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Page Change

1-3 If your flexible disc drive has a label

on it that says it is a 9895K drive, you
should delete the references to the green
and yellow lights in Step 3 of the power-on
procedure. The 9895K flexible disc drive
does not have a green light labeled "READY"
or a yellow light labeled "IN USE"; it does

" have a red light on the latech. When this
light comes on, it indicates that the drive
is in use. While in use, the drive door is
locked.

8-2 Add the following sentence to the explanation
of the TRACE statement: Y

When you specify a beginning line ID, that
line number must be present for tracing to
begin; in the same manner, when you specify
an ending line ID, that specific line number
must occur for tracing to be disabled.

B-29 The syntax for the READ LABEL statement is
incorrectly specified. It should be changed
to the following format, which also appears
on page 6-17 of this manual.

READ LABEL string variable [ON volume spec]
string array mname

In the description of the several utilities

c-1

c-7 and binary programs, you are told that they are
C-26 accessed from the SYSTEM disc. This is not true.
Cc-35 They are accessed from the UTILITY disc. For all
C-51 of the following utilities, note that change:
Cc-56 : :

Cc-57 INIT, DUPL, ROUTIL, CATBIN, XREF, DUP, R-ONLY

Insert the new pages provided with this update into their correct
location in this manual. Remove any existing pages that may have
become outdated because of these new pages. All new pages

are listed on the print history page.
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Printing History

New editions of this manual will incorporate all material updated since the previ-
ous edition. Update packages may be issued between editions and contain re-
placement and additional pages to be merged into the manual by the user. Each
-updated page will be indicated by a revised date at the bottom of the page. A
vertical bar in the margin indicates the changes on each page. Note that pages
~which are rearranged due to changes on a previous page are not consrdered
rev1sed '

The manual printing date and part number indicate its current edition. The
"printing date changes when a new edition is printed. (Minor corrections and
updates which are incorporated at reprint do not cause the date to change.) The
manual part number changes when extensive technical changes are incorpo-
rated. -

September 1978 ... FIRST EDITION

December 1978 ... revised pages for O.S. 1.C: C-20 thru C-32; pages. C 7 thru C-32
rearranged.

February 1979 ... SECOND EDITION revised pages: 1-11, 1-18, 2- 4 2-15, 3-7,
4-19, 6-10,6-12, 6-22, 6-25, A-1, B-2, B-3, B-4, B6B7B13814B16B18
B-19, B- 23 D-3.

June 1979 ... revised pages for O.S 2.D: iii, v, Vi, x; xi,.1-3, 1 2 1 29 1-33, 4—2 4-23 thru
4-30, 6-4, 6-25, 6-25.1, 6-25.2, 7-2, 7-5, 7-21, 7-38, 8-1, 9-1 thru 9-16, A-1, A-11, A-12,
B-4 thru B-39, C-1 thru C-38, D-2 thru D-5. '

May 1980 ... THIRD EDITION

September 1980 . . . revised pages for O.S. 3.03: ii, xii, A-11 through A-16, C-58.

NOTICE

The information contained in this document is subject to change without notice.

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD.TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not
be liable for errors contained herein or for incidental or consequentlal damages in connection
wrth the furnishing, performance or use of this material. ‘

Hewlett Packard assumes no responsibility for the use or rehabrhty of its software on equrp—
ment that is not furnished by Hewlett-Packard. \

This document contains proprietary information which is protected by copyright. All rights are

reserved. No part of this document may be photocopied, reproduced or translated to another
program language without the prior written consent of Hewlett-Packard Company..

ll Rev. 9/80



MAT PRINT ........ e T 9.3

- Mass Storage « .« . fiiwu it P .“..,.‘...9-4
Assngmng ValuestoArrays B S U AN T SN . 95
Az oMATINPUT Wil SRR SR R S b e aE 00095
7 MAT...CON - .............. DU Ll 95
CMATLZER =l 96
MAT-initialize - %0 96
Arithmetic OPerations .. .. ............c.cueiuuoie e, ... 97
v Copying @an Amray: ... i, e g e 97
+Scalar-Operations ... .. e e P e i 097
- Matrix Arithmetic. ... cfvo e i 9-8
- Array Funétions .. ... SO RS T TR, il 99
System Functions ........ ... . ... ... 99
SUM ... e e P 9-9
ROW ... .. SN e e 99
COL 9-9
- Matrix Operahons S A R 9-10
Matrix Multlphcatlon ......................................... e 9-10
- Identity Matrix (MAT —IDN) ....................... e e 9-12
MAT.INV 9-12
MAT . TRN . 9-13
MAT.CSUM ............. S P 9-13
MAT .. RSUM 9-14
Matrix Funclions ........ ... .. . . . . ... 9-15
DOT 9-15
DET 9-15
Chapter 10: Background Taskmg
INroduction . ...l U S I, 10-1
"Configuration Requirements ........................ e e 1022
Task Statements (ATTACH, DETACH CONTROL/EXECUTE c
REQUEST, RELEASE) .......... . . . . . i S ..., 102
Program Example ............ ST .......... 10-3
EmorCodes ......... . ... I 10-5
Reference Tables
Reset Conditions . ....... ... . A-1
TYPRetum Values ............ .. v i i i A-2
ASSIGN Return Values .................. . ... i il i A-2
Fle Types ... ..o A-2
IMAGE Format Symbols ...... ... ... . ... . A-3

