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INSTALLA

1.1

frud
[AN]

TION GUIDE

Hapacking Instructions.

1o unpack base unit (the big box}, refer ic Drawing #0410-A.
.v Open top of Iargest.bsx.

2. Turn box upside down by carefuliy "rolling" it over.

3. Open inner box {the side nntCh is now up). MNote that the
feet are up.

4. "Rol1" box over and 1ift it off

Unit Installation.

Be certain that the PERQ is NOT connected to a power source.

1. Position the PERQ in its desired location. Allow at least
six inches between the PERQ and ar obstruction such as a wall.
The clearance is required teo provide access to the screws secur
the back or side covers,

Z. Lower the four levelers 3/4 inch to permit airflow beneath the
machine. Adjust the leverliers to compensate for uneven ficors
and make the PERQ stable.

rzmove the four {4} front

3. Using e #2 Dﬂill'p screwdrivar,
¢ #0133~A. Remove the front cover.

cover screyw See drawin
4. Similarly, remove the rear cover. See drawing #0134-A.

5. When facing the front of the PERQ, the harddisk drive is located
on the left hand side. Remove the twc (2} screws securing the
left side cover. Remove the ieft side cover. See drawing
#0135-A.

6. Using the supplied Allen Wrench, remove disk shipping screw.
See drawing #0137-3. Do not lose the shipping screw because it
must be reinstalled before you move or ship the PERG.

7. Rermove shipping disk from fioppy drive.

[0s]

Plug in A.C. connector for disk. See Drawing #0137-B.

CAUTION - DURING THE FOLLOWING STEPS, HAZARDOUS VOLTAGES ARE PRESENT
IN THE CHASSIS.

u
.

Plug Tine cord intc appropriate power sources. See label on PERQ
above Tine conncector for power reguirements.

ing
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10. Pull front and rear "cheat" switches. Operate "On/Off" switch
on front of PERG. System will turn on. Wait 30 seconds.

+11. Remove disk hesad locking clip ("A" Clip) by puiling in directicn
- of arrow. See Drawing #0137-B. Do not lose this lock because
it must be reinstalled before you move or ship the PERQ.

12. Operate "“On/0ff" switch to turn PERQ off.

13. Remove line cord from wall outlet and then from PERQ.
14. Re-install left side cover. (Note labels on cover.)
15. Re-install rear and front covers.

16. Plug in keyboard, display, and tablet (bit pad) to rear of
PERG. Connect the tablet cable between plug J7(GPIE}, at the
rear of the PERQ, and the back of the tabliet. DG NOT USE
PLUR J2 (tablet). Tighten the thumb screws on both plugs.
Connect the power supply ceble to the back of the tablet, then
plug the power supply into the wail outlet.

17. Plug line cord into appropriate power source. See label on
PERQ above Tine connector for power requirements.

" NOTE: Shugart documentation regarding SA4000 (rigid disk) is enclosed
_ for reference.

The Federal Communications Commission of the United States Government

has published regulations which govern the allowabie limits of

emanation of radio frequency energy of computing devices and asscciated
" peripherals.

Those requlations are concerned with interference to radio communicaticn,
such as radio and TV.

The regulations raquire equipment for end use in the United States
to be labeled and to be accompanied by the notice appearing in this
instruction manual.

Warning: This equipment generates, uses and can radiate

radio frequency energy and if not instailed and used in
“accordance with the instructions manual, may cause interference
- to radio comnunications. As temporarily permitted by regulation

it has not been tested for compliance with the Timits for Class A
computing devices pursuant to Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protecticon against such

interference. Operation of this equipment in a residential

area is likely to cause interference in which case the user at
his own expense will be required to take whatever measures

may be required fo correct the interference.

1.3 Reshipment Procedures

This section detajls the procedures ic fellow if you must move or



3.1

Sﬁip your PERQ. Sectins 1.3.1 and 1.3.2 describe the packing procedures.

1.
2.

10.

11.

12.

Turn power off and disconnect all external sub-assemblies.

Using a #2 Phillips screwdriver, remove the four (4) front
cover screws. See drawing #0133-A. Remove the front cover.

Similarly, remove the rear cover. See drawing #0134-A.
Remove the two (2) screws securing the left hand side cover
(left side wher facing the front of PERQ) and remove the left
side cover.

Reconnect the moniter and keyboard, pull both "pull to cheat”
switches, and power on the macine. ,

Boot the PERQ and Log in.

Type BYE WAIT. This moves the disk heads to the center of the
disk.

Insert disk head locking clip ("A" clip). Push the "A" clip
to install. Do NOT install the "A" clip unless the disk is
spinning.

Turn power off.

Disconnect the monitor and keyboard. Disconnect the AC power
plug from the hard disk (see drawing #0137-B).

When the disk has stopped spinning, turn the motor and align the
hole for shipping screw. Insert shipping screw using Allen Wrench. .

Replace left side cover. Replace front and rear covers.

Packing Procedures

1.

2.

Take the two longest pieces of white Micro-foam and lay them on
the floor in the shape of a cross (+). Place the PERQ on top
of the pieces and wrap the pieces over the PERQ.

Slide the box about the size of the PERQ over the foam wrapped
machine.

Very carefully, turn the box over so that the open end of.the box
is up. Lower the four (4) Tevelers on the botoom of the PERQ. Tape
the box shut.

Place the corner-shapes on the corners of the boxed PERQ.
Carefully, slide the Targe outer box over the boxed PERQ and turn

the large outer box over so that the open end is up. Tape the
outer box shut. :



1.3.2 Monitor and Sub-assemblies Packing

1. Wrap the monitor with white Micro-foam. Find a box about the size
of the monitor and slide it over the monitocr. Tape the box shut.

2. Place white and green plastic corners on the monitor box. Place
a larger outer box over the boxed monitor and tape shut.

3. Find the box the size of the keyboard. Insert keyboard, close,
and tape shut.

4. Insert the bit pad, bit pad magnet, and manual into the bit pad
box and tape shut.

5. Box the cables and power cords and tape shut.

6. Take all boxes and place them in the larger outer box. Pack with foam
to take up extra space. Close and tape.

7. After packing and sealing the boxes, they should be palletized %o
eliminate shipping damage.
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Installation Guide {continued)
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Instaliation Guide (continued)
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Installation Guide {continued)

SA4000 UNPACKAGING !NSTRUCT!OVS

These directions must be carefully followed o insure the correct
operation of the drive.

CAUTION:

SN
1. The SPINDLE LOCKING SCREW must be removed before applying AC power 1o

the drive motor. \<& //~

rew for re-inst »Hauon przortqtranspomng drive.
> // \ .

HOTATE SPINDLE'N DIRECT!ON OF ARROWS ONLY.

\.

IMPORTANT: Retain locking

2. CAUTION:

. Remove the ACTUATOR LOCK in the follcwmg sec;?e"

) 1
1. Energize AC (power \

2. W thdraw the lock #r6m the steppat as
SN——
XMPORTANT Retain the lock for re-i nstaﬂatmn prior to 'ranspornng the drive.

/

/s ’\ . It is recommended the heads be moved . to the extreme ms1de
\ N tracks prior to re-installing theqactuator ]ock
N .
CAUTION: It is recommended that the AC power be energ1zed before remov-
A ing qr instaliing the actuator lock Failure to do this may result in
‘ “media damage. - /°
. \\ \ \ /o
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This document is not to be reproduced in any form or
transmitted in whole or in part, without the prior written
- authorization of Three Rivers Computer Corporation.

The information in this document 1is subject to change
without notice and should not be construed as a commitment
by Three Rivers Computer Corporation. The Company assumes
no responsibility for any errors that may appear in this
document.

Three Rivers Computer Corporation will make every effort to
keep customers apprised of all documentation changes as
quickly as possible. The Reader's Comments card is distrib-
uted with this document to reguest users' critical evalu-
ation to assist us in preparing future documentation.

PERQ is a trademark of Three Rivers Computer Cecrporation.
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1. Preface

This manual provides an introduction to the PERQ. The manual
explains general concepts of the PERQ system; you should be familar
with the concepts before using the PERQ. This manual also sSupplies
information to boot the PERQ system. ’
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PERQ Introductory User Manual - Introduction 0

2. Introduction.

PERQ 1is Three Rivers Computer Corporation's personal computer which
provides an integrated computing system for a single wuser. . All
PERQs come with the following hardware features:

a) 16-bit micro programmed processor

b) High-resolution graphics using a 1024 X 768 bit mapped raster
display

c) Standard keyboard with special function keys

d) 12-megabyte Winchester technology dlSk drive

e) RS232 & GPIB I/0 interfaces

-f) 512k bytes of main memory

g) Pointing tablet

h) Speech output

Optional features are:

a) 24 megabyte disk

b) 4k X 48-bit writable control store
c) 1 megabyte of main memory

d) 8 inch floppy disk drive

PERQ provides a large, 32-bit, segmented virtual address space.
Virtual addresses are mapped into a 20-bit physical address.

The supplied software provides a functional program development
environment. The system includes a text editor, a Pascal compiler,
interactive stack dump for debugging, file management utilities, and
support for micro program development.
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3. Turning the PERQ on and off.

Refer to the Installation Guide before using your-PERQ‘

The PERQ's power switch is located on the front panel in the groove
below the floppy disk drive, The switeh is right of center and is
labeled OFF/ON. Pushing the switch to the right powers on the PERQ.
The fans start; 1if you do not hear them check to see that the
machine is plugged in. When the PERQ is piugged in, ths small neocn
light in the lower right hand side &of the back glows. If the light
is out, check the electrical outlet. If there 1is power .at the
outlet or the 1light is glowing and you still do not hear the fans
then call your local service representative.

The PERQ takes about two minutes to boot after it is turned on
allowing the disk to spin up to speed. At this point the Diagnostic
Display (DDS) reads 999. Refer to 3ection 12 for boct procedures
and informaticn ¢n the DDS.

If the machine has not booted after ¢two or three minutes, try
pressing the Boct button on the back of the keyboard. If this does
not cause the machine to booft, calli your local service represent-
ative. '

After the PERQ boots, you will be asked to enter the time of day.
The time and date is given in the form:

PD MMM YY HH:MM:SS

The time notation uses a Z24-hour clock. If you were logging in on
the 27th of March, 1982 at 2:30 in the afternoon you'd type

27 mar 82 i4:30:00

The seccnds are optional and the spaces in the date can be replaced
by hyphens (27-Mar-82). There is usually =z defzult date and time
given at login. If the date is accurate, enter only <the time or,
type a carriage return to confirm both date arnd time. If it is nct
accurate or if there is no default, enter the correct date and time.

Next, you will be asked to login. You must supply a user name and.
password to be allowed access to the machine. After the operating
system has been loaded onto a machine, the names defined are "Guest"
and "" (the empty string; just press the Carriage Return key). See
"UserControl™ in the Utility Programs Marnual for instructicns on how
to add other user names. After you have successfully logged in, the
command interpreter, Shell, will be loaded and you will be able to
execute commands.

Before turning the PERQ off, you should alwavs lo
program. If vcu just power down, some tempcrar
will not be cleaned up. Type:

Hy O

S
i
i

g
v

BYE OFF
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to log off and turn the power off for the machine automatically. If
this 1is not possible, you cen always turn the machine off by moving
the power switch to the left. See "BYE" in the Utility Programs

Manual.

- 4 -
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4.,  Control Characters and Specizl Keys.

The PERQ operating system recognizes a number of special control
characters. These control characters perform simple input 1line
editing and program control.

The valid control characters are:

BACK SPACE »r "H - erases the last character typed by the
user. ‘

“W or "BACK Z7ACE - erases the 1last word typed by tﬁe
user.

OCPS or "U -~ erases the last line typed by the user.

“C -~ typed once causes a current program to zbort the next
that

fLime th it asks the operating system for input.

“C - typed twice <causes the current program to abort
immediately. However, this does not cause user command
files to exit; see "SHIFT C.

“S - causes program output toc the screen to be suspended.
“Q - allows output tc the screen to rasume after a “S.

“SHIFT C - causes a dump of the runtime stack and n
immediate return to the Shell. If a command file was
being executed, it is aborted and control is returned o
the keyboard. ’

“SHIFT D - causes a dump of ‘the runtime stack to be
printed and the preliminary debugger (called Scrounge) can
then be entered. If the debugger 1is not entered, the

original program will resume execution. If the debugger
is used, the user can request that the program be resumed
after investigating the state. For a more complete
description of +the debugger, see the "PERQ Utility Pro-
grams Manual." : -

HELP - pressing the HELP key by itself displeays a general
help message. If you press the key after typing a
command, the display contains specific help information
for the command.
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5. The Command Interpreter, The Shell.

The command interpreter for the PERQ operating system runs as a
separate user program. £ is possible for the user to replace the
command interpreter with his own (see the section on "Login" in the
PERQ Utility Programs Manual). The name of the command interpreter
supplied with the system is the Shell.

