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I. INTRODUCTION

The programming language Pascal was designed to encourage the use of
modern "structured, modular pregramming®™ techniques ameng computer science
students in academic situations, but has nevertheless become popular in
professional envirconments as well, Both thils ADDENDUM and 1ts parent document,
the NORTH STAR PASCAL SYSTEM REFERENCE MANUAL, assume that the reader is
fapiliar with the Pa=cal language itself, and so concentrate con the particular
use and operation of the North Star Pascal system in preparing and exccuting
programs. For those who need to learn meore about programming in Pascal, a
bibliography of suggested references is ingcluded at the end of this ADDEMNDUM,

North Star Pascal, Version 1, is an implementation of the "UCSD Pascaln”
Version I.5/11.0 software system, as configured for operation on 8080 and Z80
microcomputer systems equipped with North Star's MICRO DISK SYSTEM (¥DS),
including the North Star HORIZOW computer. The software system was created at
the Institute for Information Systems, University of California, San Diego, and
the North Star version is being maintained jointly by the Institute and North
Star Computers, Ine.

Version 1 is essentizlly the complete UCSD Pascal system, containing all
tools necessary for program developrment using the Pasecal language: a text
editor, Pascal compiler, object code linker, $083 and 280 assemblers to
facilitate the interfaece ¢f machine~code routines to Pasczl code, and several
utilities, The system operates independently of Nopth Stur's DOS, and includes
its own file-handling and disk-management funclions., However, it contains minor
changes rrom the standard UCSD system, designed to wmake operalion more
convenient when 5~1/4% fleppy disks are used for mass-storage of programs and
data. This ADDENDUM discusses the relevant changes and their effects on system
operation as desecribed in the SYSTEM REFERENCE MANUAL. Also discussed in this
ADDENDUM are the procedures necessary for interfacing North Star Pascal to an
arbitrary input/output configuration, and suggested progreu development
strategies for single-density and double-density systems.

HARDWARE REQUIREMENTS

In order to run the Korth Star Pascal system, your computer must meet the
following standards;

1. Its CPU must be one of the "8080 family" of proceszors, which includes
the 8080, Z80, and 8085.

2. It must be equipped with a single-density or double-density North Star
MDS Micro-Disk-System. The single-density version of the Pascal system, PAS-S,
supports up to three disk drives, and the double-density verison, PAS-D,
supports a maximum of four. Note that program development under the
gingle=density verazion of Horth Star Pascal requires at least two disk drives
on-line. Using the double-density version, program develcopment may be pursued
with only one drive on-line, but dual-drive operation is far more convenient,
and for that reason ig recommended by North Star.

3. The bootstrap PROM on the North Star MBS Ceontroller Beard must be
located at EB00H in memory. (For single-~density controllers only, the PROM
must be configured to load the Morth Star DOS into RAM starting at 2000:.)
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i, Program development using the Pascal compiler requires at least U48K
contiguous RAM, and 56K is recocmended because the compiler will run faster,
larger assembly~language programs may be assembled and linked together, etc.
Once compiled, applications programs may run in as little as 20K of RAM,
depending upon their individual storage requirements.

A single-density or double-density dual-drive North Star HORIZON with 280
processor and 48K RAM starting either at 000CH or 2000H iz sufficient for

program development using the Pascal system.

Before reading further in this ADDENDUl, recad the entire NCRTH STAR PASCAL
SYSTEM REFERENCE MANUAL at least once to familiarize yourself with general
system features and concepts. Return to the ADDENDUM before attempting to use
the system, for detailed information about system configuration and operation
in the North Star environment.

Every effort has been made to insure that the information presented here
is accurate and complete at press time. If you find any errors or omissions,
please notify North Star in writing at the following address:

NORTH STAR COMPUTERS

ATTH PRODUCT DOCUMENTATION DEPT.
2547 NINTH STREET

BERKELEY C& QUT1Q
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II, THE PRIMARY SYSTEM: PAS~PRI-S, PAS-PRI-D
A. Introduction

The North Star Pascal program development system is available in two
parts, the PRIMARY package and the AUXILIARY package. The PRIMARY package
contalns all the software necessary to permif program development using
Pagscal. The AUXILIARY package includes the two assemblers and severzl
utilities intended for use by advanced programmers.

This section describes the PRIMARY packape, which comes in two versions,
PAS«PRI-S for single-density disk operation, and PAS-PRI-D, for
double-density operation. Note that the single~density version werks conly
with North Star's first, single~density-only disk controller. The
double-density version {which will not read or urite single-density disk
information) will work only with the newer (current model) double-density
controller, System software for PAS-PRI-S is divided between two (2) 5-1/4n
-single-density floppy diskettes, named PASNS: and COMP:. All aystem software
for PAS-PRI-D fits on one double-density diskette, PASNS:. With elther
system, PAS-PRI-S or PAS-PRI-D, you receive a copy of the NORTH SUAR PASCAL
SYSTEM REFERENCE MANUAL and a copy of this ADDENDUM as documentation.

The following discussion describes the contents of the FASNS: and COMP:
diskettes in the PAS~PRI-S single-density systewm. For uvsera of the PAS-FRI-D
double-density system, note that all system software described as being on
the zingle-dencity PASNS: and CCOMP: diskettces Is contained on the one
double-~density PASHS: diskette in thce PAS-PRI-D paclkage. Decause of the
greater information storage capacity of double-donsity diskettes, 1t is not
necessary to have a separate COMP: diskette for PAS-PRI-D.

1. The BOOTSTRAP diskette, PASNS:
The BOOTSTRAP diskette for either PAS-PRI-S or PAS-~PRI-D is marked
PASHS:

This diskette contains the operating system software and other
programs which will be described shortly. The bootstrap diskette must
always be inserted in drive #1 {this corresponds to "devlce #4" in UCS3D
Pascal teminology) whenever you "bring-up" the system. (This goes for both
single-density and double~density systems!) Sometimes, you may have
occasion to remove tha bootstrap diskette from the device #4 drive during

~ the execution of certain programs or system functions. Under normal
operating conditions, the system will remind you to re-insert the bootstrap
diskette after the program or function is done. You will see the following
words on your terminal:

FUT IN PASNS:

The device #4 drive will turn on, and the message will be repeated until
the anpropriate dislcttc has been inserted and the drive deoor closed,. Do
not be afraid of re-inserting the bootstrap diskette while the device #4
drive 1s operating, as it will not harm the diskette.
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The bootstrap diskette contains the following software files:

SYSTEM.NSTARZ2
SYSTII4. NSTARD

These are the "p-machine simulator" progirams, and are the heart of the
North Star Pascal system. All Pascal programs are comnpiled into "p-code®
which is a machine code for a pseudo-microprocessor that is ideal for
executing Pascal preograms, In order for this code to run on typieal
microprogessors, a program which SIMULATES the "p-machine™ must be written
for and executed on the computer. This program makes the processor on
which it runs appear to be the ideal p=-machine, All system software in the
Pascal system, with the exception of the p-machine simulatoer itself and
low-level I/C drivers, is in the form of p~code, so one of the sumulators
must always be running when you use the system. SYSTEM,NSTARZ2 expects
system RAM to begin at 2000H, and loads there, while SYSTEM.NSTARO loads at
0000H. Except for their origins in menmory, SYSTEM,NSTARZ and SYSTEM,NSTZRO
are identical. While the system is initially configured to use only the
2000H-based simulator, you may re-configure it to use the 0000H-based
simulator instead, The procedure for this is described elsewhere in this
ADDENDUM. HNote that the selected simulator is automatically loaded and
executed whenever you "bring up" the Pascal systom, and that the standard
North Star bootstrap PROMs are able to bootload either the CO000H-based
simulator or the 2000B-based one.

SYSTEM. PASCAL

This is the Pascal operating system, and includes the coummand
processor with which you interact to initiate editing, compiling, linking,
and excecution of your programs. The operation of this system is explained
in detail in the SYSTEM REFERENCE MANUAL.

SYSTEM.FILER

This is a separate part of the operating system, which allows you to
maintain data and program files on diskette. It is entered through the
operating system's F(iler command. See section 1.2 of the SYSTEM REFERENCE
MANUAL for operating details.

SYSTEM. LIBRARY

This is a collection of special routines which msy be linked inteo your
Pascal prograns after they are compiled and before they are executed. See
the section 1.8 {LINKER), and section 3.3.2 of the SYSTEM REFERENCE MANUAL
for rore information about the SYSTEM.LIBRARY. MNote that this file must
always remain on the bootstrap diskette. If it is removed, it may not be
possible to prepare certain Pascal programs for execution, especially those
which invelve input/output of real numbers, since the routines which
acconplish this must be linked into compiled programs from the
SYSTEM. LIBRARY before execution.
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SETUP.CODE

SETUP is an interactive program which permits you to re-configure your
Pascal system to observe the screen control conventions of your particular
conscle terminal. See section 4.3 of the SYSTEM REFERENCE MANUAL for
further information.