i



Storage Requirements .................... e e e e A-3
ASCII Character Codes ........0 .. . o o e . A4
Display-Character Characters ............... ... ... ... ... ... ... A-5
Altéfhafé Keyboards .......... el LA

- HP2631B Printer Control Codes' ..........0.....0o i, LR A9

* HP 9871A Printer Control Codes ................0. ... 0 A8
HP 2608A Printer Control . .. .. A
GettingStarted . ......... ... . e A-11
Language Set Access ..............ccciiiiiniiiininnannnn. e e A-11
Vertical FormatControl ........ ... ... . i ... A13

* Using the Features of the 2608A ... .. ... ....00....... e v siien a0 oAR13
Multiple User Considerations........... P B A S A-14

2608 GraphicsMode . ........................ .. ... e REREEEEE A-15
BASIC Syntax .. ... .. e e B-1
Utility Programs . .. ... . ... i e e i C1
INIT C-1
DUPL ... e C-7
BACKUP . .. e C-12
RECOVR ... C-21
1200101 1) S C-26
CATBIN . e e e C-35
CONFIG ... e C-37
CSFIG ... C-50
XREF ... C-51
DUP . C-56
REVCHK ... e C-57
R-ONLY oo C-57
ACCEPT .. C-58
Error Codes . ... ... o e e D-1

, Xii

Rev. 9/80



2_608A Printer Control

:Wrth the P2608 DROM, you can configure one 2608A printer in your HP 250 system
The 2608A offers you the advantage of increased print speed along with features such
as double-sized print, 14 software selectable character sets, vanable form length
extended vert1cal format control characters and graphics.

GettmgStarted L ! m

'Your first task is to properly conflgure the 2608A printer. mto your system Run the
CONFIG utility and perform the following steps: ,

1. Enter 2 for DROM EDIT and add the P2608 DROM.

2. Enter 4 for PERIPHERAL EDIT and add the P2608 as one of the peripheral
" devices; in addition, set the form length and the number of lines per inch. -

.. 73. Reload the operating system so that the new configuration can be used.. -

;;&tlguage Set Access

) Wtien using escape sequences to select Primary and Secondary character sets, refer to
- the following table for values of n. Physical switch settings are also shown.

Character Set n - switch settings

USASCII 0 - 0000 :
ARABIC 1 0001 >
CYRILLIC 2 0010
KATAKANA 3 0011

DRAW 4 0100

APL 7 0111

FRENCH 8 1000

GERMAN . 9 1001
SWEDISH/FINNISH 10 1010
DANISH/NORWEGIAN 11 1011

SPANISH 12 1100

BRITISH 13 1101

JAPANESE ASCII 14 1110

ROMAN EXTENSION 15 1111

Rev. 9/80 Reference Tables A-'ll




The following tables list control codes and escape sequences Wthh are valld on the

2608A. (7 TR
« . . Control Codel‘ Function . 4. .- Deseription. ... - |
: ++He, - Backspace 1 .. Moveonecolumnieft: . .
Je « Linefeed , , |- Moveto same column position. .. |
o ' | “on'nextline. )
L. Formfeed Move to first pnnt posmon at’
top of next page.
M Carriage Return Move to left margin.
Nc ShiftOut . - | . - Usethe following characters from
‘ t "1 secondary character set untrl recelpt
" of Shift In.
Oc .Shift In Use the following characters from
U - ‘ | theprimary character set. =~
[c Escape (Esc) The following characters are an

. .escape control sequence

Escape Sequence

Description

EscY -
EscZ
EscE .
Escz -
Esco
Esc(nA

EscinA

Esc&d @
Esc&d D
Esc& 1nV
Esc& 1nF

Esc-baW

Esc& k0S
- Esc&kb5S- -
Esc&1nM

Display Function mode on.
Display Function mode off.

" Power-on Sequence.
_Self-test Routine.