The Shell takes commands from the user terminal or from a user
command file and executes them. It does not distinguish between
upper and lower case letters; you can use whichever you prefer. The
commands in a user command file look exactly as if they were +typed
t the terminal. However, the cursor is a lighter shade so that you
can distinguish command file execution from a typed command. The
PERQ Utilities Programs Manual describes user command files and how

to use them.

The general form of a Shell command line is a command or program
name, followed by any number of optional parameters, followed by any
number of optional switches. Some of the switches take parameters.
For example:

Compile SourceProgram/Symbois:32

compiles a Pascal program in file SourceProgram using 32 symbol
table blocks. All switches begin with a "/%.

An example of a program that takes a number of parameters on the
command line is the Copy program. The form is:

Copy SourceFile~DestinationFile

An- example of a program that takes multiple switches is the Linker.
A Linker command line might be:

Link SourceProgram/Verbose/StackSize=1024

When you supply a command line to the Shell, it extracts the first
symbol on the line and does a unique substring lookup of the symbol
against a small set of commonly used commands. You can get a 1list
of these commands by typing "?" or the HELP key. If a match is
found, the Shell executes the command. If no match 1is found, the
Shell assumes the symbol is the name of an executable runfile {(the
output of the Linker), and attempts to execute 1it. Commands can
also be invoked by means o¢of a menu if you have booted from the
harddisk. See the section on "PopUp Menus" below.
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6. Specifying Commands and Arguments.

The Shell uses a default file name as the parameter to certain
programs if no parameter is provided. This file name is the last
file name typed tc cone of these programs. The Editor, Compiler, and
Linker use and set the default file name. The TypeFile program uses
the default file name but dces not set 1it. The PERG Utility
Programs Manual provides more details on these programs.

Other programs require that you specify arguments. £ a command
requires an input and an output argument, you can specify the
arguments as either

INPUT™OUTPUT
or
INPUT OUTPUT

You can separate the input and output arguments with multiple
spaces; only the initial space delimiter is relevant.

However, if a command accepts multiple input or output arguments,
you must separate like arguments with commas (,Y and distinguish
input from output with the tilda character (~). For example:

input1,input2,...inputn ~ outputi.output2,...outputn

If a command accepts multiple input arguments and no output
arguments, you must separate the arguments with a comma (,).

Switches modify the action of the command and therefore must fcllow
the command specification. An exception is the Help switeh (either
type /HELP or press the HELP key); when specified before the
command, the Help switch supplies general information and when
specified after a command, the Help switect provides  specific
jnformation. Switches always start with a slasn (/7Y and are
generally optional. If a switch accepts a parameter, specify the
parameter after the switch, but preceded by an equal sign (=). Fer

example: : -
/switch=parameter

The effect of a switch is global; regardless of where the switeh
appears on the command line, it has the same effect. A switch
applies to every argument. If a command accepts multiple input or
output arguments, no switch applies to one and not another argument.
The PERQ Utilities Programs Manual provides details on the general
syntax.

For most programs on the PERQ, arguments tha have defaults will
print the default answer in square bracketls (r[I")y, This answer can
be chosen by simply typing a carriage return {thus providing an
empty argument). To supply & different value, type the value

followed by a carriage return. For example, if:

4
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Delete FileName.Seg [No]l:

1s the prompt for an argument, a carriage return means no. of
course, you could type "yes" or "no" as the argument. Most programs
do not distinguish between upper and lower case for arguments or
commands. In addition, you can abbreviate a command to the number
of letters unique to other command names. However, this does not
work for filenames.

The user's profile file specifies the set of commands recognized by
the Shell. You can wuse a copy of +the file DEFAULT.PROFILE
initially. Later, you may wish to define commands of your own.

Refer to the section on "Profiles"™ below.
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7. The Pointing Device.

PERQs are supplied with a bit pad and pen or puck. In the nornal
mode, the cursor on the screen follows the movement of the pen. If
rsor will

be in the wupper-left corner of the screen. The PERQ n read the
pen position when the pen is near the tablet surface. If you press
down on the pen, a small switch closes. This is called a "press" of
the pen. The editor and some other programs use the pen for
pointing and drawing.

+
the pen is in the upper-left corner of the tablet, the cu

ca

f

As an option, the pen can be exchanged for a four-button puck. The
puck rests on the tablet and uses a <circle with cross hairs for
positicning. The four ©buttons are arranged in a diamond as shown
below. In all cases, a press of the top (yellow) button on the puck
functions exactly like the press on.the pen. For programs which do
not distinguish between the buttons, the other buttons alsoc act like
a press. The editor, however, assigns different functions to the
cther three buttons (see the "Editor User's Guide").

/\ Key
/ y\

FAVERVAN y = Yellow
/ N/ \ w = White
\w /\ g/ g = Green

\/ \/ b = Blue

\ b/

\/
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8. PopUp Menus.

The Shell and the FLOPPY and FTP utility programs allow their
arguments to be entered by means cof menus. (This only works,
however, if you have booted from the harddisk.)  The menu holds a
list of all legal commands or arguments, and the pointing tablet can
be used to specify the selection. Using a menu 1is sometimes more
convenient +than typing out the name of the command or argument
desired. PopUp menus appear when requested. When the selection is
made, the menu disappears and restores the screen space that was
covered by the menu. Using PopUp menus, therefore, does not require
sacrificing any screen area.

For the Shell, you can invoke a menu whenever the prompt (">:") is
displayed and no characters have been typed. (The prompt is
actually a dark grey, right pointing triangle.) To invoke a PopUp
menu, simply press the pen or puck. The menu appears at the current
cursor position. The cursor can then be moved up or down inside the
menu to select the desired command. The selected command 1is
highlighted by reverse video. A press over the selected command
causes it to be invoked just as if the user had typed the command on

the keyboard.

If the menu is not 1large enough to hold all the commands, a
secrolling mechanism is provided. When scrolling is necessary, a
"gauge" is displaved in a black border at the bottom left of the
menu. When you move the cursor over this area, the cursor changes
to a scroll. A press here allows scrolling. Moving the curscr to
the right while pressing causes the menu text to scroll up and
moving the cursor to the 1left while pressing causes the text to
seroll down. The further the cursor 1is moved from the original
press position, the faster the text scrolls. A line in the gauge
shows how fast the menu is scrolling. Of course, you cannot scroll
past either end of the menu. (Each end is signified by a row of
n~n)  Releasing the button causes scrolling to stop.

If you press in an illegal part of the menu, or if you try to invoke
a menu and have typed some text, the PERQ beeps. If a menu is
displayed and you press outside of the menu, the menu disappears,
causing no side effects. 1In addition, if you type “C cr "“Shift-C
while a menu is displayed, the menu disappears.

- 10 =
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9. The "Lights".

The PERQ does not have a front panel full of 1
computers. To show the occurrence of certain lon
PERQ simulates these lights by inverting small squa
the PERQ screen. If the standard system windcw
lights appear inside the title line.

Currently, the PERQ operating system uses three 1lights. The
leftmost 1is wused +to show when the PERQ is doing a disk or floppy
recalibration. This is done when the microcode is confused about
where the heads are. Opening the floppy door during a disk
operation usually causes this to happen. The 1light appears about
5/8 inches from the left margin.

The next light is used when the file system is attempting to fix up
a file at run-time. This is needed vccasionally when a file svstenm
operation has not completed normally. This light appears about
1-1/2 inches from the left margin.

The last light defined by the operating system is used for swapping.
While a swapping operation (swap in or swap out) is in progress,
this light is #1it." The swapping light appears abocut 2-1/4 1inches
from the left margin.

The Pascal compiler wuses zan additional light to indicate that the
compiler is swapping its symbol table blocks between memory ard the
disk. (The compiler swaps symbcl table blocks more fregquently in
systems with 256k bytes of main memory than in systems with 512k
bytes or 1024k Dbytes of main memory. Therefore, the light is 1lit
more often on minimum memory systems.) The compiler symbol tabi
block swap light appears sbout 3 inches from the left margin.

[
[
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10. Specifying a Filename.

The PERQ file system is described in detail in the PERQ File System
Utilities Manual. This is a brief overview, a short introduction to
path and filenames, a description of the various ways to specify a
filename, and an explanation of the wildcard convention. :

Overview of the PERQ File System

The PERQ file system has a hierarchical structure. This
is reflected in the syntax of filenames. Files are stored
_ on devices, which are divided into partitions. Each
partition contains a number of files and directories; each
directory may contain other directories and files.

Introducticn to Path and File Names

The route that is traveled to reach a filename is called a
PATH. A full path name specifies device, partition,
directories, and filename, in that order. The syntax of a
path name is:

device:partition>[directory>]filename

The brackets surrounding the "directory" part indicate
that there may be zero to nine occurences of ">directory".
Note that if you specify a directory, the brackets are NOT
part of the syntax. To specify the current directory, or
one of its subdirectories, you can omit the :partition>
and the directory> syntax elements (see the description of
the Path command in the PERQ Utilities Programs Manual).

1. Device names are usually assigned by the user.
Examples of devices include floppy and hard disk. The
syntax used to denote a device name is:

device:

If you omit the device'name, the system assumes the name
of the device you booted from.

Each PERQ is given a name, which 1is wusually the device
name of the hard disk.

A device 1is accessable when it is mounted. See the
description of "Mount" in the PERQ Utilities Programs
Manual.

2. Partitions are set and named at device initialization
time. You can modify partitions wusing the Partition
program, described in the PERQ Utilities Programs Manual.
Each device is divided into a fixed number of partitions;
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the recommended size for a partition is 10,080 or fewer
256-word blocks. Files must fit entirely within a =single
partition as they cannot cross partition boundaries.
Generally there are three partitions on a 12-megabyte disk
and five on a 2U-megabyte disk. Examples of partition
names are BOOT and USER.

3. Directories are easy to create, destroy, rename, and
meve around. There <can be multiple directories in za
partition. These are denoted by the symbol > and can take
names of wup to 25 characters. There <can be up to 9
directories listed in a full path name. The symbol:

is a convenient way of referring to a parent node in a
tree. It goes up one node. An example of its use is:

SYS:BOOT>NEW>..>filename

This will 1look wup filename in SYS:BOOT, rather than in
SYS:BOOT>NEW>. The symbol

refers to the current directory.

4, Filename 1is the last thing specified in a file
specification. 4 filename can have up to 25 characters.

The. names of all of the directories and the filename
cannot exceed 80 characters. You can include most special
characters in a filename by surrounding the special
characters with a single quote (7). For example, you
could include the asterisk (¥) in a filename by specifying
'¥1, Note that you cannot include the special and control
characters described in section 4.

When you boot, the system takes as default device and

partition the device and partition that you booted from.

For example, the system might come up with a default of:
SYS:BOOT>

Ways to Specify a Filename

1. You can specify a full path name:
device:partition>{directory>ifilename

the brackets, which are not part of the syntax,

indicate that you can list up tc¢ nine directories.

This is wuseful if you want to access a file on =

different device from ths cne you're using.

2. You can use the default device that was deter-

mined at boot time:

- 12 -
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:partition>[directory>]filenane

04 Feb 82

Using this syntax enables you to look for a file in a

different partition.

2. You can use the default device and partition that

were set at boot time:

>[directory>]jfilename

The search then starts at the first directory speci-

fied.
4. You can just type:

filename

and the search begins at the current directory (which
may be set by you, using Shell's PATH command). This

can 1involve any device, any partition,
directory in that partition.

and any

Setting the default path doesn't affect the default

device and partition used in forms 1, 2, and

3.

Along with the concept of a current directory, the
file system provides a search list. This gives the
user the ability to specify a set of directories to
be searched, in a specific order, when a filename 1is

specified. Refer to the SetSearch command
tion in the PERQ Utilities Programs Manual.

Wildcard Convention

descrip-

A number of PERQ programs use a wildcard convention when

looking up files. The wild cards are as follows:

¥ matches 0 or more characters.
& matches 1 or more characters.
# matches exactly 1 character.
'0 matches any digit.

'4A or 'a matches any alphabetic.
'@ matches any non-alphanumeric.

'% matches *. Other wild cards can be quoted also.

There can be any number of wildcards in file specifica-

tions to programs that handle this convention.
of wildcard usage are:

Dir ¥ .Pas
Dir &Boot#*

The first command gives a directory of all files

Examples

with a

.pas extension. The second command gives a directory of
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all files that have one or more characters followed by the
characters "boct®?, follcwed by zero or more characters,
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11. Default File Extensions.

An extension 1is a conventional sequence of characters that appears
at the end of a filename. In the PERQ operating system there 1is
nothing special about extensions. However, there are certain
conventions that are used in the system. An extension is found by
finding the 1last "." in the filename and taking the following
symbols. Backup files conventionally have a "$" as the last
character of their 1last extension; they take the form Name.Ext$.
Following is a list of the standard extensions and how they are

used.

.PAS - Pascal source files usually have this extension.