SYSTEM,MISCINFD

This data file contains configuration information for your system,
including much of that which permits cursor-controlled operation on video
terminsls. The SYSTEM.MISCINFQ file supplied with your Pascal system makes
the system treat your terminal as if it has no cursor-control (except for
standard carriage-return and linefeed functions). 3Single character input
deletion is asccomplished by striking the underline (_) key, and deletion of
an entire input line occurs when the terminal's at-sign (@) key is pressed.
You will need to use the SETUP and BINDER programs in order to adjust your
system for convenient video screen cperation with full curser-control,
sereen and line clear functions, backspacing, etce.

SOROC.MISCINFO

For those whose console terminal is a SOROC IQ120, use of this special
MISCINFO file will re-configure your system to use the full cursor-control
capabilities of the terminal. In particular, striking the left-arrow
vector key will delete a single input character at a time, backspaecing and
er=2ging that charzcter, while the RUB key must be depressed Lo cancel an
entire input line, erasing that line from the screen. See the
PERSONALIZATION secticon in this ADDENDUM for complete details.

2. The compiler diskette, COMP:
The second diskette in the (single-density) package is marked
COMP;

and contains, among other programs, the Pascal compiler. You will use this
diskette when you wish to compile a Pascal program. {Remember that there
is no "second diskette™ in the double-density system. All software listed
under COMP: is included on PASNS: in PAS-PRI-D.)

The COMP: diskette includes the following software:
SYSTEM,EDITOR

The SYSTEM.EDITOR is initially the screen-coriented editor described in
sectieon 1.3 of the SYSTEM REFERENCE MANUAL., If you do not have a
cursor-controlled video terminal, you should make YALOE.CODE (a
conventional linc-oriented editor) into the SYSTEM.EDITOR. See the
PERSONALIZATION section of this ADDENDUM for more information on your
cholce of text editors.
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SYSTEM.COMFILER

This iz the Pascal to p-code compiler as described in section 1.0 of
the SYSTEM REFERENCE MANUAL.

BOOTER.CODE

BOOTER is a program which copies the special bootstrap code from the
bootstrap disk to another copy of the bootstrap disk. Bootstrap code is
contained in several "invisible" Pascal disk blocks which are not
accessible through or indicated by the disk directory. When the F{iler's
T{ransfer function is used to copy the contents of the bootstrap diskette
over to ancther disk, the "invisible™ blocks are HOT copied, since they zare
not reflected in the directory. MNote that, at present, only North Star's
DOS ¢an duplicate an entire diskette regardless of its contents, but that
the DOS cannot be invoked in the midst of a Pascal session. In order to
copy the bootstrap diskette using Pascal, it is necessary to use the
T(ransfer function to copy all files in the directory to the new disk, then
X(ecute the BOOTER program which then transfers the ¥invisible™ blocks.

See section 4.4 in the SYSTEM REFERENCE MANUAL for more information.

BINDER.CODE

This program injects a special procedure, GOTOXY, into the Pascal
operating system in order to facilitate cursor-controlled operation. You
will need to use this program if your video terminal is NOT a Lear Siegler
ADM-34 or o SOROC IQ120. Before you can use BINDER, vou must write and
compile a version of the CGOTOXY procedure which is appropriate for your
terminal. BINDER will then make the resulting code file a part of the
system. For cxamples on how your GOTOXY procedure should be written, see
section 4.7 of the SYSTEM REFERENCE MANUAL. EKote that this procedure nust

_be compiled using the {#U-} compile-time option, which is explained in
section 1.6.1 of the SYSTEM REFERENCE MANUAL., Alsc, your version of GOTOXY
may NOT itself be called "GOTOXY", but may be referenced by that name once
it has become part of the Pascal system.

SYSTEM. LINKER

Pascal programs may be compiled separately, and then may be linked
together, before being executed, to form new software packages.
Machine-code reoutines may alsoc be linked into Pascal code before execution.
This makes it possible to have "libraries" of often-used routines which may
be linked into compiled Pascal propgrams whenever nececssary. See sections
7.8 and 3.3.2 of the SYSTEM REFERENCE MANUAL for more information.

YALOE.CODE

YALOE is "Yet Another Line Oriented Editor® and is intended to be used
as the SYSTEM.EDITOR when no cursor-controlled video display is available
as console device, See the PERSCNALIZATION scction of this ADDENDUM for
the procedure which must be followed to convert YALOE.CODE to SYSTEM.EDITOR
if the screen-oriented editor is inappropriate for your system.

Information aboutl YALOE is contained in the REFERENCE MANUAL, section 1.4.
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B. Personalization ol Pascal

NOTE: The personalization process described here assumes your
familiarity with the Korth Star DOS and MOKWITOR, which should have been
supplied as standard software with your HORIZON computer or
MICRO-DISK~-SYSTEM. You will need to use the DOS and MONITOR to effect
personalization of your Pascal system. If you are not familiar with the DCS
or MONITOR, rcfer to the appropriate sections of the NORTH STAR SYSTEM .
SOFTWARE MANUAL for further details.

1. CREATIKG THE WORKING DISKETTES

The Pascal diskettes you receive from Horth Star are writc-protected.
They are your FACTORY MASTERS, and YOU SHOULD KREVER ATTEMPT TO WRITE DATA
ON THEM, OR TO REMOVE THE WRITE~PROTECT TAB. The factory masters should be
used to create a set of WORKING DISKETTLS, which will remain unprotected,
and which will be used in routine operation of the system. Upon receipt of
your Pascal factory masters, create a set of working diskettes by using the
CD command {or utility) in the Horth Star DOS to copy the contents of each
factory master onto a new diskette. Be sure to copy the label information
for each factory master onto the label of the appropriate duplicate
diskette. Then, retire the write-protectcd factory rasters to a safe place
where they may be kept until neceded to generate more duplicates. Official
warranty policy for Horth Star Pascal requires return of your factory
masters before warranty replaceuent or update is possible, so RETAIN YCUR
FACTORY MASTERS IN THEIR ORIGINAL CONDITIONY

2. I/0 PERSONALIZATION- OF THE P-MACHINE SIMULATOR
a, Getting Started

The standard Pascal system, as shipped, is pre-configured to operatc
on a HORIZON computer system, using the standard serilal port as COHSOLE:
device, and the sccond serial port as both PRINTER: and REMOUT:. (Note
that the REMOTE: device descrited in the SYSTEM REFERENCE MANUAL has been
changed to two devices, REMOUT:, which is device #8, and REMIN:, which is
device #7. Only REMOUT: is available in Horth Star Pascal, Version 1.)

If you have a HORIZON as described above, you may bootload the
systen without any modifications being necessary. In this case, skip to
the CONSOLE TERMINWAL CONFIGURATION section. However, 1if your conputer
does not follow the HORIZON's input/output conventicns, you will need to
"perscnalize™ your system to use your particular I/0 devices.

As implied before, the North Star Pascal p-machine simulator has
been written in 8080 machine code compatible with 8080, 8085 and Z80
machineas. The first 1.5K of the simulator is devoted to device
input/output code, but the first 1K of that contains mostly routines
which handle disk I/0. The "lUser 1/0 Area™ of the Pascal system begins
at SYSORG+U0OOH, where SYSORG is the origin of the sinulator, 0C0CH for
SYSTEM,NSTARO, and 2000H for SYSTEM.NSTAR2. Thus, the user areca begins
at 4O0O0H for SY3ORG=Q000H and 2400H for SYSORG=2000H., Within this area,
you have 4067 bytes into which you may write I/0 drivers for your
particular console, printer, etc.
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You should boot the North Star DOS now, and inzcert the workiag copy
of the PASNS: diskette into drive #2 {(Pascal device #5). Use the LI 2
command to get a listing of the diskette directory. You should see the

following:
PASHS: 0 4 8 0
V1.R1.5D 0 0S8 0
PASCAL 0 0 S 1 EBOO
USERIO.2 xxx 28 1 2400
USERID. 0 xxx 28 1 400