Switch Printer Offline.
Select Primary Character Set n, where n 1s from O thru 15 and indicates the ROM

location 2

Select Secondary Character Set n.2 = "
Auto Underline Off. (@ can be rep]aced wrth A B, C HlJorK) .
Auto Underline On. (D can be replaced with D, E, F G L, M Nor0O.)

" Select VFC channel n, where n is from 1 thru 16.
" Specify form length of n lines, where n is from 1 thru 127.
‘Set Graphics Mode, where n is from 1 thri 115 and indicate the number of following

bytes.

Set Normal Print Mode.

Set Double-sized Print Mode. - -
Set Left Margin to n column, where n is from 0 thru 15.

1 Press @ while pressing character key.

-2 When a new primary or secondary character set is selected, the other set is automatically set to US ASCIL

A-12 Reference Tables
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Verﬁcal Fofmlit Cohtrdl (VF-C) Considerations ' sl

The 2608A printer requires all VFC channel! definition information to be output at the
time a new form size is selected:(the 2608A driver will not output channel information to
emulate the standard 60/80 lines per form channel formats described in the table
below). If the form length is not Spec1f1ed as the US standard (66 lines/form), all VFC
channel information is. mvahd

' VFC Standard Format

.*Line positions of
Ldgical One
Channel | * Functions L 76 LPI* © BLPI**
1 Slew to top of next form 0 0
Slew to bottom of form ) . .59 .19
3 Single space - 1...0,1,2,..59 -} .01,2,...79
4 Slew to next double space line ™ o -7 024,.58 024,.78
5 Slew to next triple space line o 4 .036,.57 0,24,..78
6 Slew to half form line ' - 030 0,40
7 Slew to next quarter form line 1 0,15,30,45 0,20,40,60
8 Slew to next 10th line | °0,10,20,...50 0,10,20,...70
9 Slew to bottom of form ] ' o . 59 .79
17" 10 Slew to one line previous to bottom of form " 58 78
11 Slew to one line previous to top of next form ., 65 87
12 Slew to top of next form ] ) 0 0
13 Slew to next 7th line o 0,7,14,..56 0,7,14,...77
13 Slew to next 6th line =~ . ' 0,6,12,...54 0,6,12,...78
15 Slew to_next 5th line .~ ; 0,5,10,..55 0,5,10,...75
16 Slew to next,litb'line e .1..048,..56 04.8,. 76
*Logical one is analagous to the hole in a paper tape or destination point for that char)nelz _
**Assume 10-inch printed form area on 11-inch page: at 6 LPI, 60-ines possible; at 8 LP}, 80 lines possible.

Using the Features of the 2608A

The following section includes descriptions of how to take advantage of the features of
the 2608A printer.

1. Changing form length
a. Run the CONFIG utility (as described in Appendix C).
b. Enter 4 for Peripheral Edit.
c. Press the EDIT softkey and then enter the desired form length and lines/inch.
d. Press the UPDATE softkey.
e. Reload the operating system.

2. Resetting the top of form
a. Put the printer offline.
b. Position the paper to the new top of form.
c. Press the reset button on the printer.

Rev. 9/80 Reference Tables A-13



3. Changmg I..anguage Sets (Primary and Secondary) e

Thrs can be performed by e1ther settmg swrtches on the prmter or through CRTor
program control. . . . '

NI Y
oo

Swrtch Settmg B

a. To select the primary language you desire, set the primary language switches .
on the 2608A appropriately (see the Language Set Access Table). Press the
reset button on the printer; the secondary language defaults to ASCII.

b. To select the secondary language you desrre use the secondary SWltCheS and

press the reset button on the pnnter The prrmary language defaults to ASCH
Program or CRT Control JRRERTR A

a. Toset the primary language prrnt ESC(nA” where nis the decrmal' value as
shown in the Language Set Access Table (e.g., if you.wanted French as the
primary language you would print “ESC(8A”. The secondary character set
defaults to ASCII, Do not press the reset button.on the prmter, doxng so will
return to the suntch set language ) : . ,

b. To setthe secondary language set prrnt“ESC)nA” wheren'is the language set
desired (e.g., if you wish to select- German as your secondary set, print
“ESC)9A”.).:The prrmary character set defaults to ASCIL. L

NOTE
Specifying a language set through software escape
sequences overrides the hardware setting until the next .
reset or escape sequence. )

Multiple User Considerations

Selected modes of printing are not saved from user to user. Therefore, the following
procedure is recommended to guard against unwanted print formats.