.SEG - The Pascal compiler produces a .SEG file when it
compiles a .PAS file. .SEG files are used as input to the
Linker and contain the code that will be executed when the
program 1is run.

.RUN - Files produced by the Linker have this extension.

.MICRO - PERQ microcode files have the extension .MICRO.
They can be used as input to the micro assembler, PRQMIC.

.BIN - Tne runnzble version of PERQ microcode is contained
in .BIN files. These files are produced by the micro
placer PRQPlace.

.REL, .RSYM, .INT - These three file types are temporary
files that are produced by the micro assembler and placer.
They can be deleted after a .BIN file has been created.

.DFS - These files are used to communicate definitions

between programs that may be in different 1languages, for
example, between Pascal and microcode.

.CMD - A number of programs on the PERQ accept commands
from 2 file as well as from the keyboard. Files that
contzain the commands usually have this extension.

.DR - In the PERQ file system directories are files.
These files appear in a directory 1listing with the
extension .DR. '

.KST - Character set definitions are kept in files that
have the extension .KST.

.MBOCT, .BOOT - When the PERQ 1is booted it reads the
microcode interpreter and Pascal operating system from
files that have the extension .MBOOT and .BOOT.

JANIMATE, .CURSOR - Pictures used by wutilities that are
put intc the cursor that follow the pen or puck.

.INDEX - An index to .HELP files.

- 16 -
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.DOC - Formatted documentation has this extension.

.HELP - Files containing help about a subsystem use this
extension.
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12. Booting the Machine,

The PERQ can be booted in one of two ways. First, when the machine
is powered wup it will go through the boot sequence. Second, the
machine can be booted by pressing the Boot button on the back of the
keyboard. 1In either case the same sequence of events happens.

The btoot sequence for PERQ has three steps. As each of these steps
progresses, the Diagnostic Display, DDS, increments. The DDS 1is a
three-digit number display. On earlier models of the PERQ, it is
found on the inside of the machine behind the front cover; on later
PERQs it's under the keyboard. If any step fails it is possible to
look at the Diagnostic Display and see where in the boot sequence
the failure occurred. The Fault Dictionary provides a list of the
DDS values and explanations of their meanings.

in the first part of the boot sequence, microcode is executed out of
a2 small ROM. This ROM covers the lower 2k of standard control store
during this part of the boot sequence. This microcode runs a simple
diagnostic on the processor and memory systems. If there are any
errors, the microcode halts. The value in DDS gives the reason that
the machine halted. Once these diagnostics have been passed, the
microcode makes a decision about which device is to be wused for
booting. Currently, there are three possible boot devices.

1. The first alternative is booting from the hard disk.
The microcode %tries to boot from the hard disk.

2. The second .hoice of boot devices is a floppy disk.
The microcode checks to see if there is a floppy in the
floppy drive. If there is a floppy in the drive, PERQ
Wwill <check to see if the floppy is a boot floppy. If so,
the second part of the boot will be done from the floppy.

3. . The third possible boot device is another PERQ. The
microcode determines if there is a PERQ Link Board plugged
into the I/0 Option slot of the machine. If the board is
plugged 1in, and there is another PERQ on the other end of
the link, the booting PERQ will wait for commands from the
link.

If all of these fail, then the DDS will contain an
indication of what the error is. See the Fault Dictionary
Manual for an explanation of the display number.

After the Dboot device has been chosen, the second part of the boot
sequence can begin. In this part, the PERQ reads 3k words of
microcecde from the selected boot device. This microcode is in two
sections, a more extensive diagnostic (VFY) and a system boot loader
(SYSB). VFY attempts to verify that all of the CPU and Memory
systems are working. Any failures that VFY discloses are displayed
on the DPS.

If all went well, the microcede determines what set of interpreter
microcode and system Pascal code is to be loaded. It does this by

- 18 -
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checking to see if any key 1is being held down on the keyboard. If a
key is being held down, that key specifies which boot is to be done.
If no key is held down, the default boot will be done. The default
is the same as holding down "a". Hold the key down until a pattern
flashes on the screen. Any of the 26 alphabetic keys can be used to
specify a boot. All lower-case characters cause a boot from the
hard disk. Upper case characters cause a boot from floppy. If you
tyoe "Details/Boots" the Details program will provide you with a
list of all of ¢the wvalid boot characters. Once a boot has been
chosen, the microcode interpreter and PERQ operating system are
loaded .into the PERQ. Control 1is then transferred to the third
portion of the boot sequence.

In the third portion of the boot sequence, the interpreter micrccode
does any 1initialization that is needed and then starts to execute
the PERQ operating system. The PERQ operating system also incre-
ments the DDS. If there were no errors during the boo%t sequence,
the machine will be running and the DDS will read &G9.

i
b
Ne)

i
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13. Run-time Errors.

When the operating system or a wuser program . discovers an error
condition, it raises an "exception" (see the "PERQ Pascal Exten-
sions" manual for an explanation of exceptions). If an exception is
not handled, it 1is given to the preliminary debugger, called
Scrounge (see the "PERQ Utility Programs Manual"). First, a dump of
the user state is produced and then the user is asked if he wants to
debug. If not, the program is aborted and control returns to the
Shell and any active command files are terminated. If the user
decides to debug, the program can be continued after the point where
the exception was raised. It is usually a bad idea to continue from
uncaught exceptions. The user can also abort the program and return
to the Shell. )

- 20 -
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14, Profiles,.

Profiles can be wused to tailor ycur PERQ. The profile is a text
file which contains commands that define characteristics of certain
utility programs. For example, a profile can direct the Login
program to initialize the default path ana sesrchlist. Each user of
the system can have his own profile; the UserControl program can

assign each user a profile file.

To create a pro

file file, copy DEFAULT.PRCFILE %tc yocur own directo-
ry. For example:

COPY SYS:BOCT>DEFAULT.PROFILE SYS:USERDMYDIRDMYPROFILE

ar the

Now run UserControl and specify SYS:USERMMYDI R>FYPR FILE
lish vour

profile file. You <can then edit the file and tab
specific conventions.

Each entry in the profile file begins with a number sign (#),
followed by the name of the subsystem. For example, #LOGIN. The
subsequent 1lines contain switches or data for the subsystem. The
general format of a profile file is as follows:
#fiprogramni <switches c¢r input for programi>
{more data for programl>
#iprogram?2 <switches for program2>
For- examplie:
#login /Path=Sys:User>Hydir
/SetSearch=Sys:Boot>Library
/Cursorfunction=7
#RandomUtility /MaxSize=100
The format of each 1list of entries in the profile is defined by the
utility program that wuses the profile. You should read the
documentation for a particular utility tc determine wheiner it reads
the profile, and if so, what entries can be inzcluded in the profile.
You may use the profile in your own programs. See the Profile

module in the Operating System Interface manual.

Tne Shell commands are specified in the #ShellCommands section of
the profile. The format for each line in this section is:

<implementation><useDefault)(setDefault>{screensize><cmdname>

Where <implementation> is the command line Shell issues to execute
the command. <useDefault> tells whether to uge fthe default file
name if no file name argument is specified for the command.
(setDefault> specifies whether to set the default file name if ar
argument is provided. <screensize)> can 1imit the screen £o less
than {full ize. <cmdname)> is the name that will be used to invoke
the command. This name and the rest of the lire is printed when a
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"?" is typed so the additional comments are provided to explain the
command .

- 22 -
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This document is not to be reproduced in any form or
transmitted in whole or in part, without the prior written
-.authorization of Three Rivers Computer Corporation.

The information in this document 1is subject to change
without notice and should nct be construed as a commitment
by Three Rivers Computer Corporation. The Company assumes
no responsibility for any errors that may appear in this
document.

Three Rivers Computer Corporation will make every efféort to
keep customers apprised of all documentation changes as
quickly as possible. The Reader's Comments card is distrib-
uted with this document to request users' critical evalu-
ation to assist us in preparing future documentation.

PERQ is a trademark of Three Rivers Computer Corporation.
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1. Preface: Notation Conventions.

This manual describes the PERQ Utility Programs and commands to the
Shell. The command descriptions are in alphabetical order regard-
less of whether the command is implemented as a Pascal file or
through the Shell directly (The Introductory User Manual describes
the Shell.)

The descriptions of the commands given in this manual observe the
following notational conventions:

o Lowercase text indicates a variable whose actual value is
determined when the command is entered

o Square brackets ([]) indicate optional entries in a command
line. Note that when an option is used, the brackets are
not part of the syntax.

o0 The circumflex (") indicates the control key
o CR indicates carriage return

o SHIFT indicates the shift key .
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2. Introduction

This manual describes the PERQ Utility Progréms and explains their
use. As required, the manual references online or other Three
Rivers Computer Corporation publications. :

Most of the commands described in this manual are implemented as
Pascal files, but some are implemented directly by the Shell.

To issue a command, type a command line in response to the default
PERQ prompt. ~ You can also use a pop-up menu, as described in the
PERQ Introductory User Manual, to issue Shell commands.

If you elect to use a pop-up menu, the menu displays all of the
valid commands. Use the pointing tablet to specify the selection.
The FLOPPY and FTP wutilities also permit you to enter their
respective commands through pop-up menus; a press of the pointing
tablet in response to either of the prompts for +these wutilities
displays a menu for the utility commands.

If you type a command line, the line consists of a command name,
input and output arguments as needed, optional switches, and a 1line
terminator. ‘

The command name describes the action the system performs or the
name of the utility that performs the action. When submitting a
command that 1is implemented in the Shell, you need not type the
entire command name; you can abbreviate the command name to the
number of letters unique to other command names. For example, the
Mount command can be abbreviated M because it is the only command
within the Shell beginning with that character. You can abbreviate
the Path command to Pat, but not Pa because the Shell includes the
Pause command. The question mark command (see section 3) lists all
commands. You can modify the list by changing your profile file.

Input and output arguments further define the command action. The
input and output arguments are usually file specifiers. Some
commands require arguments as part of the command 1line. Other
commands use the default file as the argument if you do not supply
one.

If yoﬁ neglect to supply a required argument, the wutility prompts
with a few words indicating the general nature of the missing
argument. For example, the Rename command performs as follows:

>RENAME
File to rename: OLDFILE
Rename OLDFILE to: NEWFILE

Tre single line format for the abtove command is:

RENAME OLDFILE ~ NEWFILE"
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or
RENAME OLDFILE NEWFILE

You car mix formats; the utility prompts for whatever you omit. For
example:

RENAME OLDFILE
Rename OLDFILE to: NEWFILE

There are no defaults for prompts. You must supply a response.
However, your response to the prompt can request help (type /HELP or
press the HELP Kkey). If you request HELP, the utility displays
specific information and then exits to the Shell. :

If you neglect to supply an argument to a utility that wuses the
default file (for example, the Editor or Linker), the utility
appends the default file name to your command. For example, if the
default file is sys:user>myfile, typing the command:

EDIT
is the same as typing:

Edit sys:user>myfile

If a command requires an input and an output argument, you can
specify the arguments as either :

INPUT~OUTPUT
or
INPUT OUTPUT

You can separate the input and output arguments with multiple
spaces; only the initial space delimiter is relevant.

However, if a command accepts multiple input or output arguments,
you must separate like arguments with commas (,) and distinguish
input from output with the tilda character (). For example:

input1,input2,...inputn = outputi.output2,...outputn

If a command accepts multiple input arguments and no output
arguments, you must separate the arguments with a comma (5.

Switches modify the action ¢f the command and therefore must follow
the command specification. An excepticn is the Help switch (either
type /HELP or press the HELP Kkey); when specified before the
command, the Help switch supplies general information and when
specified after a command, the Help switch provides specific
information. - Switches always start with a slash (/) and are
generally optional. If a switch acceptis a parameter, specify the
parameter after the switch, but preceded by an equal sign (=). For

Ny
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example:
/switch=parameter

The effect of a switch is global; regardless of where the switch
appears on the command 1line, it has the same effect. A switch
applies to every argument. If a command accepts multiple input or
output arguments, no switch applies to one and not another argument.
Some switches are mutually exclusive (for example, /ASK and /NOASK).
If you specify a switeh that conflicts with a previously specified
switch, the last occurence has precedence. Likewise, if you change
parameters by specifying a switech multiple times, only the last
occurence has an effect.

All of the commands and utilities described in this manual accept
the /HELP switch (either type /HELP or press the HELP key) to
provide general information. Note that /HELP overrides all other
switches; the utility displays specific help and then exits.

Carriage return is the line terminator for all commands.

Rather than typing a command line to initiate and direct a utility,
you can use a user command file. A user command file is a text file
containing a series of commands interpretable by the various
utilities.

A user command file is a sequential file containing a 1list of
utility specific commands. Rather than typing commonly used command
sequences, you can type the sequence cnce and store it in a file.
The user command file is specified in place of the command line(s)
normally submitted to the utility.