Note that the above illustrates the PASNS: dircctory for the
single-density system, PAS-PRI-S. For PAS-PRI-D, the entry "V1.R1.5D"
would be "V1.R1.DD", and the ceolumn of "S"s, denoting single-density,
would be a column of '"D"s, for double-density. Otherwise, the Horth Star
format directories for the two PASNS: diskettes are the same. In place
of "xxx" in the listing will be the actual Horth Stzr disk addresses
where the USERIO files happen to be on the factory waster diskctte. The
Pascal system itselfl does not create, maintain, or use the HNorth Star
format diskctte directory. North Star provides DOS formaf directories on
its Pascal system diskettes for your convenience only. The prescnce of
these directories alerts DO3 users to the fact that disketles bearing
them are Pascal diskettes and are not to be used under DOS (except in the
cascs of disk initialization, duplication, or personalization, as
described beiow),

Another reason for including a DOS format directery on Pascal systen
diskettes {especially the bootstrap diskeite) is to facilitate
personalization of Paszcal under D0OS. Notice the two "{iles™, USERIC.2
and U3ERIO.0. The areas on the diskette named by these files correspond
to the USER I/0 areas for the sinulators SYSTEM.NSTARZ and SYSTIM.NSTARC,
respectively., For either simulator to run on your computer systcn, the
low=-1level I/0 routines containced in its USER 1/0 arca must be appropriate
for your computer configuration. Note that changing one version of the
simulator so that it will run on your system will not change the other.
For both SYSTEM.NSTARZ? and SYSTEM.NSTARO to run on your system, you will
have to configure both USERIO files to reflect the I/0 requirements of
your computer and peripheral devices.

As shipped from the factory, the PASHS: bootstrap diskette is
configured to beootload SYSTEM.NSTARZ2 and ignorc SYSTEHEN,NSTARQ. Thus, you
must make certain to wmodify the DOS "[ile¥ USERIO.Z before you canh bring
"the system up. If you intend to use the C0000H-based SYSTEM.NSTARO, you
should also modify USERIO.O0 as well. To load a user I/0 area into RAM
using North Star D03, use one the followingz commands, depending orn which
area you wish to manipulate:

L¥ USERIO.2,2 xxxx
or

LF USEKIO.0,2 xxxx
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The above assumes that the bootstrap diskette 1s in the secondary drive
(Pascal device #5)}., The actual address in RAM memery where you wish the
code to be loaded should be substituted for the "xxxx" shown above. This
address nmust be in hexadecimal., For example, to load the user I/0 area
for the 2000H-based simulator from disk into RAM starting at location
YL400H, type:

LF USERIO,2,2 4400

For sake of discussion, it will be assumed that the user area has been
loaded into 4U400H during all personalization steps described here.

Now, use the North Star MONITOR to modify the user area so that it
contains routines appropriate to your computer's configuration. {To get
a feel for the type of ihings you will be doing, see Chapter G,
"INSTALLING THE INPUT/OUTPUT ROUTINES", of the GETTING STARTED section of
the Horth S3tar SYSTEM SOFTWARE MANUAL. This process is roughly analogous
to, but NOT THE SAME as what you must do to install 1/0 routines into
Fascal.) Remember that the I/0 rcoutines will actually begin in memory at
the origin of the simulator + 400CH.

b. The User-Area JUMP TABLE

You may place your I/0 routines at any arbitrary locations in the
user area, as long as the USER AREA JUMP TABLE reflects the locations you
chocoe, The Jump table iz a 45-byte porticon at the very beginning of ths
user area. The 467-bytes reserved for user I/0 routines follow the jump
ftable in memery, and together, they occupy a 512-byte block in RAM, which
corresponds to two contiguous North Star disk blocks (256 bytes per North
Star block).

The jump table contains 15 sequential 3080 JMP instructions, each
one corresponding to a different routine in the user area. The first
byte in each 3-byte JMP instruction is ususlly a C3H, corresponding Lo an
8080 JMP. The next two bytes give the location of the routine itself,
and it is this pair of bytes which must be changed to conform to the
location you choose for a given routine. HNote that a correct jump table
must be present at the beginning of ANY user I/0 area, or low-level I/0
functions will fail and the system will crash.

Below is a description of the jump table, along with specifications
you must follow when writing the corresponding I/0 routines., HNote that
all routines are responsible for returning to any code witich calls then.
For all but one of the routines, this should be done by executing one of
the RET family of instructions. The case of NSMSIZ is unique, and is
described in detail.

SYSORG+400H: JMP CONONL

This routine iz called frequently to determine whether or not the
CONSOLE: device ig on-line or off-line. If the CONSOLE: is available,
CONONL must return a 00HM in the accumulator, otherwise 0SH should be
returned. No registers except the accumwlator may be modified. (In this
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and all routines described here, the condition flags nced HOT be saved or
restored.) Two other routines, PTROML and REMONL, perform on=line status
reporting for the PRINTER: and REMOUT: devices, respectively, and must
adhere to the same specifications as CONONL.

SYSORG+403H: JHP CONINF

CONINP waits until a character is available from the CONSOLE:
device, then returns it in the accumulator. HNo registers except the
accumulator may be modified.

SYSORG+4061:; JMP CONOUT

CONQUT waits until a character may be sent to the CONSOLE:, then
puts out the contents of the C register. No registers except the C
register and accumulator may be modified.

SYSORG+40%H: JMP CONST

This routine checks input status of the CONSOLE: device. If a
character is ready, the value FFH (TRUE) must be returned in the
accumulator. If no character is ready, 00H (FALSE) should be returred in
the accumuletor. No registers except the accumulator may be modified.

SYSORG+40CH: JMP PTRONL

Reporting of on-line status for device #6 (PRINTER:) is done herc.
See CONONL {SYSORG+HOCH) for specifications.

SYSORG+UOFH: JMP PTRIKP

PTRINP waits for an input character to be available from the
PRINTER:, and then returns the character in the C register. (This is
useful for implementing buffered-printer protocol schemes, ete.) The
value 0OH nmust be returned in the accumulator {(indicating a successful
I/0 operation). No registers other than C and the accumulator nry be
nodified.

SYSORG+412H: JMP PTROUT

A single character, the contents of the C register, is sent to the
PRINTER: device. The value 00H is returned in the accumulator fo denote
a successful I/0 operation. No registers other than C and the
accumulator may be modified.

SYSORG+415H; JMP REMONL
SYSORG+418fi: JHMP REMINP
SYSORG+Y41BH; JMP REMOUT

These are, respectively, on-line status rcporting for, character
input from, and character output to the REMOUT: device {(Pascal systen
device #8). The specifications are the same as PTwONL, PIRINP, and
PTROUT, raspectively, except that a different device is accessed by these
routines,
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NOTE: The JMP instructions for PTRINP, and PTROUT may be replaced in the
Jjump table by RET instructions, provided that PTROHL always returns 0GH
(device off-iine) in the accunmlator. PTRINP and FTROUT will not be
called by the systenm unless PTHONL reports that the device is on-line.
The same thing holds for REMONL, REMINP, REMOUT,

SYSORG+M1EH: JUP NSMSIZ

This routine returns a 16-bit value on the stack which corresponds
to the highest contiguous WCRD (16-bit) location in Pascal system RAM.
The routine which is supplied with the standard Pascal system as shipped
fror. the factory searches the conputer's nemory space to find this upper
limit, and considers that limit be reached when it ecounters no nmenory,
ROM, or write-protected RAlL. Note that if menory-mapped I/0 devices
(such as video display boards, etec.) arc contiguous with system RAM, the
standard "memory sizing™ routine will consider them as part of available
RAM! If this is the case in your system, you will have to install an
alternate memory sizing routine, such as one which returns a constant
value as the upper limit.

Remember that the value returned must peoint to an EVEN address (word
boundary). For example, if system RAM cxtends to BFFFH, the value
returned by HSUSIZ should be BFFEH. All registers nay be used by this
routine. The technique used for BETurning with the stack pointer
pointing at the appropriate value is to load the value in the HL register
pair, do an XTHLL (exchange the value at the top of the stack -- assuned
to be the RRETurn address -- with the velue in HL), then executs a PCHL
instruction, which is a JMP to the location represented by the value in
HL. If you do not use this technique, your menory sizing routine may
crash the Pascal system. (See SAMPLE IKPUT/OUTPUT ROUTINES for an
cxample of this technique irn use.)

SYSORG+421H: JIP NSCLOK

The real-time clcek option of the Pascal system iz not yet
available. For now, this routine should RETurn, with the "not-on-line"
value of 09 in the accumulator. HNo other registers may be medifiled.

SYSORG+U424H: JMP MACIKT

This routine is called by the Pascal system at bootstrap-load tire
Jjust before the memory sizing routine is called, and provides for
oneg-time machine and I/0 device initialization each time the Pascal
system is re-booted. For example, the HORIZON motherboard is
initialized, memory-parity is enabled, and the two serizl I1/0 ports are
resct in the MACIKT provided in the user area of both p-machine
simulators on the factory master disketfe., All registers may be used.