1. REQUEST the printer.

2. Set the required printing formats.
3. Print the data.

4. RELEASE the printer.

A-14 Reference Tables Rev.9/80



s

2608A Graphics Mode R R TR S B R A L TR T TN Sy
The graphlcs mode is enabled via an escape sequence. Each byte of data followmg the
sequence (from 1'thru'115 bytes) is converted to an elght-dot horizontal line (115.5
bytes per line). After data is output, the printer exits the graphics mode and returns to
the standard print size and lines per inch. Both graphics and alphanumerlc data cannot
be printed on the same line. ST

Here’s an exariple program using the 2608/gtaphics mode =+ 1 v v

oy B R S . oo g . §
MEDER A GOYR T oz TR a1t e S . e
A RV RS SR SR TS A L ; N

10 t Let's draw a circle on the HP2608A Printer.

20:, . DIN . Line%[145]. . e e e . e

30" INTEGR Rad .x: Yc,Y- v- e B I R TR LR T
40. DISP >xE" ) Sy Ry o) C(ear the display. ..o .
S0 INPUT 'Enter r:dlus (I thru 400 dots wide):™;Rad oot o :
60 INPUT “Enter X,Y center point (0,0 thru 400,400): °;Xc,Yc

20 INPUT “Enter an ellipse factor (0 thru 10):°;ElLI

80 PRINTER IS 1,WIDTH(-1) ! Specify 2608 address & dei’lult hne width.
90 PRINT "%%&k5S“&"Draw a Circle® ! Print title in double-size mode.

2400 PRINT “%8k0S°&"Circle at:*;Xc;”, '-Yc e 5 T -
110 _PRINT “With a radius of:“;Rad =~ o SR R
‘120 “PRINT/ "Et | ipse Factor:® -EII ST Lt C S

1’130 - Rad2=Rad*Rad .. ... LN L . P ' ) .

140 Fm Yi=Yec TO —Rad~ STEP -1° "1 Start drawing. : ' T

-¥50 T LineS=RPTS (CHRS(0),115) . - ‘t.Clear LineS. o : .
160 IF Yi>Rad THEN Pr ! Output blanks l! ctrcle not started. -
170 Vi=E£| | *SOR(Rad2-YixYi+.5) s T T
180 Xi=Xc-Vi ! First X v:lue on Ilne
,JSO o IF Xi>=0 THEN LineSCINT(Xi/B)+1; IJ-ORS(Z“(?-INT(X‘ Il')D 8)))

T Ih cdse ctrcie heyond teft margin. - B et I Jany

'200 CXimXe A~ -1 . Second X v;lue on lnne. T
210 IF Xi<=920 TPEN«LnneSII_NT(le)OI 11=CHRS (2~ (7= INT(Xi MoD 9))) SRS
220 Pr:PRINT “%sb11SW Sl ines; - Y.Print graphics block of 100 bytes. .~ -
230 NEXT Yi ! Continue printing blocks.

235 PRINT °%°
240 PRINTER IS 8
250 END

DPraw a Circle emr . [ IRREU TS SR
Circle at: 200 , 200

Vith a radius of: 200

Ellipse factor: 1

Rev'9/80 -Reference, Tables *A-15



Here is another sample prog‘ram':Whichxddt]'ﬁutl‘s a bar graph, itis designed to show how
to set specific blts in a print line.