To inititate user command files, replace the command 1line for a
utility with a file specifier, preceded by an at sign (€). The
utility requesting input then accesses the specified file and starts
to read and respond to the commands contained within it. For
example, to initiate a file of FLOPPY commands, type the following
in response to the FLOPPY prompt:

FLOPPY>@FLOPPY.CMD

The FLOPPY utility accesses the file and then executes the commands
contazined within the file FLOPPY.CMD. The default file type for
user command files is .CMD. Thus the above command line coculd also
be typed as follows: :

FLOPPY>EFLOPPY

You can nest user command files by simply specifying @file within
the user command file. Also, the last line of a user command file
can invoke znother command file and recursive use is permitted.

To comment 2 user command file, start the comment line with an
exclamation mark (!). The exclamation mark can appear anywhere on a
line in a user command file, but remember that the system 1ignores
a2ll cnaracters after the exclamation mark. -
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3. Question Mark: ?

The question mark command lists all the commands implemented in the
Shell. Additionally, the command provides some information on what
each command does and how it is called.

n
|
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4. Append

Append copies one or more files to the end of an existing file. The
command accepts a list of input files, separated by commas, and puts
each file on the end of the first. For example, the command line:

APPEND filet,file2

puts file2 on to the end of file1. The append operation is
successive. For example, the command line:

APPEND file1,file2,file3

first puts file2 on to the end of filei and then puts file3 on to
the end of filet.
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5. Bye

Bye logs you off the PERQ. Type:

BYE

and it types your name, the date, and time of logoff. Login then
loads and you or some other authorized user can log back on.

The command
BYE OFF

logs you off and turns off your machine. OFF may be disabled on
your PERQ; if so, call Three Rivers Computer Corporation for details
on reenabling it. OFF requires some special microcode which should
be available on your machine. If not, Bye will log off and request
that you power down the machine by hand. In this case, “C will
cause Login to run.

The command
BYE WAIT

logs you off the machine and sends the hard disk heads to the center
of the disk (the highest disk address). Bye then prints a message
and waits for power down or ~“C. When shipping a PERQ, always type
BYE WAIT to position the disk heads at the center of the disk.

The command
BYE HELP

describes the options available for Bye. You can specify all of the
options (OFF, WAIT, and HELP) as switches.

It is very important to log off using BYE before powering down the
machine. If you do not, certain temporary disk files will not be
deleted and they will stay around using disk space until you run the
Scavenger (see below).
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6. Chatter

Chatter allows a PERQ to act as a terminal, using an RS232 line for
communication. It is invoked by typing:

CHATTER

While in Chatter, some special functions can be invoked by typing
"R, the function's code letter, and CR. These include

S to save everything that comes from the
remote computer in a file.

T to transmit a file across RS3232, as if it were being
typed at the keyboard.

C to close a file after doing a Save.

B to change the RS232 baud rate. The default when
Chatter comes up is 4800 baud. :

Q to quit Chatter and return to the Shell. This
doesn't log off or disconnect the remote host.

This menu will appear at the veéry top of your screen.to prompt you
after youtve typed "R.

While in Chatter, if you find that the characters you type are not
being echoed properly, one of two things may be wrong: the baud rate
may be inappropriate or your RS232 cable might not be connected
properly.

Chatter cannot be used as a half duplek terminal since it does not
echo characters locally.
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7. PERQ Pascal Compiler

The PERQ Pascal compiler translates your Pascal source program into
a .Seg file that can be linked and run. There are several ways to
invoke the compiler and several options that you can wuse with it.
The command line takes the form:

.COMPILE [inputfile] [~] [outputfile]l [/switch(es)]
Examples of legiﬁimate compiler calls include:
COMPILE Program.pas

COM ProgramX
(Note that the .pas extension is implicit;
if PrecgramX does not exist, the compiler
looks for ProgramX.PAS.)

COMP Program2~Programt
(creates the output file Programi.SEG)

CCOM

(compiles the default file)

COM /symbol=32
(compiles the default file with 32 symbol

table blocks)

If you want to compile a program immediately after editing it, you
need not specify 1ts name since the Shell remembers the 1last file
edited, compiled, linked, or run. :

Certain switcnes may be included in the source program text. See
the PERQ Pascal Extensions Manual for more detailed information on
switches and other compiler features.
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8. Copy

Copy creates a new ‘file identical to the épecified source. Its
command syntax is:

COPY SourceFile[~]DestinationFile

Copying works across devices and partitions (see the PERQ Introduc-
tory User Manual for details on devices and partitions). You can
also specify the non-file-structured devices CONSOLE: and RS:. If
you copy a file to the RS232 interface, by default the interface 1is
driven at 9600 baud. To change +the baud rate, run the SetBaud
program (see below). ’

The source file for Copy may contain wild cards (for a description
of the wild cards, see the PERQ Introductory User Manual). If the
source contains wild cards, the destination must contain the same
wild cards in the same order. In this case, Copy matches all files
in the directory with the source pattern. For each match, the part
of the source file name that matches each wild card replaces the
corresponding wild card in the destination. As an example, for the
command :

COPY foo¥*.abce# anotherdir>*baz;rmn#z

the input file "FOOZAP.ABCD" would be copied into a new file named
*"anotherdir>ZAPbaz.rmnDz",

If wild cards are used, Copy asks for verification of each file
copied. This can be disabled with the switch "/NOASK" or enabled
with "/ASK". The 1latter is the default. Copy also reguests
confirmation before overwriting an existing file. You can override
this action with the /NOCONFIRM switch. (Note that the /NOCONFIRM
switch implies the /NOASK switch.)

Wild cards are not allowed in the directory part of the source file.
However, Copy uses the search list to try to find the source. Note
that this is different from Rename and Delete which always 1look in
only one directory.

When  the source file name contains no wild cards, the destination
file name may contain, at most, one occurance of the wild card "#*",
In this case, the non-directory part of the source replaces the "*"
in the destination. For example,

COPY sys:Boot>newOS>myprog.Pas dir3>new.®
would copy the file "sys:Boot>newOS>myprog.Pas" into a new file

named "dir3>new.myProg.Pas". This is most useful when you want to
copy a file from one directory to another with the same name. For

example,

COPY dir1>prog.Pas ¥

- 10 -
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copies prog.pas from the directory "dir1" into the current directo-
ry.

If there are no wild cards in the source, an attempt to include 1in
the destination name other wild card characters, besides the single
"¥" discussed above, may lead to problems later. These extra wild
cards will be treated as simple literal characters. Because a file
name with wild cards in it is hard to specify, the Copy program
requires confirmation before creating a file with wild cards in the
name. »

Copy is a useful command if you'd like to edit your own copy co¢f a
file without <changing the original one. (The Editor provides ycu
with the ability to do this too, but copying can give you an
additional safeguard against unintentional changes to the source.)

The names of SourceFile and DestinationFile may be identical;
however if they are identical a new file will not be created. If
you want two files you should use nonidentical names.

If the file you are copying to already exists, Copy requests
confirmation before overwriting it. This can be disabled by using
the switch "/NOCONFIRM" or enabled wusing the switch "/CONFIRM".
NOCONFIRM alsc sets NOASK. If an error is discovered and wild cards
were used, Copy asks the user whether to continue processing the
rest of the files that match the input. This confirmation is
required no matter what switches were specified.

A final switch is "/HELP" which describes the function of Cepy and
the variocus switches.
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9. The Preliminary Debugger

The current operating system includes a simple debugger. When the
user types “~SHIFT-D or an uncaught exception is discovered, a dump
of the user stack is shown. This has the form:

Control-shift-D dump

Debug at 108 in routine 7 in IO PRIVA.

Called from 214 in routine RANDOMWI (8) in WIPEWIN.
Called from 395 in routine WIPEWIN (0) in WIPEWIN.
Called from 149 in routine 0 in LOADER. -

Called from 222 in routine 1 in SYSTEM.

Called from 520 in routine 0 in SYSTEM.

First, the reason for taking the dump is shown. Next is a trace of
all the procedures on the stack. Each line shows the location in
the code, the routine that location is 1in, and the module which
contains that routine. The location is the QCode offset from the
beginning of the procedure. You can use QDis to try to associate
this with the corresponding place in the source. When the debugger
can find the procedure name, it is printed followed by the procedure
number. At other times, only the routine number will be printed.
You can count the procedure (and exception and function) headers in
the module source file to determine which procedure it is.

When counting procedures, start with one for programs and zero for
modules. The main body of & program 1is 1its procedure zero.
Exported and forward procedures are counted only once, where the
name first appears. Internal (nested) procedures are counted
exactly like other procedures.

A note about procedure names: These names are always truncated to
eight characters and converted to all uppercase. To get the names,
the debugger examines the Seg file for the module. If the Seg file
found is not the one that was loaded, the procedure names will be
wrong. The procedure numbers will always be correct, however. For
the procedure names of system modules, the system run file is
checked to find the Seg file name. This Seg file is used to get the
procedure names. If the system run file or the system Seg files are
not accessible, the debugger will not be able to print the procedure
names for system routines.

After the dump is printed, you will be asked if you want to debug.
(If a dump 1is printed due to a "SHIFT-C, no debugging will be
allowed). If you answer no, the program will be continued if it was
called from "~SHIFT-D, otherwise it will be aborted and control will
go back to the Shell. If you decide to debug, the debugger will
print something like:

Scrounge, VO0.10

Now at routine KEYINTR (7) in IO PRIVA
There are 5 local words, 0 argument words, and 0 result words
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Debug>

Now vou can use the debugger’s commands to investigate your program.
Notice that the debugger goes to more effort to find the procedure
names than the original dump, so that if a procedure name was not
printed at first, going into the debugger may get it displayed.

The debugger does not know the types or sizes of variables, but it
does know the number of words allocated for locals, arguments and
results. Note that the compiler may generate temporary variables
which are included in the local count.

When a debugger command is invoked which takes an offset, you can
type a number which is the offset of the word to print. Zero is the
first word. If you type -1, all the words in the current context
will be printed. For example, to an "a" command, all the arguments
will be printed for -1. If you type -2, the debugger will request
the first and the last offsets to print. In this manner, a range of
values can be printed. No checking is done to make sure that the
offsets typed are in range; if a number is out of range, some random
data will be printed. Data is printed in the form:

[ 71 ( 50537) = 6

where 7 1is the offset in the current procedure, 5053 is the offset
from the bottom of the entire stack and 6 1is the value in that
iocation.

A note on ccunting variables: Imagine that your procedure was
defined with the following variables:

var a,b,c: Integer;

d: Char;

When a list of variables are defined in the same statement, they are
allocated 1in reverse order so the first word is the variable "ec",.
The second word 1is "b", the third "a" and the fourth is "d". This
is true for local and glocbal variables and for records. Note that
if you had declared the variables as:

var a: Integer;

b: Integer;
c: Integer;
d: Char;

then "a" would be the finst word, "b" is the.second one, etc. This
does not hold for procedure parameters, however, where the variables
are always stored in exactly the order cdeclared.

The debugger's commands are:
? Print a list of all the commands.

x Set the radix. All integers are normally printed 1in signed
decimal. With this command, you can specify any radix {from 2
to 36. If the radix is negative then all output will be
unsigned. If it is positive then output will be signed. Note
that this radix is only for output; =all1 input is still in
signed decimal.
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Up 1level. Move up one level in the stack towards the top of
the stack. To investigate the variables of a procedure, move
up or down the stack until that procedure is reacned and then
it can be investigated.

Down level. Move down one level towards the bottom of the
stack. When entering the debugger, the current procedure is
set at the top so this command has to be used first.

- Dereference. Dereference any pointer in memory. This takes a

segment number and an offset. For a variable parameter or
pointer variable, the offset is first and then the segment
number . - -

‘Top of Stack. Move to the top of the stack.

Bottom of Stack. Move to the bottom of the stack.

Current. Shows number of words for arguments, returns and
locals for the current procedure.

Display Stack. This command reprints the original dump. Scme
additional procedure names may be printed. In addition, the
procedure where you are debugging is marked with "(¥¥>mn,

Local. Examine the leocal data. The debugger reprints the
number of 1local words. You can type the offset of the word
you want to see.

Argument. Examine the arguments to a procedure or function.

Exception. Examine the arguments (paramefters) to an excep-
tion.

Returns. Examine the return values from a procedure.

Glotals. Examine the globals for the module or program that
the procedure is in. When the g command is given, the module
or program name is printed. If it is a program, the debugger
asks if you want to skip input and output. These are the two
file wvariables that are defined for every program and take up
space at the top. If you answer yes to this question, you do
not have to worry about the space for them when counting
variables. Unfortunately, there is no way to examine data in
modules that do not have procedures on the stack.