SYSORG+427H: JMP NSOFTEN
SYSORG+#2AH: JHP NEXTRA

These junmp~vectors arc reserved for future expansion, and are
implenented as "junp-to-self" loops in the user-area of the standard
Pascal release.
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¢. Sample Input/Output Routines

The feollowing is an assembler listing of the HORIZON user-area
routines supplied on the standard Pascal release beotstrap diskette. You
may use them as models in writing your own personalization routines.

0000 - .PROC HRZID
Currcnt memory available: 9144
0000 |
0000} ; BERERREERER [ser Arca Routines for N® Hopizon  #ERupLOEXER
0000 |
0000 | .ORG 1024,
04001}
080G | ; Define Constants
0400 | :
000! OOFF TRUE LEQU OFFH
04001 0000 FLLSE LEQU 0o :
04001 0800 NSJTST .EQU $ ; Start of N# jump table.
G400} 0600 STRTSR .EQU NSJTST+512. ; Memory-sizing search will
0400] ; start here.
0400
OUoo! 0009 ' NOTRDY .EQU 9 ; Device off-line code.
Q400! 00L8 DCTRLE .EQU OE8H ; High byte of disk controller
0hoQ| ; address,
0400 .
o400 ; Jump Table
0400 |
G800 C3 Ru*s JHMP CONOHL
4403 ] C3 wesk JMP CONINEP
OLDG | C3 we#s JMP CONQUT
QUOQ) C3 #*rd JMP CONST
okoC)
Q4OC| C3 #Eue JiP PTRONL
QUQF | C3 wHux JMP PTRINP
QU12) C3 REex JHMP PTROUT
0415}
0415} 3 k##x JMFP REMOHNL
OK18} C3 E#uw JMP REMINP
~041B| C3 #rEr JMP REMOUT
OL1E|
CLiE| (3 =ersn JHP NSMSTZ
0421
Qo1 Cc3 =« JMP QFFLIN y NSCLOK is off line.
OL241
QU244 3 #unx JHP MACINT ; Machine initizlization.
o427 |
oua7 |- ;7 The following are reserved for futurc expansion:
ou2T 1
04271 C3 2704 NSOFTN JMP N3SOFTH
QU224 C3 2404 NSXTRA JMP NSXTRA
042!
4201 ; Consolc drivers
042D
4O1® 2D04
ol2n ) oh2D CONOKL .EQU $ 3 CONSOLE: on-line?
oh2D | AF XRA A ; Return device on-line.
0hi2E} €9 RET

042F |



ADDENDUM (REV A4) TO PASCAL SYSTEM REFERENCE MANUAL, REV 2 (CONTINULD) - PG 13

OLOLE 2F 04

OL42r | B 03 CONINP TN 3 ; Check status.

oh31| F6 o2 ANI 2

0i331 Ca 2rod JZ COMINP ; Loop on no character.
0436 DB Q2 IH 2

0438) E6 TF ANT TFRH -3 Return character in acc.
0434 C9 RET

Q43D

CHOTH 3BOY .

OL3R! DB 03 CONOUT 1IN 3 ; Check status.

04301 E6 01 ANI 1

QU3F ! CA 3IBOL JZ CORCUT i Loop on not ready.
o4Lz! 79 HOV A,C

QL3 D3 02 OuT 2 ; Output character in reg C.
0L45! C9 RET

Ohl6 |

QUOLY 4604 :

OL46 ) DB 03 - CONST IN 3 ; Check status.

ohu8) E6 02 ANT o

QUunt cp #Hud JZ 301

p4kD! 3E FF : MVI A, TRUE s Input is ready.

OU4F | C9 RET

OL4B* 500k

0450 f 3E 00 : 501 MVT A,FALSE ; No character avail.
0452! C9 RET

0153 |

534

0453} ;y Printer driver

0453 |

OLOD* 5304

U531 0453 PTRONL L.EQU $ ; PRINTER: on-line?
0453 AF XRa A i Return device on-line.
04541 €9 RET

04551

0b70% 5504

Q455! DB 05 PTRINP 1IN 5 3 Character input.
2457 EB 02 ARY 2

04591 Ca 5504 JZ PTRINP

OhsC! DB 04 IN 4

QLsE! U4F MOV C,A ; Return character in C.
QUSF ! AF XRA A

GUEGT Ca RET

0461

0413% 6104

0N61% DB 05 PTROUT 1IN 5 ; Character output.
QU631 E6 01 - ANI 1

Qugs) CA 6104 JZ PTROUT

468! 79 MOV A,C

04691 D3 04 OUT 4

pheEnR! AR XRS A

oOheC) C9 RET



OU6ED |
046D !
Q46D
ohi6%
046D !
ohGD |
OUEE!
QUEF |
o470
OU6F |
oh71|
ou73]
0476 !
0478
047G
OuTA\
04731
ohicH
Q75|
Q47D |
O47F |
oLzt
0483
0485 |
0486 |
o487
487!
g7
JHBT !
ougT |
ousyr!
QYoo
0487
oUBg!
D484
DUBA !
DL 84 )
OLBA |
o48sn!
0484
O4BA!
0L8a!
04 8A !
oLga!
QU8
Oh1F%
OLBAY
0480}
048F !
0490 |
0kg1!
0492 |
0493}
gyt
0497
0498
04961
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6D 04
046D
AF
ca

6F 04

LB 05
E6 02
Ch 6FO4
DB 04
4F

AF

€9

TBOY

DB 05
E6 01
CA TBOY
79

D3 04
AT

€9

8704
3E 08
C9

8A04

21 0006
ZE FF
TE

47

2F

77

BE

Cp ¥k
T0

24

C2 Eroi

; Remote driver

REMONL LEQU
XRA
RET

REMINP 1IN
ANT
JZ
IN
MOV
XRA
RET

REMOUT 1IN
ANT
Jz
MOV
ouT
XRA
RET

available.

e W s wE

OFFLIN MVI
RET

XTHL
PCHL

e AN G e W W W

available,

NSMSIZ LX1
MVI
$01 MOV
MOV
CMA
MOV
Cur
JNZ
MoV
INK
JNZ

EMINP

5
2
R
4
C,A
A

5

1
REMOUT
A,C

y

A

-

REMOUT: on-line?
Return device on-~line.

Character input.

Return character in C.

Character output.

Vector to this rovtine if a given device isn't

ALL I/0 drivers (input, output,

A, NOTRDY

; Dynamic Memory Sizing
Note seguence for returning to calling routine:

H,STRTSR
L, OFFH
AM

B, A

M, A
M
ENDSRCH
M, B

H

$01

e e wE WE W mE W WA wa we WE

initialization and status) should use this
when a device is off-line.

It's ecrucial that a return is dous this way,
else system will probably crash. When this
return sequence is executed,
ing pointer fo last WORD of contiguous memory

HL nust be hold-

Start sizing

on 256 boundary-1.
Get current contents of
test loc and save 1t.
Complement A.

stuff it back in.

Is it the same ?

No: then found end.

Yes: Put byte back.
Move on to deader pastures.
Stop when we wrap around.



0395%
ougc)
o4ah !
CUgE!
04 9F |
Ol gF |
QLAo!
QU225
04 A0
O4AQ ]
ohand
oupot
04A% |
0L A5 |
0457 |
0415
04 LC |
auac]
OUAC !
OHAC
04AC
044D |
OUYLE!
0L AF !
g4B2!
QUB3 !
oL Bk
DURE |
04B9!
Q4BB!
048D !
CUBp |
OUNEBD |
Q4ED !
O4BF !
O4BF !
LToR
04C3 ]
04Cc5 !
Q4CT |
C4Cy !
O4CA |
DYCR!
O4CD |
CUCF |
04D1
04D3 1
O4D5 |
o4D7 |
o4Da |
C4DB!
C4DB !
0kDC !
OLbD |
DUDE!
ONDE !
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; Now initialize seriezl

qcaon
25 END3RCH DCR
zD DCR
E3 XTHL
EG PCHL
ACQOY
OHAD MACINT .EQU
F5 PUSH
ES PUSH
LF XRA
L3 06 ouT
IE 40 MVI
D3 €O GuT
21 GOEC L{T
GLAC RAMINT .EQU
TE MOV
T MOV
2C INR
C2 LCOL JHZ
24 INR
7C MOV
FE EB CPI
Ce ACOH JNZ
3E 41 HVI
D3 CO outT
3E 03 MVI
L3 03 ouT
D3 €5 ouT
3E 40 MV I
D3 03 ouT
b3 05 ouT
E3 XTHL
E3 XTEL
2E CE FVI
D3 03 auT
D3 05 QuT
3E 27 VI
D3 03 ouT
D3 05 ouT
LB 02 IM
DB o4 IN
E1 PGP
F1 pOP
CY RET
END
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H Go back to last memory bank.