. . PR - . B S N - . P S
e SR L [ L b IR AT o
100 r' ¥ Thxa,pcngrun vses 2HUBA! Gruphics tiede to- oulpuria bar-groph. %77 oo 0 o “
' . e b s RO T N PSS 1Y S SRR VS I PR T
PRINTER IS 1,UIDTH(—1) s : CT
[ T !1Set1 escape scquen(e to variable.
DI A$(1:40)1251,K%[251 e wey !Define .array 25 bytes by 10 lxner.
Bt‘RPTﬁ«CHR$(0),2¥) Lo et R i 1Clear’ the linew .
WN=1 . 'Rend counter
Tic=24G} . DU IS T e Yy ‘Coun\;: Tor 11c ilncrementipg ohl *—nils
READ X,Y . N W . S . R
i RIS SR T TUSS T LT o \ A B PRI
! % Loop 1o print individual rows of graph.. ¥ .o L e ) \
1 . w B ) T’ [ - . . B ! Laoa h - o " : 4);: ‘." '. l,\ ¢
FOR I=200 7O 1 STEP -1% 'Y~uxic is 25 bytes long at 8 bits per byte,
AEINT=RPTL(CHR$(0),25%) tClear the line.
B$ii;41=CHR$ (1)
J=v%8
IF J=1 THEN 'Checks if current row.
L=XX& 'Find X column 1o set,
LF 4200 THEN BEUTNT(L/842)51 3=CHR$(4R7Y o T
TIF L2499 THEN B$149511= LCHRE( £29) S e i T et e -
as(NYsBS L B N . T SR
IR T=Tic TUERY ~ 7 . ICheck if tic is té be printed. ' - *
g : AL )[1 ] CHR$: G412 0 7 7 s RS T .- .
o ERE T . : . - .
35U ¢ it ERD TR oo R o P e
3507 77 7 'PRINT E4574145 r'.";Fsa"xbesw"bmm)‘; T APrint @ Qine’ ' ’
370 IF N<10 THEN A cro
380 N=N+1t ‘ ‘ '
3940 READ X,Y
400 END 1F
416 ELSE
4740 AL{N)~b¢
420 IF I=Tic THEN L . 2 o 1Check-if tic is 1o be printed.
444 ATINY IR, 21=CHRS¢112) - VA s .
450 Tic=Tic-8 :
a50 END IF
AT0. o e PRINTDESATAL1SH'ELATHDISU AL (N, N . .
ago END I'F I - L S N - B R i
490 NEXT I. VY R R e g e g e . P
Sun . Ld 1 . cAr > v - ~ i v . Aae T - iy
510 ! % Loop 10 set up X-axis print-line.X SR SRS gy e . ST T
se0 S S n L REA
S30 FOR I=2 TO 2%
540 BS[IJ-CHK»xi;,)
550 NEXT I
S60 PRINT E44"AL4SM" ;E4+4"%Xb2SW"ARS
S70 PRINT Y AXIS IN SALARY SCALE"
580 PRINT "X AXIS IN YEARS FROM & TOQ 9"
590 bR1# ?2,40,8,9,7,8,6,7,5,6,4,5,3,4,2,3,1,2,0,1 'Data is sorted;in descending order Y.

600 END

IN S8 ARY SORLE

I8 YEARS FROM 1 TS 9

If you look at line 590, you see that the data is sorted in descending order for the Y-axis
values. This is required to print this type of graph. If you wish to enter data interactively
or via a data file, you would need to implement a sort routine with the primary key being
the Y-axis value in descending order, and the secondary key being the X-axis values in
ascending order.

A-16 Reference Tables Rev. 9/80



The REVCHK Utlllty ‘.':é'r:;z.f:f ETIRT o

The REVCHK (revision check) utility is a short bmary program whlc}m 1m-A
mediately compares the current operating system revision level. with .itss own
revision level. If both revision levels do not match, ERROR 999 occurs.

Since many system utilities (INIT, CONFIG, etc.) have been updated with revi-
sion 2.D, they do not run correctly on earlier operating system revisions. The
REVCHK binary is included in these utilities to ensure that they are not run on
earher systems. REVCHK is invoked by the statement: '

REVIHE

Mo TR

LomDeIN

The REVCHEK utility should be invoked at the start of any program which uses"
rev 2.D binary programs, utilities, or additions to the operating system (e.g.,
structured statement or CURSOR UPALL). REVCHK will then return ERROR
999 to warn the operator, rather than allow the program to continue with unex-
pected results. Refer to the footnote on page 4-2.

' The R-ONLY Utility

The R-ONLY utility is a binary program which loads the RUN- ONLY statemenf
allowing you to convert individual programs to run-only (RO) To load 'the
R-ONLY utility from the SYSTEM disc, execute - -

RUMH~-OHLY file spec

The program file must be type PROG,; if not, ERROR 58 is returned. The prog-
ram file must not be protected (*).

Utility Programs C-57

- P, L
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The ACCEPT Binary Program

The ACCEPT binary program loads one statement, ACCEPT; it provides the HP 250
with a command that prevents input from being displayed. The ACCEPT statement is
especially suited for entering passwords or any other sensitive information.

To use the ACCEPT binary program, you must load it along with your program, by
executing the following statement —

The ACCEPT Statement
The syntax for the ACCEPT statement is the following —
AL EF T string variable

When you use this form of input, remember to note the following —

1) The cursor does not appear while you are inputting the string. Once the ENTER
key is pressed, the cursor appears in its usual state.

2) All softkeys are ignored while input is being ACCEPTed.

3) Line drawing characters are ignored if you input them. They will not be returned
in the input strmg :

Here is a sample program using the ACCEPT statement —

T 40 PRINT “Please enter your name (To exit press the ENTER key)"
20 ACCEPT Names

30 IF Names$="" THEN 100
40 PRINT " Nice to meet youv, “;Name$
se PRINT *"

60 GOTO 10

100 PRINT **

110 PRINT *"

120 PRINT " XXX program done XXx"
130 . END

C-58 Utility Program
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