Mode. The debugger cannot know the type of data, but if you
know, you can tell the debugger. The mode command lets you
specify the output mode for data. When you type the Mode
command, it prints the current mode and asks for a new one.
If you type "?" at this point, a list of the options is
printed. They are: i=zinteger, sgstring, c=char, B=Boolean,
bzbyte. Notice the case sensitivity of the arguments. When
the mode is string, the debugger cannot print a range or all
data since it <cannot know how much memory was allocated to
hold the first string. In this case, if the -1 _argument 1Iis
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given, the offset 1is assumed to be =zero. When printing
strings, the length is printed first. When printing bytes,
the radix specified still holds (although they will aiways be
unsigned). For bytes and characters, offsets are still in
terms of words; the debugger prints both bytes in the word

specified.

s Stack. This command permits display of words anywhere on the
program stack. Detailed knowledge of the compiler's memory
allocation is necessary to wutilize this c¢ommand so 1ii 1is

generally not useful.

g Quit. Exits the debugger and "aborts the program that was
running. This returns control back to the Sheil. It requires
confirmation. '

p Proceed. Exits the debugger and resumes the preogram executing.
Note that this command allows you to resume from uncaught
exceptions but this 1is not recommended. In this case,
confirmation is required. If the debugger was entered through
“SHIFT-D, then no confirmation is required.

If an exception is raised inside the debugger, the debugger zaborts
immediately and exits ©o the Shell. In the debugger, ~C and
“SHIFT-C both cause immediate exit to the 3Shell also. “SHIFT-D is
disabled while inside the debugger. Alsc, the HELP key does not
work while in the debugger; use the debugger question mark (?)

command .
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10. Delete
The command:
DELETE FileSpecification{,filez;...filen][/switch]-

irrevocably destroys the specified file(s). It deletes the file's
name from the directory and places the blocks it occupied on the
free list, thus making those blocks available for wuse by other
files.

Wildcards may be wused in the file specification, but not in a
directory part. See the section entitled "Specifying a file name"
in the PERQ Introductory User Manual for details on PERQ wildcard
conventions, '

The valid switches for Delete are:

/CONFIRM
asks for verification before deleting
a file. 1It's the default when you use
a wildcard unless you use a PoplUp
menu (see below).
/NOCONF IRM
is the default when ycu specify
only a filename without a wildcard.
/HELP

provides some online documentation.

Delete also allows you to select the files you want to delete by
using a PopUp menu (see the section on "PopUp Menus" in the PERQ
Introductory Users Manual). To get a PopUp menu, type Delete
followed by a carriage return (no arguments). Delete will prompt
with

Filg to delete or press for Menu:

at this point you can simply press the pen or puck for a menu. You
can also type a file name followed by switches. For example, you
might type

:boot>myDir>* . TMP/confirm

and then press down on the pen or puck. You should not tybe a
carriage return before pressing.

The menu displayed when you press contains the files that match the
file pattern. If no pattern is typed, all the files in the current
directory are 1listed. Simply select . in the menu the files that
should be deleted. Unlike the menu for the Shell, the Delete menu
allows you to select multiple files. All selected files are marked
by reverse-video. These are the files that will be deleted. You
can de-select a selected file by simply pressing on it again. Since
the number of files that can be displayed is\limited, scrolling is
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provided when the the number of files matching the file specifica-
tion is large. 1Use of the scrolling feature 1s described 1in the
PERQ Introductory Users Manual.

Once you have selected all the files you wish to delete, move the
cursor to the lower right corner of the menu to the spot with the
my" in it. The cursor should change to a large exclamation point.
When you press here, all the deletes will take place. If, however,
you press outside of the menu before pressing here, no deletes will
take place and the program aborts.

When using a PopUp menu for deletion, the default is NOVERIFY. Thus
all selected files are deleted when you press the exclamation point.
For added safety, you can still specify the /VERIFY switch (as shown
above) to cause the system to ask for confirmation on each of the
selected files befcre deleting it.
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1i. Details

The Details command provides some information about the current
state of your PERQ. Typing DETAILS /HELP will get you online
documentation. -The Details command line is of the form:

DETAILS [/switch]

Valid switches are:

/USERNAME Name of current user

/USERID ID of current user

/MEMORYSIZE The size of memory

/PARITYERRORS Parity error information

/PROFILENAME Name of profile file for the
current user

/PARTITION Names of all devices and partitions
knowri {includes the number of free
blocks in each partition)

/LOADEDPROFILE Profile informaticn that
is cached in memory

/SEARCH Prints the current search list.

/SHELLNAME Name of current Shell runfile

/SHELLINFO Shell specific information

/DISKSIZE Size of hard disk

/TIME Gives current date and time

/PATH Gives current path, défault
partition name and default
device name

/LASTFILE Default file for Edit and Compile

/BOOTCHAR Character used for booting

/BOOTS Valid boot characters :

/ SHAP Whether swapping is enabled or not
and to where

/IOERRORS A count of how many times each of
the I0 errors occurred since the
last boot

/ALL Displays all of the above informa-

tion
/HELP For online documentation
These may be abbreviated to as many characters as are unique. If

you don't specify a switch, a selection of the available information

is typed.

"Details

If you specify ¥,

/Partition" is

all information is typed.

useful since it tells how much free

space there is in all the partitions.

See the PERQ Introductory User Manual and the PERQ File System

Utilities
Path,

Manual for details
Boots.

on Partitions, Search lists, Shell,
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12. Directory

The Directory command provides an alphabetical list of files in a
directory. You can display the directory listing at your terminal
or you can specify that the Directory command write the listing to a
file. The form for the command line is:

DIRECTORY [dirSpec>][fileSpecl{/switch}[~]lcutputfiie]

If it is iﬁvoked without a switch, all files in the current
directory will be listed. To write the output of a Directory
listing to a file, specify an output filename.

If there are wild cards, the dirSpec part is matched against all
directories and the fileSpec part is matched against all files 1in
the directories that matched dirSpec. Wild cards are described in
the section "Specifying a file name" in the PERQ Introductory User
Manual. Wild cards are not allowed in partition or device names.

Examples of usage include:

DIR
lists every file in the current directory

DIR *¥>%
shows all files in all directories starting with the
current directcry and including all subdirectories.

DIR/HELP
gives online documentation

DIRECTORY :BOOT>x#*>¥* ,run~run.list

looks in the Boot partition for all the run files in
directories whose names start with "x" and writes all
of these names into the file "run.list".

DIRECTORY Program#¥

tells you what files beginning with

"Program" are in the current directory, e.g.,
Program.pas, Program.seg, Program.run.

DIRECT *zing#
lists all files with "zing" in their names.

DIR Program¥/SIZE
lists files beginning with "Program" and
tells how much disk space each occupies.

The following are the switches available for use with this program:

/HELP
types orline documentation.

/FAST
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prints a short directory. This is
the default.

/SIZE
tells you how many blocks and bits
are in each file.

/ALL :
provides the following information about
each file:

Number of Blocks
Number of Bits
Kind of file
Creation date
Last Update date
Last Access date

/LISTDIRECTORIES
When doing a multi-directory
listing, only the directories that
have valid matches for the fileSpec
are printed. This switch tells
Direct to print all directories that
match the dirSpec even if they do not
contain any matches for fileSpec.

/ONECOLUMN .
tells Direct to print all files in one
column. This is the default when the
output goes to a file.

/MULTICOLUMN
tells Direct to print files in four
columns. This is the default when doing
a FAST directory to the screen. This
switch does nothing if SIZE or ALL is
specified.

/DELIMITER
when used in conjunction with an output file
specification, writes filenames as

name | name

into a file. This is useful
for creating command files.

/PARTITICNS
' gives 1nformat10n about all partltlons
after the files are listed.

/S0RT=option
specifies the method in which the directory
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is sorted and displayed. This switch accepts
the following options:

NOSORT - do not sort the directory. In this
case, all the files are listed in essentially
random order. This switch is useful when
swapping is turned off and Direct does not
have enough memory to sort the file (for
example, when running from the floppy).

NAME - sort by the name of the file. This is
the default. o

SIZE - sort by file size. This operation
lists files in decreasing order, with the
largest file first.

CREATEDATE - sort by creation>date. The most
recent file is listed first.

ACCESSDATE - sort by last access. For this _
function, access is defined as the last read
operation performed on the file.

UPDATEDATE ~ sort by last update. For this
switch, update is defined as the last write
operation performed on the file.
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13. DirTree

DirTree gives a graphic representation of the filesystem's tree
structure. It erases the screen and then displays a tree of all the
directories starting from the root directory on the left. Any
directory can be specified as the roct of the tree. The default
starting place 1is the default device. In this case, DirTree
displays all the partitions, and then all the directories 1in each
partition, and then all the subdirectories, etc. Lines are drawn
from each directory to its parent. If a directory 1is supplied,
DirTree simply starts the. search from that directory.

If the specified, or default, root directory contains the current
directory, DirTree highlights the current directory with reverse
video. You can then change the path by moving the cursor to the
desired directory and pressing the pen or puck. This is equivalent
to issuing a Path command; DirTree permits you to change your
current directory.

Tvping any character or pressing in an area that does not contain a
directory exits DirTree. :

If the directory is too deep to fit on the screen, DirTree puts an
asterisk {(*) on the right of the parent. You can reinvoke DirTree
with this directory as the root to see more of the tree structure.

DirTree accepts three switches: /WAIT, the default, enables pressing
to select a rnew path; /HNOWAIT disables pressing to select a new path
(DirTree simply displsys the tree structure); and /HELP for online
documentation.
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14. Dismount

The Dismount command detaches devices from the filesystem. The
argument to Dismount is HARDDISK (H) or FLOPPY (F). HNote that these
names are used no matter what name the device was given when it was

partitioned.

Once . 2 device has been dismounted, it can no longer be accessed
until it has besn mounted again. It is very important to Dismount
filesystem floppies before removing them from the drive. :

See the section on "Mount" for more information.
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15. Editor

The Editor 1is wused to create or alter any text file on the PERQ.
You will probably use it very frequently, so it's a good idea to
become familiar with it as soon as you can. It has its own online
documentation (run Edit and press the HELP key) and manual (The
Editor User's Guide), so this description is brief. Three common
uses of the editor are discussed here. The command 1line for Edit

is:
EDITOR FileSpecification

or -.
EDITOR/replay

If the switch is left out Edit will assume that you want to edit the
default file name remembered by the Shell. The /REPLAY switch is
useful when disaster occurs during an edit session; you specify the
switch, redo the edit session, and stop just before the disaster.
Refer to the Editor User's Guide for details.

The Editor does extension completion on the file name specified. If
the file to edit is FO00.PAS, it is only necessary to type FCO. The
extensions that the Editor knows about, in order tried, are: Pas,
Micro, Cmd, and Dfs.

The Editor signals the end of a file with a sclid, 1left pointing
triangle.

Three common uses of the Editor are:

1. To create a new file: Invoke the editor with the name
of your new file. The screen is cleared to give you
a blank page to write cn. Type I to insert the text
that you want to type in. When you're finished,

i. Press the INS key (upper 1lefthand corner of
keyboard). This is important; it's the only way
that what you typed in will be saved.

ii. Type Q. The screen is cleared again and you are
prompted with a list of alternatives. See the
Editor documentation for details on these.

2. To make changes to an existing file: 1Invoke the
editor with the name of an existing file. Work with
the Editor User's Guide at your side wuntil you're
comfortable with the functions available.

If you find that you've made changes to a file that
isn't yours or that you've done irreparable damage to
one that 1is, don't panic - if, after typing Q you
type E, all of the changes you've made will be
ignored.
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If you'd like to save your changes but don't want to
alter the source file, you can type W after Q to make
a new file.

3. To read a file at your leisure: you can EDIT it,
reading and scrolling at your own pace. To safeguard
against your having made any accidental changes to
the file, type E after Q.
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16. ExpandTabs

ExpandTabs simulates tabs in every 8th column by replacing tabs in
the input file with the correct number of spaces. ExpandTabs is
used when the input file was written for another system and put onto
a PERQ, which does not support tabs. Its command line takes the
form:

‘EXPANDTABS SourceFile DestinationFile

Note that the ExpandTabs command does not accept the Help switch.
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17. FindString

The FindString command searches through a number of files for a
particular string. There are two modes: /CONTEXT; and /NOCONTEXT.
In /CONTEXT mode, FindString prints leading and trailing characters
for each occurrence of the specified string. In /NOCONTEXT mode,
FindString prints only the first occurrence of the specified ~“string
and does not print leading or trailing characters. The default mode
is to print leading and +trailing characters for each occurrence
(/CONTEXT). :

The first argument to FindString is the string to search for. If
you want to include a space, comma (,), or slash (/) in the search
string, you must precede it with a single quote ('). The next
argument is the file pattern to match files against. The remaining
arguments are optional. You can direct FindString to write the
occurrence(s) to a file by specifying an output file. You can also
specify a switch to show context, ignore upper and lower case, or
request help. Thus, an example command line is: :

FindString screen, :boot>os>%*.,pas~screen.users/nocontext

The above command directs FindString to search all files with a .PAS
extension in the O0S directory of the BOOT partition for an
occurrence of the string screen. FindString writes the output to
the file '"screen.users'. By default, case is not significant (in
the example azbove, 3creen matches screen). You can force FindString
to match upper case characters by specifying the /CASESENSITIVE
switch. FindString also accepts the /HELP switch.
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18. Floppy

The FLOPPY utility formats, tests, reads, and writes RT-11 format
and filesystem flecppy disks. FLOPPY can also format filesystem
floppies. You can use FLOPPY to transfer files between the hard
disk and the floppy disk. The command line is:

FLOPPY [command][/switch(es)]

To execute a single FLOPPY command and return control to the Shell,
enter a command on the command line.