]
L ; Point to last memory WORD.
i Put onte stack,
; get return address,
; and return.
$ i Initialize HORIZON machine.
P3W
H
A
& ; Does the motherboard.
A, Ho0 ; Parity enabled on RAH.
CCOH
H,DCTRLB* 100H+1024,
; Disc controller board addr
s+ 1K,
] ; Initialize HORIZON RAM.
A,M
M, A
L
RAMINT
H
£, H
DCTRLE
RAMINT
A, 41
0COH

ports /USARTS

A, 3 ; 2 stop bits, 16%cloeek,
i 8 data bits, no parity.
3 ; 1st =erial port.
5 i 2nd serial port.
A, U0H
3
5
; Let parameters sink in --
; waste a little time.
A, OCEH
3
5
A,2TH
3
5
P ; Reset rda.
i
H
PSY
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d, Installing the Input/Output Routines

Once you have meodified the user-area which has been in RAM during
this discussion with the appropriste changes to the jump table and your
own 1/0 personalization routines, refurn {o the DOS and cxecute either
the conmand:

SF USERIO. 2,2 #4400
or
SF USERIO.0,2 4400
depending upon which version of the simulator you are porsonalizing.

If you have not had to persenalize your working bootstrap diskette,
or if you have followed all instruetions in section 2 correctly, your
diskette should be ready to beotstrap-load the Pascal systewm into your
computer.

Simply insert the bootstrap diskette inte the primary drive and
cause your computer to begin execution at EEGOH, (Standard BOLIZONs will
do this avtomatically at reset or whenever they are turncd on.) If you
are in the BO0S, and the DOS format directory contains the "PASCAL" file
as listed above, you may instcad type:

After a few seconds of disk activity, you sheould be greeted with the
following message:

Welcome PASHS:, to
U.C,S8.D. Pascal System I.5

Current date is 13-Mur-79

Command:; E{(dit, HK{un, F(ile, C{omp, L(ink, ¥(ecute, A(scem...

Note that the "Current Date'™ will be 12-Apr-79 for double-density
systems. If you do not get this response, try re-booting (forcing your
computer to execute at ES00H). If you did not personalize your diszkette
prior to buotstrap«loading, either the diskette is defective, or you do
not have a standard HORIZON configuraticn and necd to persocnalize the
system as described in section 2. If your diskette is defective, go back
to section 1, CREATING THE WORKING DISKETTES, and start everything over
again, using new diskettes for your working copies.

If you did personalize your diskette prior to bootstrap, your
personalization routines may be incorrect. Please double-~check the
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correciness of your 3/0 personalization routines, and, when you are
satisfied that they are correct, re-personalize the working beotstran
diskette according to section 2.

3. CHOICE OF SIMULATORS

If your sysitcm has come up as described above, you are using the
Pascal p-code simulator which is resident starting at 2000H in nenory
(SYSTEM.HSTARZ2). Because many computer systems cannct contain thie 48K RAM
reguired for program developrient unless memory starts at 0C0O0H, and also
because no system may run with the recouncrnded 56K of RAM unless contigucus
menory bepins at 0000H, the sinulator SYSTEM,HSTARO, with oripin at 0Q0CCH,
is ircluded on the bootstrap diskette, If you are satizfied with the
system at 2000H, you ray R{emove the SYSTENM,NSTARO file from your uverking
bootstrap diskette. However, if you would rather use the 0000H-bzsed
simulator, you must [irst personalize its I/0 routines if neccssary (see
section 2, above), then use the F{iler to R{enove SYS&TRYLHNSTARZ or C{hange
its name Lo something else, such as "P.SIMULATR.2000". Once you have done
this, you may re-boot the systenm, and the SYSTEM.HSTARQ simulater will be
used, (At booct-lcad time, the bootstrap routine scans the disketfe's
Pascal direetaory -~- HOY the DOS format directory -- for the first
SYSTHEIYLNSTAEx file it can find, then lcoads the contents of that filie irte
the appropriatce memory location as indicated by the digit at the cnd of the
file nane.)

Note that, if you R(emove either simulator file, the DOS foruat
directery (which lists the lcecations of the user I/0 arens Por each file)
vill NOT be changed to reflect the file's zbsence. If you use the Paseal
eystem to mezke changes in a diskette which slso has a ROS file dircctory,
and any of those changes affects the accuracy of the information in the DCS
format directory, you nay want Lo use the DOS to updatce or delete the
information in that directory.

4. COMSOLE TERMINAL CONFIGURATIOHN

Your Fascal systen was shipped configured for a terminal with no
cursor-control. If you have a cursor-controlled video zcreen, you nay want
to reconfipgure the system to take advantage of the special features of your
terminal, For example, features on your terminal may ueke it possible for
instant erasure of a line of input in response to striking the linc-delete
key, or backspacinrg and erasure oo the laz{-inputted ciizracter in response
to the character-delete key.

If your termincl is a SOROC IQ120, the reconfipguration process is
brief. When the syotem asks for & "Command' (as it docs at bootstrap-lead
time), strike the "F" key. After a second ¢f disk aciivity, you should seze
a comnand-pronpt line which begins with the verd "Filoer®™ instead of
"Command.¥ You are now in the File Haintenence portion of the Pascal
cperating system. Strike the "C" key, and you will ke asked for the name
of a filec whose name is to be CHAHGED. Type

SOROC.MISCINFOKCRY

where <CH> indicates striking the BETURN key. Then, you will be ascked for
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the new namz for the file. Type
SYSTEM.MISCINFOKCR>

The system will reply
PASNS: SYSTEM.MISCINFO exists...remove 1t ?

and wait for you to strike a key. Strike "Y" (for "yecs®"). When the systen
replies that the change has been made, you should re-bool the system. You
should see a difference in the greeting procedure. For one thing, the
screen will be cleared before the greeting is printed on the screcn. This
is a hint te you that everything is operating smoothly, and that the systen
ie now using the cursor-contrel and other facilities of your SQROC
terminal.

The SYSTEM.MISCINFO file contains information which alleows your Pascal
system to take advantage of whatever special screen~contrel facilities your
consele terminal has, Initially, the SYSTEMLMISCINFO file tells the systen
to assume that only a non-cursor-controlled device is aveilable. By
changing the SOROC,.MISCIHNFO file to SYSTEM.MISCINF(Q, you have changed the
system's expectations and abilities.

Nerth Star could not ineclude special MISCINFO files for every terminal
on the market. If vyou own a terminal other than a SONCC IQ120, you must
(in the Command mode) X{ecutc the program SETUP, which will assist you in
creating o IEW, MISCINFO file suited to the pnrtioulor fentures of your
cursor-controlled conscle terminal. See section 4.3 of the PASCAL SYSTIM
REFERENCE MANUAL for more details about SETUP. Before you guit SCKTUP, be
sure that you have "Updated the Disk"™ as part of the (QUIT procedurc. When
you return to Command pode at SETUP's conclusion, change HEW.HISCILEFO to
SYSTEM,MISCINFQ just as described above for SORCC.MISCIKFO.

One more thing may be necessary before cursor-cointrelled video
operation will work on your terminal. The SOROC IQ120 and the Lear Siegler
ADM-3A terminal use the same "escape seguences™ for repositioning the
screen cursor to any specific point on the screen., In brief, an EEC code
(ASCII 27) and the "equals™ (=) character are sent to the ternmiral,
followed immediately by the Y (row} and X {column) co-ordinates expressed
as ASCII characters. ASCII character 32 (space) represents row or colunn
0, ASCII 33 (!) denotez row or column 1, ete. If your terminal follows the
same conventions, you necd only re-boot the system arier installing the new
SYSTEM,.MISCIKFO file to achieve full screen operation;, since the system is
already configured to recognize and use this particular cursor-contiol
method.

