:27-33
definition......................... 1:6
linkage..................... 7:9,10,3
reserved symbols ............. 4:24,25
statein .......... .. ... .. 7:17
Interrupt string input example
Program. ............ouueeeeonn. H:7-9
Interrupt string output example
Program. ..........c.c.eeuuennn.. H:5-7
Interrupts:
disabling ..................... 7:15,16
enabling ..................... 7:19,20
executiontime .................. B:13
lockouttime .................... B:13
related machine instructions ...... 3:26
signalling .................... 7:28,29
IOF ... . . . 4:13,22;C:1
ION ... 4:13,22;C:1
IOR ... oo 3:19;B:4,12-14
[PAUSEOFF .............. 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



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
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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
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Machineaddress .................... 4:34
Machine architecture............... 3:1-7
Machine instructions .... 3:10—-27;B:1-14
Maintenance agreements.............. K:1
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Manual:
Assembly Development ROM ... ... 1:2
Assembly Execution ROM ...... ... 1:2
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Reference ................. 1:2;7:19
BASIC Language Interfacing
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structure ............ ... il 1:2
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readingfrom .................... 7:33
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AUITIPS .. oe ettt e 8:14
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Operands.............c.ociviiiannn. 3:10
Operatingsystem ... ................. 7:10
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Reading full words ............. 10:18-21
REDIM ... ... ... ... ... ..... 6:12
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ILOAD .......... 2:8,10,12,18;4:7;D:3
INORMAL ......... 2:10;8:1,10,13;D:4
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STR ... 6:4,5,24,C:2
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Subprograms, BASIC ... 7:32,40;8:9,12,13
Subroutines . ...................... 3:6,14
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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.
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