To execute multiple FLOPPY functions, type FLOPPY and press  return.
In this case, the utility prompts with FLOPPY>. You can then enter
commands or use the pop-up menu.

Some FLOPPY commands require confirmation. This confirmation comes
from the keyboard even if a user command file is in use. If you use
the FAST command (see below), no confirmation is required. The Zero
and Format commands, however, require an explicit /NOCONFIRM switch
to override the confirmation request.

While FLOPPY is processing a command, a "hand" cursor moves down the
‘right margin of the screen. When it has reached the bottom, your
operation is complete. (With small files, the cursor does not reach
the bottom of the screen.)

The wild card handling in FLOPPY is more restrictive than the
operating system's. FLOPPY only accepts wildcards for +the DELETE
and DIRECTORY commands (see the respective command descriptions).
In addition, the only wild card available is the asterisk (¥) and it
can only be used by itself in either the filename or extension part
of a file specification (or both).

Current FLOPPY commands and their switches are:

COMPRESS: Coalesce free space on the floppy. This
moves files so that all the unused blocks
are at the end of the floppy. COMPRESS
does not accept input or output arguments,
but has a switch which turns verification
on or off. The default is verify; if this
is on, COMPRESS checks every ¢transfer to
assure there are no errors. To COMPRESS in
verify mode, you need not specify the
switch, since /VERIFY is the defauit. The
/NOVERIFY switch overrides the default.

- NOTE: This command takes a 1long time and
cannot be interrupted once it starts.

DELETE: This command deletes a file or multiple
files on the floppy. To delete multiple
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files, you must separate the filenames with
a comma (,). By default, the DELETE com-
mand requests confirmation before deleting
a file.  You can override this by specify-
ing the /NOCONFIRM switch. Wildcards are
allowed.

DIRECTORY: This command lists the files contained on a
floppy and optionally writes the directory
listing to a file. If you specify the
DIRECTORY command with no arguments, it
lists all the files contained on the flop-
PY. If you specify an input argument,
DIRECTORY lists those files that match the
specified filename. If you specify an
output argument, DIRECTORY writes the list-
ing to a disk file with that name, but does
not display the filenames on the screen.
By default, the DIRECTCRY command prints
{or writes) a full 1listing. To override
this and print only the file names, specify
the /SHORT switch.

DUPLICATE: This command copies the contents of one
floppy onto another. The ccmmand creates a
set of scratch files on the hard disk,
copies the scratch files back to the new
floppy, and then deletes the scratch files
from the hard disk. To retain the scratch
files on the hard disk, specify the /NCDE-
LETE switch. By default, the Duplicate
command creates a double-sided floppy. To
override this and create 2a single-sided
floppy, you must specify the /SINGLESIDED
switech. Remember that the blank floppy to
be duplicated must have been formatted
prior to invoking Duplicate.

FLOPPYGET:  This command copies the contents of a floppy
disk to the hard disk. You can optionally
specify a hard disk file name. The Floppy-
get command accepts the /SINGLESIDED switch
to permit you to specify a single-sided
floppy.

FLOPPYPUT: This command copies the disk files created
by Floppyget onto a floppy disk. By de-
fault, Floppyput deletes the disk files
after copying them to the floppy. You can
specify the /NODELETE switch to override
this action. For single~sided floppies, .
you must use the /SINGLESIDED switch.

FAST: When issued as a command, FAST turns off
requests for confirmation for all subse-
quent commands except Format and Zero. Use
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the FAST command only in conjunction with
command files.

FORMAT: This command formats a floppy disk and
destroys 1its current contents. The FORMAT
command accepts the following switches:

/DblDensity=Yes or No (default is no)
/Noconfirm (override request)
/Singlesided=Yes or No (default is no)
/Test=Yes or No (default is no)

GET: This: command copies one or more floppy
files to the hard disk. In its simplest
form, you specify only an input filename to
copy from the floppy to the hard disk. GET
then copies the floppy file to the hard
disk wusing the same filename. If the
filename already exists on the hard disk,
GET requests confirmation before overwrit-
ing 1it. Other forms of the command permit
you to name the hard disk file. For

example:
GET floppyfile~harddiskfile

To specify multiple files, use the follow=-
ing construct:

GET f1,f2,...fn"h1,h2,...hn

Like the COMPRESS command, GET takes the
/VERIFY and /NOVERIFY switches. The de-
fault is /VERIFY.

The GET command requires confirmation be-
fore overwriting a file on the hard disk.
You can specify the /NOCONFIRM switch to
override this action.

HELP: When issued as a command, HELP provides
general information for the FLOPPY utility.
You can get specific help by using the
/HELP switch. Note that HELP and /HELP
override any other commands or switches;
FLOPPY displays the requested help and then
reprompts.

PUT: This command parallels the GET command, but
transfers a file or files from the hard
disk to the floppy disk. PUT also requires
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confirmation before overwriting an existing
file on the floppy (override this with
/NOCONFIRM) and, 1like GET, accepts the.
/VERIFY and /NOVERIFY switches.

QUIT: Exits the FLOPPY utility.

RENAME: Changes the name of a floppy file. If the
new filename already exists, RENAME asks
for confirmation before overwriting it.
You can override this with the /NOCONFIRM

switch.

DENSITY: This command tellis the user whether the
fleppy is single or double density.

TYPE: This command types a floppy file on the
screen. The "hand" cursor tells how much

of file has been typed. When the Type
command finds a formfeed character ("L) in
the file, it waits after displaying a
screenful of text. This enables the user
to read the page before the screen 1is
erased and the next page displayed. To
continue reading, type Q. You can disable
this wait feature by specifying the /NOWAIT
switch. The Type command displays & solid,
left pointing triangle when it reaches the
end of the file.

COMPAKE: This command takes a disk file and a
floppy file (in that order) and ensures
that all bytes are 1identical. You can
specify multiple disk files (input argu-
ments) and multiple floppy files (output
arguments) for the <comparison. If you
specify multiple arguments, you must sepa-
rate 1like arguments by a comma (,) and
delimit input form output arguments with an
equal sign (=). COMPARE prints a message
for every block that contains a difference.

ZERO: This command creates a new directory on the
floppy. By default, the directory matches
the number of sides on the floppy. You can
override this by specifying the /SINGLE-
SIDED switch. The Zero command always
requests confirmation before creating the
directory. You can override this only by
specifying the /NOCONFIRM switch. In the
process of creating the new directory, the
ZERO command destroys the contents of the
current floppy. Use the ZERQ command after
formatting a floppy (see the FLOPPY FORMAT
command description in this section) or

.;
whenever you wish to destroy the current
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content of a floppy.
Note that when you issue the ZERO command,

you irrevocably destroy the current con-
tents.
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19. FTP

The FTP utility copies files across the RS232 link to another PERQ
or any other computer that supports the FTP protocol. You can also
use FTP to transfer files across an ETHERNET connection. The

command line is:

FTP [command]l[/switch(es)]

To use the RS232 line, the two machines must be connected by an
RS232 cable, which goes into their RS232 ports (located between the
cabies for the display and keyboard in the lower lefthand corner of
the back of the PERQ).

To use an ETHERNET connection, you-must first assign the Ethernet
addresses in the file SYS:BOOT>ETHERNET.NAMES. The format of this
file 1is the node name followed by a unique six byte address. The
first three bytes are the Ethernet address blocks for Three Rivers
Computer Corporation (02 1C 7C in hexidecimal) and the second three
bytes identify the individual nodes. You can include up to ten
nodes in the ETHERNET.MAMES file. The basic, and recommended format
follows:

PERQ1 540 31744 1
PERQ2 540 31744 2

PERQ10 540 31744 10

You can then issue the FTP Address command and specify the local and
remote names. If the specified names exist in ETHERNET.NAMES, the
connection completes.

Once the connection or addresses are established, each machine must
run the FTP program. Its prompt is FTP>. You can enter commands
directly to FTP or use the pop-up menu.

The transfer may be performed with either machine taking the -active
role; the alternate scenarios are described below: :

1. PERQ #1 takes the active role and PERQ #2 is passive.
They'1ll follow this script:

PERQ #2: Runs FTP and starts polling
PERQ #1: Runs FTP and then issues the next command
PERQ #1: PUT SourceFile[~][DestinationFile]
Both PERQs: #U#t## ... 1#!T
(this appears on the screen as
the file is being transferred
and a "hand cursor" moves from tcp
to bottom tc show percentage
complete. When the hand cursor reaches

the bcttom, the transfer
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is complete.)
2. PERQ #2 has the active role:

PERQ #1: Runs FTP and starts polling
PERQ #2: Runs FTP and then issues the next command
PERQ #2: GET DestinationFile[~][SourceFile]
Both PERQs: #U#VEVEY !
. (same as above)

The passive PERQ polls while the active machine prccesses the
transfer.

The valid commands for FTP are:

GET SocurceFile[~][DestinationFile]

PUT SourceFile[~][DestinationFile]

MODE mode (can be PERQ, VAX-11, or PDP-11;
default is PERQ)

BAUD baud rate (initially set to 9600)

DEVICE line (either RS232 or ETHERNET)

ADDRESS localname[~lremotename

You can specify HELP whenever FTP requestsvinput.

You can call FTP with one command 1line. For example, you <can
specify:

FTP GET DestinationFile

Control 1is returned to the command interpreter Shell after that one
command is executed. Additionally, you can specify the MODE, BAUD,
and DEVICE commands as switches to the GET or PUT commands. For
example:

FTP GET file/Mode=PDP-11/BAUD=1200/DEVICE=RS232

The FTP command -also accepts a switch that permits you to specify
whether or not the file to transfer is a text file; specify /TEXT
for text files and /BINARY for other files.

Sometimes the BitPad and pen can cause problems with file transfers.
If you encounter any problems, unplug the pen or move it away from
the BitPad.

If an FTP transfer fails, the current transfer aborts and FTP waits
for another command (or exits if invoked with a command line).
However, if FTP was invoked from a commend file and the transfer
fails, 1t restarts the transfer and repeatedly tries again until it
succeeds.
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20. Help

The Help command is used to display helpful information about other
commands and the PERQ operating system. When 1issued without an
argument, a message describing the PERQ and the use of PopUp menus
is displayed. When an argument is included, information about the
program specified by the argument will be displayed. The HELP key
or the Help command without an argument gets you to the help
utility, if available. The help utility erases the screen and then
prints a 1list of all commands for which help exists. Type one of
these names (or use the pop-up menu to specify one). The specific
help is then printed for that command.
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21. Linker

The Linker takes compiler-generated .Seg files. as 1its 1input and
produces a runfile with a .Run extension. The runfile is created by
linking together all of the separately compiled modules that make up
a program. The command line takes the form:

LINK Source{,Source}l[~runfilel{/switch}
Examples of valid command lines include

LINK Program
where Program.Seg js the output of a compilation

LINK Programil, Program?2
where Programl.seg and Program2.seg are compiler
output files. The cutput will be Program?i.Run.

LINK Programil, Program2~ProgramO/VERBOSE
where Program1.Seg and Program?2.Seg are com-
piled .Seg files and ProgramO.run 1s to be the
runfile. The VERBOSE switch specifies that the
name of each import module is to be listed.

Any number of source files can be listed separated by commas. The
sWwitches currently available are:

/MAPzname -creates a map file. If you don't specify a
name after the equal sign, the MAP file
will have the same name as the runfile with
a .Map extension. A map file contains a
listing showing placement and size of the
code and data segments of the program as
well as other linkage details. Thus, map
files are wuseful 1in debugging user pro-
grams,

/USER -this is the default. It specifies that the
program being 1linked 1is a user program.
The opposite is /SYSTEM.

/VERBOSE ~-lists the imports of each module as the
module is being processed.

/SYSTEM -specifies that this is a system program.

/VERSION=nn -links the program with the version of the
system specified by "nn". If the run file
name ends in a number (e.g., "LOGIN.42"),
then the Linker uses the number as the
version number. This can be overridden by
using /VERSION=nn switch.

A word about versions. Every system has a version number. When you
create a new system, you alsc should use a new system version
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number. You then have to relink all the runfiles. This insures
that the programs execute correctly with the new system. In order
to prevent confusion, we have put the system versicn number into the
name of certain critical ‘system runfiles: Link, Shell, Login, and
System (e.g. Login.5.run). When you link a file, it looks up the
system run file based on the version in use. If no version is
specified, it uses the current system version (which is displayed at

the top of the screen when in the Shell). If a version is
specified, a system run file with that number 1is wused to resolve
references to system routines. If the /SYSTEM switch is used,

however, no run file is looked for since a new system run file is
created. The syntax for creating a system run file is: :

LINK SYSTEM~SYSTEM.NewNumber/SYSTEM/VERSION=NewNumber
where the /VERSION switch is optional.