If your terminal handles X,Y cursor positioning differently than the
above terminals, however, it will be necessary for yocu to prepare a Fascal
procedure such as "IQ120Y" in section 4.7 of the PASCAL SYSTEM REFERENCE
MARUAL., The procedure should accept two integer co-crdinates, X and Y
{colunn, rew),; and the result should be that the curszor is re-pocitioned at
the proper screen co~ordinates. C{ompile the procedure, and X{ecocute the
program "BINDER™ ("COMP:BINDER" for PAS-PRI-S) to bind the compiled
procedure into the Pasczl Operating Systoem.
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Kote that BINDER requires at least 60 free disk blocks before it will
operate correctly. It invokes the L{inker program automatically to create
a new version of the operating system with your personalized XY procedure
linked in, HNeither the single~density vor the double-density version of
PASNS: has sufficient free disk space for the BINDER's operation, so it
will be neccessary for you to T{ransfer scme files from the PASNS: disk to
another, enpty Pascal data diskette, then R{emove these files fron your
vworkirg PASNS: diskette, leaving at least B0 free disk blocks before
X{ecuting BIKDER. When BIKDER is finished, re-boot the system, and
T(ransfer the filez back to the PASNS: diskette.

The SETUP,CODE and SYSTE!M.LIERARY files may be T(ransferred to an
alternate diskette and R{emoved from the working PASHNS: diskette to make
roon for BINDER operation., PAS~PRI-S uscrs uill also {ind it neccssary to
T(ransfer the unused simulator file to ar alternate diskette aznd Riemove
the file from the working PASHS: ciskette before there will be enough free
disk space for the BINDER. DO NOT ramove any SYSTEM file (except the
SYSTEM.LIBRARY and the unused simulator) from the PASKS: diskette for this
procedure, 0Once the required files have been removed, consolidate the
available free disk blocks at the end of the diskette by using the K{runch
command in the F{iler. (Sec scetion 1.2.5.16 of the SYSTEM REFERENCE
MANUAL.) BINDER may now be executed.

Once your specicl version of GOTOXY has been bound into the systen,
you should be able to re-~boot the system and enjoy full cursor-controlled
video conscle operation. PAS=-PRI=5S users sheuld note that both the
SYSTEM.COMPILER and the BINDER program arc on the CCNMIp disk, so you will
have to have the COMP:; disk in your sccond disk drive vhile compiling and
binding your GCTOYXY procedure. You cannot use the secreen editor to prepsre
the GOTOXY text until you have screen control fully implemented on your
system, so you nmust X(ecute CONP:YALOE in order to prcpare the text file
for compilation prier to bhirdirpg. Do HOT vse the E{(cit compand to invoke
the editor until you have completed step 5 below.

5. CHOICE OF EDITORS

Once you have set up screecn-oricntaed opcration on your systenm, or have
decided that (becuase your terminzl is a TTY, doesnt't have cursor-control,
etc.) you will not opt for screen-crientation, you nay choose which, of ihe
-iwo editors gveilable on the system, you will use as your SYSTHA.ERITOR,

If your systen is screen-criented, you necd male no change in the existing
SYSTEM4.EDITOE file ~=~ it already contairs the screen-oeditor. In this case,
you should R{emove YALOE,CODE fron the working diskeite (the working COMP:
digkette if you have PAS-PRI-S), in order to acquirc uore frec storage
space on that diskette, If you do not have a screen-orienfed terninal, you
CANNOT use the screen editor, and must use YALOE instead. To do this, go
into the F{iler, C(hange YALOL.CODE to SYSTEM,EDITOR {both of these are on
the COMP: disk for PAS-PRI-S), Q{uit the Filer, and you're all set.

After choosing your SYSTEM.EDITOR, you may use the E(dit command to
invoke that editor.
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For purposes of convenience in program developrent, single-density
users may wish to use the F(iler's T(ranafer command to put their chosen
SYSTEM.EDITOR on the bootstrap diskette, rather than keep il on the COMP:
diskette. With the bootstrap diskette in the primary drive and the COMP;
diskette in the secondary drive (Pascal device #5), go into the F(iler, use
the T{ransfer command to move COMP:SY3TFM.EDITOR to ¥SYSTEM,ERDITCR, then
R{emove CCMP:SYSTEM.EDITOR and Q{uit the Filer.
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ITI., SOME IMPLEMENTATION NOTES CN THL NORTH STAR PASCAL SYSTEN
A, Pascal Disk Blocks

A Pascal "disk block" contains 512 bytes of irfermstion. This is
equivalent to two North Star standard disk blocks (256 bytes cach). Thus, a
single density diskette, holding 350 Merth Star dick blocks of information
can contain up to 175 Pascal-style blocks. Double-density diskettos, holding
700 Horth 3tar disk blocks of informaticn, can contain up to 350
Pascal-blocks. However, the f{irst track on every diskctte (lrack 0) is "off
limits" to the Paseal system, and is reserved for routines and information
(such asz the DOS fermat direclory and the bootstrap routine) whicn are
specific to the lorth Star irplermentzlicon of Paseazl., These blcocks are not
accounted for in the Fascal diskettc directery, but zll others are (includiug
thoze which contain the Pascal directory itzelfll).

The blocks covered in the Pescal dircctery, and which are normally
availablc to the Pescal systen for routine data storzge and menipulation, ere
called the RELATIVE BLOCKS. They begin with the {iret sector of lhe seccond
track (traclk 1/sector 0),. here are 170 relative blocks on a aingle--density
Horth Star Pascal dizskette, and 340 on a double-denrnity diskette. VWhen you
use tke F(iler's Z{ero command to "zcro® Lhe dircetery of a Pascal diskette,
make sure that the "nunmber ol blocks™ is set to 170 or 340, depeunding on
whether you are using the single~dencily or double-density systan.

B. Program Developrment with Single Denszitly

NOTE: While this section ig primerily for the benef'it of single-density
users, double-densily users nay find items 4, 5, and © useful.

Program development with a sinplc density syster is somewhat tricky.
The SYSTEM REFEREHCE MANUAL describes progron developront proceduros which
rely heavily on the "WCORKFILE" featurecs ol the system. That is, unless told
otherwice, the system assumes that all program developrent will be done using
standard "workfiles" which may be manipulated convenlently with special
built-in commands, ete. Unfortunately, the system reguires that all
workfiles exist on the boofstrap diskette, which is inconvenient under
single-density cperation on 5-1/4" floppies, since thoerce is not much free
storage space available on either the bootstrap or COMP: diskettes.

The =single-~density user nay use "workfile node" snenessfully if the
programns developed under that mode z2re ouall, and are infrequeontly nodified.
As programs becoue larger, and are maintoined mere often, you nay find
yourself running out of disketie storage space for the vorkfile in the nmiddle
of an editing session, meaning that it will be impossille Tor you to update
your workfile with any changes made during that scssiond To combat this
space limitation, you should usce the following strategy:

. Avoid using commands or features which establich or update a
workfilc., Do not use the "U" option wien quitting the editor. Instead, use
the "W" option to write the cditor buffer back to the origiral filce (whiech
you will be expected to nancl.
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2. If ever you do find yourself with an unwanted woriifile, go into the
filer and use the N(ew command to eradicate the workfile. HKote that, if
there is a workfile in your bootstrap diskette directory, the system will
shift automatically into "workfile mode.® N{ew takes it out of that poede.
This is especially important when using the editor, coapiler, or asacmbler,
because you do not get a choice of which files you wish to edit, compile or
assenble in workfile mode. The system assumes that you wish to deal with the
workfile only. When you are not in workfile mode, the editor asks which file
you want to edit, the compiler and assembler ask for the names of source and
destination (cede} files, ete.

3. A test to see whether or not you are in workfile ncde 1= to go into
the F(iler, and invoke the W(hat command. Any response other than "Ho
Workfile" means that you are in workfile mode, and shouid invoke N{ew to get
out of that mode. (Since you probably entered the workfile mode by accident,
there is a good chance thal important information is in the workfile. You
should use the 3(ave command in the F{iler to save the contents of the
vworklfile into an appropriate TEXT or CODE file before using the N{ew command,
which will erasc the workfile.)

4, Before writing a file to diskette from the editer, you must be surc
that there is enough Iree space on the disketie to hold the contents of that
file. If that freec area is not available, you will not be able o write out
the contents of the editor's buffer, and run the risk of losing your changes
for that szession. If you are editing large files, it is bezt to go into the
Fliler before cditing, and use the L{ist or E{xtended-list conmands to
determine, by looking at the directory, whether sufficicent Itee disketic
space is available for a file creation or update. If you have reason to
doubt that sufficient space exists, you should use the filcrt's B(ad blocks
conmind to search the diskettte for any bad blocks. If there are any, you
have & bad diskette, and should take steps to transfer z1l the gond blocks
onto another, gecod diskette, If there are no bad blocks, you can use the
K{runch commanrd in the filer Lo reclaim unused diskette storage space
(similar to the €O utility in HNeorth Star's DOS). If, after E(runching the
dicgkette you 2till have insufficient space for the file, you will have to
update your file onto another disketfte where encugh free space is available.
CAUTION: It is not possible to leave the editor temporerily for the purpose
of E{runching a diskette. When you leave the editor, you lese the work Tor
the session unless you first write the editor’'s buffer to a text file on
diskette, So, it is important that you check the status of your diskette
BEFORE editing.

5. Usually, during program developnent and execution, the bootstrap
diskette is in the primary drive {(device #4), and the CUMP: or AUX: disketite
is in the secondary drive {(device #5). VWhen conpiling or assembling large
programs whosc source and object won't it together on either of those disks,
it may be neccosary to put source on a separate diskette, and compile or
assenble the object Lo that diskette also. To do this, you must give the
A(ssem or Cloump coumand in the Command mode, and when the chosen program asks
for a source file name, you must remove the bootstrap diskette from device #4
and inscrt the source/destination program development diskette. To name the
files on that diskette, you must prefiy each name with eithor "f#l4:", as in
NALPROGTI®, or wWith the naue of the dizkette volume, as in "DEVELOP;PRCGIM,
assuming the nawme of the diskette is "DEVELOP:"., (Advanced users will
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probably want to enter the F{iler and use the P(refix command to set the
default dickette to the name of their development volune before entering the
editer, compiler, or assembler. Then, they won't have Lo rctype the volune
name for every filc name on that diskette.) Yhen the compilatlion or asscmbly
is complete, the operating system will remind you to re-insert your boclstrap
diskette before you can re-enter Command mode.

If you must remove the bootstrap diskette in order to facilitate an
assembly or conmpilation, be wvarned that, if a fatal errcor oceurs during the
operation and Lhc bootstrap diskette is not available for systen
re~initialization and recovery purposces, youd will be stuck In an endless loop
of p-machine execution errors {(typically errors 2 und/cr 3 -- =ee TABLE 1,
PASCAL. SYSTEM REFLERENCE MANUAL), If this occurs, you will be forced to
re-insert the boolstrap diskette in device #4 and initiate ro-booting by
hand. In less severe circumstances, the system will remind you to replace
the bootstrap diskette.

When using the E{ditor, HNEVER remove the diskette which contains the
editor program itself, The diskettes containing the Clompiler, L{inker, or
A{ssemblcr must also rerain in their respective drives when any of them is in
use. Failure to obscerve this rule may result in p-machine oxecution errorcg,
and (especially in the case of the editor) loss of data before it can be
written to diskette.

At some point, 1t may be necessary for you to rcmove BOTH systen
diskettes in order to transfer a file from one development diskette to
ancthar develeprment diclefte, or to a fresh dishette. 7o do 1hiz, you nust
first be in the I'(iler. Once you are in the F{iler, it is CH to romove ALL
dickettes from the drives and replace them with new ones for the T(ransfer,
if you wish. The F{iler is self-contained, 2nd doceon't carc what diskebties
are in the drives. However, to leave the F(iler, it iz necessary to re=inscrt
the bootstirap diskette, and the system will remind you to do oo.

6. As of this release (Version 1), North Star Pascal isn't totally
independent of the Horth Star DOS, because Pascal requires tinzt new disketics
be initialized to North Star format {all spaces over the entire diskette)
before being used in the Pascal system. Ab press time, there is no Pascsl
system function which will initialize a dicketice correctly for Horth Star
Pascal use, but one will be available soon through the Horth Star Software
Exchange. Check latest copies of the Horth Star NEUSLLTTER for announcencnts
of Pascal software from KSSE. Ontil the diskectte initialization utility is
available, it will be necessary to initialize a diskette in tie DOS first,
using the IK comaand, before that diskette may be vsed by the Pascal systos.

The system will copy Pascal data diskettes in a very convenient fashion,
but z complete copy of a bootstrap diskctie (including boot information on
the M"invisible™ blocks) now reguires the use of the scparate “"BOOTERY
program. Another utility which will be offered through NSSE is a complete
diskettc copy program, which will be sufficient for copying both data
disketics and boctatrap diskettes.



PG 24 ~ ADDERDUIY (REV A) TO PASCAL SYSTEM REFERINCE MANUAL, REV 2 (CONTINUED)

C. Terminals with Short Line Lengths

Horth Star does not recommend that tcrminals with line lengths shorter
than 80 columns be uzed for curscr-centrolled operation under Pascal version
1, since the menu-prompting scheme for the Command mode and the F(iler are
rather heavily oriented to screens gzt least 80 cheracters wide. However, the
sereen-~editor will work properly with ferminals whose line lengths are
shorter than 80 columns. In any case, Pascal mny still be used in the
line-oriented node {(with YALOE as the SYSTEM.EDTTOK) with all terminals.
Future releases of North Star Pascal will suppori at least terminals with
line length of 64 characters or greater.

D. Binary Arithmetlic

In keeping with all known implementations of UCSD Pasczl, Horth Star
Pascal permits 7.2 digit preecision in real number ccnputations, using 32-bit
binary floating-point methods. Tuture releases will support
extended-precision real arithmetic using North Stzr's packed Binary Coded
Decimal (BCD) representation. These later releases will also permit vse of
North 3tar's Hardware Floating Point Board (FP53--L) to perform real
arithmetic.

E. Unused Drives

Altheough North Star Pascal supportas up to three single~density drives or
four double~density drives, it is possible to operate the system with only
cne or two drives. {243 noted before, dual sinpleo-deneity drives are the
practical mimiuuwg requirement for progrem developnent.) As a consegquence of
systen architecture, there will be cocasions when the system will "look™ for
drives which may not be on~line {notably, at bootstrap load time, when the
system initializes its peripherals). When this happens, the drive nmobtors
will be on, but no drive will appeor to be selected. The "scarch" process
for a nonexistent drive tazkes about 10 secondz wiith a single-~cdensity
controller and 1 second with the double-density contreller for each drive
which is not on-line. As an exemple, if you have a dual-drive single-density
system, note that the drives appear to become dormant midway through the
bootstrap initialization disk activity. After a few scconds of motor
activity but no disk selection, a drive is finally selcated, and the systenm
proceeds to give you the greeting menticned eariierr. The dormancy pericd is
normal, and occcurs because the system is seeking the third drive, which in
nol avaiiable in your aystom. Except for the delay couscd by the "dormant™
pericds, normal system operations remain unaffected.

F. Data Transfecr Between Single-Density and Douhle-Denrnsity Dizskeltes

The PAS=5 system cannot read or write double-denoity data; The PAS-D
systern cannot read or write single-~density doave. However, an entire volume
of Pascal data may be transferred from one diskette to another of the
opposite density using the CF utility in the North 3Star dual-density DOS
{Version 6, Release 5.0 or later).

Nominally, CF will handle only DOS-format files, using the bOS
dircetory. CF will not use the Papcal directory. Therelors, it is necesaary

for CF to treat the entirc Pascal date arca on o dislhette as if it were a DOS
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file. To usc CF irn transferring Pascal information between diskettes of
opposite denuities, you rmust use DGS to CReate an entry in the DOS directory
of cach Pascel diskette which corresponds Lo the cerntire Pascal data arca on
that dicketto., V"Creating' a DOS-sgtyle {ile on a Fascal diskelte does not
alter any infermation on that diskette (cxcept in the DOS-dircctory area
itselfl, of course). It is done only to give the CF utility a '"peinter® to
the Pasezl dolta region on the diskette. Once the DOS file cenirics exist, it
is a simple matter to Inveke CF and treansfer inforiaticon from onre diskette to
another, switching densities aleng the way

The Pascal data region of a single-density diskette iz only half as
large os that of a doublce-density diskette., This meazns that it will be
possible to tranafer a single-density Pascal volume in Lts entirety to a
double~densily dizkette. Howover, 2l1l the information on a double-dcnsity
Pascal wvolume will not it on a sirnple=cdensity diskette. It is possible,
however, to rrepare a double-density Fascal velune which can contain only as
ruch informafionr as z single-density one. This half{-capacity double-density
volume nay then be transferrcd (o a sinsle-density datz diskette using the
nmethod mentionced above., To prepare a holf-capacity double-density volume,
first use the DIUS to initialize an unuscd disketie to double~density. Then,
boot-up Pascezl end use the F(iler's Z(ero command, to iritializne the Pascal
directory of the diskette, hen Pascal asks for the nunber of blecks, enter
170, the number of bBleocks on a single-density dishkette, instead of the usual
U0 for a doublo~-censity diskette.

ave o double-density

o single-density
v, first u=e the
from
Fal
4]

£is a result of the above procedurce, you will
Pasecal volunme wiess entire conteouls may bo b 31
diskette., To trenafer fror couble-denzity to oing
Pescal F(iler's T(ransfer command to copy files you claa
regulor=-capacity double~density Pascal volunes to the cpecial half-capacily
volume, Becouze the Pascal systen ig avere of the decreased storage capacity
of the specicl velupe, it will not permit you to put mere informaticn on that
volume than a cinple-density diskette can held. When 1) the files ycou wigl
to transfer to zsingle-density have been copied onto the half-capacily
di=sketle, booi-up the doublc-density DOS, make surc thot both the
half~capacity double-density diskefie and the destination single-gdensity
diskelte have appropriate DOZ [iles on thern whieh refor Lo their respective
Pascal data ercss, and then use the CF utility to transler the velume froc
doubleo-density to single-~density.