To create runfiles for a new system, you link using the VERSION
switeh after making the system runfile. It's done like this:

LINK FileSpecification/VERSION=NewNumber
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22. Login

Login initiates a user's session at a PERQ. It is called automatic-
ally when the PERQ is booted or when a user logs off using the BYE
command . £ can also be called explicitly by a user.

At boot time, Login asks for the date, time, your name, and
password. When you invoke Login, 1t asks for your name and
password. Login prompts you with the format it wants these in.

It can be called explicitly with the command’line:

LOGIN [UserNamel[/switch(es)]
and will prompt you with the information it wants.

Login searches the System.Users file for the given user-name and
validates the password. The UserControl program (see below) main-
tains the System.Users file. If the user has a profile, it is read
to find parameters to set up the PERQ for the user.

The Login command line may include switches. You can also include
Login switches in a ffLogin section of your profile. The following
describes the valid Login switches:

/PATH=pathname _
Sets the default path to pathname. The
/PATH switch is not cumulative, if you
specify the switch multiple times, only
the last one has an effect.

/SETSEARCH=pathname
Pushes pathname onto the search list.
The effect of this switch is cumulative;
if you specify the switch multiple times,
you add additional items to the search
list. If the argument is a minus sign
(=), the last path is popped from the
list. DNote that the last item specified
is the head of the searchlist and the
first item specified is the end of the
list. :

/CURSORFUNCTION=n
Sets the default cursor function.
Since the cursor function determines
the screen color also, this switch can be
used to set the default screen color.

Valid cursor functions are the integers
0 through 7 inclusive.
The integers signify the following:

0 - screen is all white
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1 - only cursor displays
2 - white on black, cursor is large square
3 - black on white, cursor 1s large square
4 - black on white, black cursor hides
image
- white on black, white cursor hides
image

- black on white, cursor inverts
- white on black, cursor inverts

~on W

If you like white letters on a black
background, use CURSORFUNCTION 5.

The default value is 4.

/SCREENBOTTOM=option

/COMMAND=string

/SHELL=filename

/PROFILE=filenanme

/HELP

Sets the default parameters for
the bottom of f{he screen when you
change the screen size with a
SereenSize command (see below).

Valid options for this command are:

ON - displiays btits stored in area
OFF - bottom is all one color

WHITE - bottom matches background
BLACK - bottom is opposite coloer of
background :

Execute the specified string as the
first Shell command after lcgin

and before accepting commands from the
keyboard.

Specify an alternate command

interpreter to run instead of the Shell.
This is an aid in debugging a new or
user written command line interpreter.

Specifies a file (filename) to execute as
the profile file.

Displays a brief explanation of the Login
Utiiity.

A sample profile for login might be:

#Login /Path=Sys:User>MyName>
- /SetSearch=Sys:Booct>Library>
/SetSearch=Sys:Part3>A1t7>
/CursorFunction=4
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Note that the command names in the profile can be abbreviated.

Additional documentation for Login <c¢an be found in the section
"Turning on the PERQ" in the PERQ Introductory User Manual.
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23, MakeBoot

MakeBoot writes boot files onto hard disk and floppy disk. It is
self-prompting. Its command line is:

MAKEBOOT [RunFile]
See the section "Booting the Machine" in the PERQ Introductory User

Manual for more details on booting. The manual How to Make a New
System gives complete description of the MakeBoot program.
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24. MakeDir

MakeDir creates a new empty directory. 1Its command line is:
MAKEDIR [FileSpecification]

where FileSpecification is the name for the new directory. If you
do not specify the name you will be prompted for it. All
directories have a .Dr extension; MakeDir will provide this automat-
ically if you do not specify it.

MakeDir will not accept as its parameter the name ROOT or the name
of any extant file that has a .Dr extension; it will print an error
message if you pass it such a name.

See the PERQ Introductory User Manual for more information on files
and directories.
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z5. Mount

The Mount command is used to attach devices to the filesystem.
Devices must be mounted before files on them can be accessed by the
fileSystem. The two Mount commands are:

MOUNT H[ARDDISK]

and

MOUNT F[LOPPY]
Note that these are the forms tc use no matter what the name devices
were given when partitioned. The device that was booted from is
mounted autcmatically by the system.

Notes on Mount and Dismount:

1. It is imperative that ycu dismount FileSystem (as
opposed to FLOPPY) floppies before you remove them from
the floppy drive. If you fail to do this, the next floppy
put into the drive may be overwritten and the fileSystem
floppy is also likely to be corrupted.

2. Floppies written with the FLOPPY program cannot be
mounted or dismounted.

3. ‘A device may be mounted more than once.
4, It's a bad idea to dismount the device you'ré running

from. If you do, the system will not be able to find the
Shell. -

hA
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26. ODTPRQ

ODTPRQ is a simple debugger for microcode and new operating systems.
ODTPRQ runs on a PERQ other than the one that is being debugged. It
communicates through a Link board that 1is plugged into the I/0
option slot in the card cage. ODTPRQ has an online help facility.
The CODTPRQ command line is:

ODTPRQ [StateFileName]

where StateFileName is the name of a State File.
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27. Partition

Partition creates new partitions on a device (such as hard disk or
floppy). It can also be used to modify the names and sizes of
existing partitions. Creating a new partition destroys all old data
in the area where the partition is made. The device should first be
formatted before wusing Partition. After formatting, Partition is
the first program to run. Its command line is:

PARTITION

The program is self-prompting. Refer to "Partitions and the
Partition Pregram" in PERQ File System Utilities Manual before using
it.
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28. Patch

Patch allows you to examine and modify the contents of a disk file.
To run it, type: '

PATCH [filename]

If you have not specified a filename or if the specified file does
not exist, PATCH prompts for the filename. When 1t has a valid
file, it prompts with:

Read Block [0]?

Type return to 1look at the block number in brackets or type a new
block number. You can also type HELP for some online documentation
that describes the commands you can use. :

When you ask to read a block, Patch displays it byte by byte or word
by word on your screen in 32-rows. You can reference each byte with
the 1indices 0 to 511. Patch permits you to make temporary or
permanent changes to your file.

To access all hard disk blocks, you can patch the SYS: file.
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29. Path

Your "path" is the directory you are currently using. To find named
files, the system will first 1look in this directory and then in
directories specified in your search list. (See SetSearch below).
New files are created in this directory if a different one is not
specified. The Path command changes the current directory. The
command line is:

PATH [pathname]

Path does not affect the search list. If Path is called without an
argument, it prints the current path. A new path can then be typed
or Carriage Return to exit without changing the path. The final ">"
of a directory name is optional for the path command so "Path Foo¥
changes the path to the directory foo.Dr. Path will print an error
message if you try to Path to a nonexistant directory. If wvou
attempt to set a Path from which the Shell cannot be accessed (which
can happen if you change the 3SearchlList), Path requires confirma-
tion.
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30. Pause

Pause can be used to suspend the execution of & command file and
wait for user confirmation before proceeding. It takes a message as
a parameter, prints it on the screen, and then waits for a carriage
return on the keyboard before continuing. This command can be given
by the user, but it is most useful in command files when some user
action is required before proceeding, e.g., changing floppies.
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'31. PERQ.Files

Part of the documentation for each PERQ operating system is a file
called PERQ.Files which describes all the files in the system and
states which part of the system theyv are in. The PERQ.Files program
is used to 1list portions of the PERQ.Files text file and to make

command files. Run the program by typing:
PERQ.Files

and type "Help" when you are prompted. The program types out a
comprehensive description on how to use the program.

N
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2. Print

Print sends files to a printer (the GPIB address for Print is one).
If the file does not begin with a form-feed character, Print
supplies 1it. Also, Print supplies a form-feed at the end of every
printed file. 1Its command line is:

PRINT [Filename]l[l,filename2,...filenamen][/switch(es)]

For printers connected to the RS232 port, Print requires Z80 PROMs
version 8.5 (or  higher) for proper operation. You can find these
- two PROMs on the "IO" board (red color-coded) 1labeled with the
version number. For printers connected to the GPIB (IEEE-488) port,
the PROM versions are not relevant. Contact Three - Rivers field
service to exchange earlier PROMs.

The Print command accepts the following switches:

/TALL tall characters (six lines per inch)

/SHORT short characters (eight lines per inch)
/SHORT is the default .

/WIDE wide characters (10 characters per inch)

/NARROW narrow characters (16.5 characters per inch)
/NARROW is the default

/SHIFT=z=n shifts the listing n spaces to the right
/SHIFT=z0 is the default

/COPIES=n specifies the number of listings
/COPIES=1 is the default

/START=n specifies the page number of the document to
begin printing
/START=1 is the default :

/STOP=n specifies the last page number of the document
to print :
/STOP=lastpagenum is the default

/BAUD=n sets the baud rate for printing
/BAUD=9600 is the default

/TABS=n tab stops every n characters
/TABS=8 is the default

/TITLE prints a title line at the top of each page
/TITLE is the default for files with other than
a DOC extension

/NOTITLE omits the title line

' /NOTITLE is the default for *.DOC files

/BREAK places a blank page between each page of the
listing

/NOBREAK omits the blank page
/NOBREAK is the default

/HP initializes to use the Hewlett-Packard 73104

/LINEPRINTER initializes to use the TI 810 (or similar)
printer

/DIABLO initializes to use the Diablo 630 daisy printer

/PLAIN no initialization; use with generic printers
/PLAIN is the default

/HELP supplies online documentation
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33.PRQMic

PRQMic 1is the PERQ microcode assembler. It takes a microcode
source program (whose extension is .MICRO), and produces output that
can be wused as input to the microplacer, PRQPlace. The PERQ
Microprogrammers Guide has details on how to write microprograms and
how to use PRQMic.
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34.PRQPlace

PRQPlace is the PERQ microcode placer. It takeé the output from the
microassembler, PRQMic, and produces a file (with extension .BIN)
that can be loaded into the PERQ microstore. The PERQ Microprogram-

mers Guide has details on the use of PRQPlace.
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35. QDis

QDis is a disassembler for Q-Code. It decodes a .Seg file into
Q-code. The command 1line:

QDIS
causes the following sequence:
1. The program identifies itself as QCode Disassembler.

2. You are then prompted for an input file. Type the name
of the program or module you want disassembled.
(Since the input to QDis is a .Seg file, the input
file must have been compiled.) You needn't specify
.Seg but must specify extension if it is anything else.

3. Next, you are prompted for an output file. The default
is COHNSOLE: . .

4, QDis displays a list of the program's routines and
the following information about each:

Routine name

Routine number

Lexical level

Parameter size

Result + Parameter size
Local + Temporary size
Entry address

Exit address

5. QDis next will ask you which routine you'd like to
see disassembled. Type in a routine number; the
program then types a listing of that routine's
Q-code translation.

Step 5 can be repeated indefinitely.
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36. Rename

Typing the command line:
RENAME SourceFile[~]DestinationFile

will change the name of SourceFile to DestinationFile. You can
rename a file from one directory to another (move the file) as 1long
as both directories are in the same partition.

Rename prompts for any missing arguments.

You may rename a .Run file, but if you rename a .Seg file you must
re-link the programs which use it. ‘

The source file for Rename may contain wild cards (for a description
of the wild cards, see the "PERQ Introductory User Manual"). If the
source contains wild cards, the destination must contain the same
wild cards in the same order. In this case, Rename finds all files
in the directory which match the source pattern. For these files,
the part of the source file name that matched each wild card is used
to replace the corresponding wild card in the destination. As an
example, for the command:

RENAME foo¥*.abc# anotherdir>*baz.rmniz

The input file "FOOZAP.ABCD" would be renamed to the new file
"anotherdir>ZAPbaz.rmnDz".

If wild cards are used, Rename asks for verification of each file
renamed. This can be disabled with the switch "/NCASK" or enabled
with the switch "/ASK." The default is enabled.

Wild cards are not allowed in the directory part of the source file.

When the source file name contains no wild cards, the destination
file name may contain, at most, one occurance of the wild card "#n,
In this case, the non-directory part of the source replaces the “*"
in the destination. For example,

RENAME sys:Boot>newOS>myprog.Pas dir3>new.*

would rename the file "sys:Bootd>newOS>myprog.Pas" to a new file
named "dir3>new.myProg.Pas",. This is most useful when you want to
rename a file from cone directory to another with the same name.
For example,

RENAME dir1>prog.Pas ¥
moves prog.pas from the directory "dir1" into the current directory.
If there are no wild cards in the source, an attempt to 1include in

the destination name other wild card characters, besides the single
"¥" discussed above, may lead to problems later. These extra wild
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cards will be treated as simple literal characters. Because a file
name with wild cards in it is hard to specify, Rename requires
confirmation before creating a file with wild cards in the name.