"S
o

T4
L

Hote that aftcer an entire volune transfer using CF, the resulting
single~cdensity or double-density disketle (depending on vhich direction the
transfor went) will be an cxact duplicate of the originrsl veolune which was
transferred, In particular, the volune normes will be the same. Also, if a
single-dencity volune is transferred to double-density, the resulting
double~density volume will be a half-capacity voluue, znd the diskette
storage area aftor the 170th Pascal blocl will be inaccessible using normal
Pascal disk acceszing methodo.

rJ.

Following are examnples of transfers between single-density and
double-density volupes. The first transfers sircle-donsity to
doublc-densily, and the second transfers double-density files to a
single-density volume using an intermediute, half-capacity double-density
Pascal volume, Lotk procedures assuue that the disks invelved in the
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transfer ceither have geood inforimation of the appropriate density on them, or
have been initialized using the DOS IN comwand to the appropriate density
before the transfer process begins. Also, both procedures require at least
two disk drives to be on-line. If you have only a single-drive system,
transfer of Fascal information between diskettes of different densities is
guite difficult, and is not recommended.

SINGLE-DENSITY TO DOUBLE~DERSITY

¥ Choose a single-density Pascal diskette and a double-density diskette
in good econdition.

* Reot up double-denzity DOS (Release 5.0 or later). Type the following
command: :

LF CF zD00
This readies the CF utility for later use.

t Put the singie-density Pascal diskette in drive #1 and the
double-density diskette in drive #2.

¥ Type the following commands:

CR SDVCLUME 340 10 S
{Create DOS single-density dummy file on drive #1}

CE DDVCLUME,2 340 10 D
{Create DOS double~density dummy file on drive #2}

Note that either diskette may have been used for transfers like this
before. Therefore, pricr to using the CR cormmand, you wmight check the
directory of each diskettc to see whether or not the SDVOLUME and
DDVOLUME files already exist. (They must each be 340 Korth Star
blocks in length, starting at disk address 10 on their respective
diskettes,) If they do cxist, avoid creating them.

¥ How, the CF utility may be used. Type the following:

JP 2D00 SDVOLUME DDVOQLUME, 2
{Enter the CF utility}

The CF utility will ask if you wish fo write in Single cr Double
Density. Strike "D" for double. ¥hen the CF ccmmand finishes, the
diskette in drive #2 will be a hall-capacity double-density Pascal
volume (170 Pagcal storage blocks available, inctead of 340)}. The
information contained on it will be identical to that contazined on the
original cinple-density velume. Double~density Pascal may now be
booted~up, and will be able to read files from lhe newly copied
diskettle.
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DOUBLE-DENSITY TO SINGLE-DENSITY

£

First, prepare the half-capacity diskette. (If you alrezdy have ons
of these, skip to the next step.) Insert an initialized double-density
diskette in device #5 (North Star drive #2), and enloer the F(iler
command level, Use the Z{ero command to initialize the Pascal
directory of the diskette in the secondary drive (Pascal device #5%) so0
that it contains only 170 free blocks of information. (When the
system asks "§# of blocks?™ enter 170.)

Still in the Pascal F(iler, use the T(ransfer command to copy the
Pascal files you choose onto the half-papacity disketite,

Leave Pascal by bocting-up the double density DOS.  Type the {ollowing
command;

L¥ CF 2D0D
This readies the CF command for later steps.

Put the halfl-capacity double-density diskette in North Star drive i
and a single-~density diskette in North Star drive #2. Check to scze
vhether or not the required DDVCLUME and SDVOLULE files exist on the
two diskettes. If not, create them:

CR DDVOLUME 340 10 D
{Create DUS double-=densily duwmy {ile on drive #1}

CR SDVOLUME,2 340 10 S
{Create DOS single-density dummy file cn drive #2}

Typz the following conmand:

JP 2D0O DDVOLUME SDVOLUME,2
{Enter CF utility}

The CF cemnmand will ask if you wish to write in Single or Deouble
Density. Strike "S" for single-density. When the utility is
finished, the diskette in drive #2 will be a single-density Pascal
volume with the same name as, and containing all the [iles and
informaticen on the double-density halfw-capzeitly dickette in drive #1.
This newly generated diskette may now be read by sinpgle-density North
Star Pasczal systens.
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IV, THE AUX PACKAGE: PAS-AUX-3, PAS-AUY-D

The Auxiliary package, PA3~AUX-S, is designeq for use by advanced
progranmers. It includes two assemblers, for 8080 and 200 operation, with
which you may create machine-language routines which may be linked into your
conpiled Pascal programs. A series of utility programs round cut the packapge.
PAS-AUX~S is shipped on one diskette (single-density or double-density) which
includes the following files:

Z80,ASSMBLER

This is the 280 (Zilog Mnewronics} version of the U.C.S.D. Adaptable
Assembler described in section 1.9 of the PASCAL SYSTEM REFERENCE MAKUAL.

Z80,0PCODES
Z80 .ERRORS

These are dats files for the 280,ASSHBLER -~ the assombler WILL ROT
OPERATE without them.

B080O.0OPCODES
8080 .LERORS

These are datz files for the SYSTEM.,ASSMBELER listed below.
MARKCUPDIR.CCDE

HARKDUPDIR marks a Pascal data diskette so that a duplicatc directory will
be maintained automatieally on it by the Pascal Operating Systen. (Hote that
the System Filer's Z(ero compand, which initializes a diskette directory, gives
you the option of speecifying single or duplicate directories. MARKDUPDIR need
only be used when it is desired to maintcin dupiicate directories on a diskette
which previously contained only one directory.) See section 4.8 of the SYSTEM
REFERENCE MANUAL for more information.

COPYDUPDIR.CODE

In the event that the main directeory on a diskette is crashed, it may be
regencrated fror the duplicate direcetory (if there is one) by use of
COPYDRUPDIR. See =section 4.8 of the SYSTEM REFERENCE HANUAL for further
detalls.

RELQOC. CODE

This program relocates a machine-lanpguage CODE file produced by the system
asasenblcr to any desired base address, and produces a pure-code, relocated
" object file as output. The user must be careful to specifly thce EXACT, COMPLETE
file name for CODE and OBJECT files (including prefix if the file is not on the
default diskette, and any suffixes such as .CODE, .0BJ, ele.} or the progranm
will fail.
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ABSWRITE. CODE

ABSWRITE alleows you to transfer the contents of a file to an absolute di
location (ignoring the directory). There are 175 absolute blocks on a
gingle-density Pascal-formatted 5-1/4" floppy and 350 absolute blocks on a
double-density floppy. Absclute numbering starts with block 0. Cenerally,
when ABSWRITE asks if you wish to "skip the first block™, you should reply with
HO.

[
1o
~

RELWRITE.COLKE

KELWRITE permits you to move the contents of a file to a point on the
diskette starting at an arbitrary RELATIVE blcek nurber. Track 0 on any Horth
Star Pascal disxetbtte is "invisible" to the systemn, and contains boctstrap code
on bootstrap diskettes (i.e., PASN3:). Pascal is aware of disk storage space
starting at track 1. (This corresponds to ahsoiute block 5 on single-density
diskettes, absclute block 10 for double-density diskettes.) There are 170
relative data blecks on a single-density Pascal-formatted 5-1/49 floppy, 340
relative blcoks on a double-density floppy.

SYSTEM, ASSEHBLER

This is the 8080 (Intel Hnercric) version of the UC3D Adapteble Assembler.
Hote that this version of the Assepbler gives you the opiion of generating
either a non-relocatablc code file (with absolute addresaing) or a relocatable
code file (with relstive addressing information usable by LINKER and RELGC).

PATCH.CODE

This utility program fzeilitates patehing of data on diskette, and is
deseribed in scction 4.5 of the PASCAL SYSTEL REFERENCE 1iSRULAL.
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