If the the destination file already exists, Rename requests confir-
mation before deleting. This can be disabled by wusing the switch
"/NOCONFIRM" or enabled wusing the switch "/CONFIRM". /NOCONFIRM
also sets /NOASK. If an error is discovered and wild cards were
used, Rename asks the user whether to continue processing the rest
of the files that match the input. This confirmation is required no
matter what switches were specified.

A final switch is "/HELP" which describeées the function of Rename and
the various switches.
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37. ReRun

ReRun is a convenient method to reexecute the default filé remember-
ed by the Shell and supply new arguments to the runfile. The
command line is: '

ReRun arguments
The ReRun command is most useful when the default file has an
especially 1long name. For example, if "Programwithlongname" is the
default file, the command:

ReRun A b 3

is the same as typing:

Programwithlongname A b 3
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38. Run

Run is another way to invoke the defau file remembered by the
c

ault
Shell. If you have been editing, compiling and linking the default
file, simply typing:
RUN

executes that default file. The Run command sets the default file
to the specified runfile. For example, the command:

RUN Foo arg?l1 argz2
is the same as typing:
Foo argi1 arg?

except that the first command (Run Foo arg} arg?2) sets the default
file to Foo.
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38, ScreenSize

The display on the PERQ screen is stored in memory and requires 48K
words (192 blocks). Sometimes it is advisable to give up some of
the screen and allow this memory to be wused for storing data or
programs. For example, the Scavenger runs with swapping off so it
shrinks the screen to allow its data and code to fit into memory.
Even when swapping is enabled, some programs, such as the compiler,
want to trade speed for screen size.

The ScreenSize command prompts for the number of scan lines used in
the - display for the next program run. The screen expands to full
size after that program has completed. The full screen has 1024
lines in it. The number you supply must be greater than zero, less
than or equal to 1024, and a multiple of 128 (e.g. 128, 512, 768,
etec.). You can specify a number in the range 1 through 8 and
ScreenSize will multiply the number by 128. Fer example, 1if you
specify the value 4, ScreenSize multiplies 4 by 128 and uses 512 as
the number of scan lines (512 is half of the screen).

ScreenSize accepts four switches to permit you to control the bottom
portion of the display. The switches are:

/0N

This switch permits you to see the data or code
that is stored in the screen area.

The memory manager is told that the memory is
free, but the IO package still thinks it should be
displayed. The screen

package will not let you create a window or write
into that area

(unless a program calls RasterOp or Line directly).
This switch is the default condition,

unless an entry in the user profile has changed it
(see Login above).

/OFF

This switch forces the bottom of the screen area to
a solid color.

/WHITE

This switch forces the bottom of the screen area to
the same color as the usable part of the screen.

/BLACK
This switch .forces the bottom of the screen area to
the opposite color of the general background.

The Shell shrinks the screen automatically for certain programs. If
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you explicitly call ScreenSize before these programs are run, then
the Shell will not override your settings.
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40. Scavenger

The Scavenger checks the filesystem's structures and fixes any
errors found. It can be called any time you suspect a filesystem
problem or whenever you need ©o reconstruct a directory. It is
self-prompting. '

Its command line is:
SCAVENGE

For more details on this program, see the section "Scavenger
Program" in the PERQ File System Utilities Manual.
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41. SetBaud

SetBaud allows you to specify the ©baud rate to the
Valid baud rates are: 110; 150; 300; 600; 1200; 2400;

9600. The command syntax is:

Ot

SetBaud 4800

LK1



PERQ Utility Programs Manual - SetSearch 05 Feb 82

42, SetSearch

SetSearch allows you to add and remove paths to search lists and to
change their order. 1Its command line is:

SETSEARCH [pathname]l[,pathname]

If you do not specify a pathname, SetSearch displays the current
search list and then permits you to change it or simply exit.

If you specify a file name, SetSearch pushes that name onto the
search list; if it is a hyphen (-), the first item on the 1list 1is
popped off. |

The current search 1list 1s § items deep with the first and last
slots reserved. SetSearch gives you a warning if you attempt to
push something onto the first slot or pop something off the last.
In addition, when you try to exit, SetSearch checks to make sure
that the Shell can be found with the new search list and path. If
not, you are asked for confirmation before exiting.
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43, SetTime

ct
oy
(0]
(o8
[3V]
ct
[{V]

and tim

e

The SetTime command allows you to specify
Specify the time and date as follows:

DD MMM YY HH:MM:SS

The time notation uses a 24 hour clock and the seconds are optional.
An example command line which sets the date to June 3, 1955 and the
time to 3:30 PM folllows:

SetTime 3 Jun 55 15:30

SetTime permits you to change only the time; if you omit the date,
you correct the time. :
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4y, Statistics

The operating system constantly collects statisties about the
performance of the swapper. To display the statistics after each
execution completes, specify the command:

STATISTICS Yes
To end the display, type the command:
STATISTICS No

After each program is executed, the Shell prints the Statisties for
that program in the following format:

Load 1.6 secs.
Exec 3.6 secs.
I0 0.8 secs.
Swap - 0.1 secs.
Move 0.0 secs.
Duty 97.2 percent,

locad 1is the +time spent 1loading the program and its modules into
memory. Exec is the total time spent executing including I0, Swap
and Move times. I0 is the time spent doing Unit-level IO not
including IC time spent swapping. Swap is the amount of time spent
swapping. Move is the amount of time spent moving segments from one
place in memory to another to try to find room for new allocation.
Duty factor 1is the proportion of time spent in actual work. . It is
computed in the following way:

100 * (Exec - Swap - Move) / Exec
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45, Swap

The Swap command enables or disables the virtual memory system. The
command "SWAP NO" turns virtual memory off, and swaps ail active
segments into memory. "SWAP YES" turns swapping on. In this case,
you may specify a partition to use for the swap files. For example,

SWAP YES Sys:Boot>

enables swapping to the Sys:Boot> partition. When booting from the
hard disk, swapping is initially enabled in the partition containing
the boot file. If you simply specify SWAP YES with no partition
name, this default partition is used. When booting from the floppy,
swapping s initially disabled. We discourage swapping to a floppy
disk bectuse floppies have a small capacity, are slow, and may be
dismounted at any time.
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46. TypeFile

Type displays any file or files on the console. The command line:
TYPEFILE FileSpecification

displays a single file on the console. To display multiple files,
sequentially, separate the file specifications with a comma (,).

When the TypeFile command finds a formfeed character ("L) in the
file or when it gets to the bottom of the screen, it waits after
displaying a screenful of text. This permits the user to read the
page before the screen is erased and the next page is displayed. To
continue, type ~Q. This waiting can be disabled by using the
/NOWAIT switch., The /WAIT switch, which is the default, cayses the
waiting to happen. The final switch available is /HEP?P, which
. displays online documentation. '

The TypeFile command displays a solid, left pointing triangle when
it reaches the end of the file.

TypeFile does extension completion on the file name specified. 1If
the file to print is FOO.PAS, it is only necessary to type F0O. The
extensions that type knows about, in order tried, are: Pas, Micro,
Cmd, Dfs, and Doc.

If no filename is supplied on the command 1line, TypeFile will
display the default file name. This is the same default file used
by the Editor, Linker, Run, etec. Unlike these programs, however,
TypeFile does not change the default file name. .
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47, UserControl

UserControl is used to maintain the System.Users file which contain
information about valid users and their passwords, group identi-
fiers, and wuser profiles. This information is used by the Login
program (see above). The System.Users file must be in the root
directory (top level) of the partition where the boot file is. 1Its
command line takes the form:

USERCONTROL [command][/switch(es)]

If you include a command, UserControl executes the command and then
exits to the Shell. If you do not include a command, UserControl
prompts with: :

uc>

and waits for input.

The following are valid commands:
HELP

Provides online documentation.

ADDUSER [username]li/switch{(es)]

4dds a new user to the user file or, updates
the information for an existing user. If
you omit a username, the command prompts for
one.

Any printing character except blanks, spaces,
equal signs (=), commas (,), or slashes (/)
are valid usernames. The maximum

number of characters is 31. The command
accepts the following switches:

/PASS - permits an existing user to change his
password or enters a password for a new user.
Note that when you specify the /PASS switch,
UserControl prompts for the password. You can
enter any printing character except blanks,
spaces, equal signs (=), commas (,), or
slashes (/). The maximum number of characters
is 31. You can also respond to the password
prompt with CR. This causes a null password
to be entered for the user.

If you omit the switch for a new user, the
password defaults to null. For an existing

; ; ; .9
user, the password is unchanged if the switch

QSO WAL

is comitted.
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/GROUP=[group id] - permits an existing user
to change the group id or enters a group id
for a new user. The value for group id can
be any integer from 0 to 255

inclusive. If you do not specify a group id,
you are prompted for a value.

If you omit the switch for a new user, the
group id defaults to 1. For an existing
user, group id is unchanged if the switch
is omitted.

/PROF=[profile] - specifies the complete path
for the user's profile file.

If you omit the switch for a new user, the
default is SYS:USER>name>PROFILE. For an

existing user, the profile is unchanged if
you omit the switch.

CHECKUSER [username]

Validates a username and password. If you omit
the username, the command prompts for one.
NEWFILE
Destroys the existing System.Users file and
creates a new System.Users file.
LISTUSERS

Displays a list of all of the valid users.

REMOVEUSER [username]
Delete a user from the file. If you omit the
username, the command prompts for one.

QUIT

Exits the program.
You can also specify the /HELP switch (type /HELP or press the HELP

key) with any command or in response to any prompt to display
specific help information.
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It includes a small amount of overview and philosophy behind
the Editor and contains a list 2f the commands available.
The reader is expected to have a generzl grasp of computers
and computerized -editors. Some experience or familiarity
with a similar editor is helpful.

Changes

The major feature introduced with this versicn 4of the
editor 1is a set of commands to control the seliection from
. the keyboard. A few features of the editor have been
modified:

- Find can ignore the case of the text.

- Find and Replace can be interrupted with control-C.

- The reverse direction flag (<) is turned off by most
commands. A

- The verify flag (V for Replace Command) i3 turned off
most commands.

- The replot function is invoked by Q,R,Return (not X).
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This document is not to be reproduced in any form or
transmitted in whole or in part, without the prior written
authorization of Three Rivers Computer Corporation.

The information in this document 1is subject to change
without notice and should not be construed as a commitment
by Three Rivers Computer Corporation. The Company assumes
no responsibility for any errors that may appear in this
document.

Three Rivers Computer Corporation will make every effort to
Keep customers apprised of all documentation changes as
quickly as possible. The Reader's Comments card is distrib-
uted with this document to request wusers' critical evalu-
ation to assist us in preparing future documentation.

PERQ is a trademark of Three Rivers Computer Corporation:
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Introduction

It is probably 2a good idea to sit down at a PERQ and try out
the Editor as you are reading. A good file to edit when you are
first +trying out the Editor is one of the Editor's help file. This
way you can read the help file while you are editing. You should
copy it to a scratch file so that you won't have to worry about
accidentally changing it. Do this with the system "Copy" command:

Copy >HelpDir>EditorHelp>Introduction.Help Scratch.File
Now ask the Editor to edit this new scratch file:

Edit Seratch.File

The PERQ text Editor is a "point, act" Editor. This means that
to perform an editing action, you first "point" to a piece of text
in the file and then perform some action on it. Pointing 1is done
with the tablet and puck or pen. When you move the puck on the
tablet, the pointer on the screen moves to follow it. The pointer
changes shape depending on where it is on the screen. It is usually
an up-and-left pointing arrow, but changes in certain areas to an
up-pointing arrow, a down-pointing arrow, or a circle. These
different shapes indicate that different things will happen when you
press the buttons on the puck (or press down with the pen).

To select a specific piece of text, move the puck so the
pointer is at the text and press the yellow button. With one press
a character is selected. A second press without moving the pointer
selects the word of adjacent letters and digits. A third press
selects the entire line. Another way to select an entire line is to
press when the pointer is at the 1left margin 1line. The other
buttons on the puck can also be ussed to make selections: the whife
button selects a word, the green button selects a line, and the biue
button extends the selection to the location pointed at.

Once you have selected some text, you can extend the selection
by moving the pointer to the end of the desired piece of text and
then typing "E". The selection is extended to a character, word, or
line boundary, depending on the type of your 1last selection.
Commands that.change the selection (other than Extend, W, and L) set
the type to character. Unfortunately, you can make the selection
larger with Extend, but you cannot make it smaller. To do so, you
can start over with a fresh selection or use the M command described
below. '

After selecting text, you can perform some action on it. You
can insert before or after it, delete it, search for a character
string that follows it, or any of the other Editor actions. The top
line of the screen usually shows editor version, file name, and
time. It also displays repeat counts and flags for More, Verify,
and direction. On occasion the line is used for error messages and
prompts within commands.
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When the first 1line of text is showing on the screen, it is
indicated by a "®" in the left margin--this is the beginning-of-text
marker. When the 1last character of the file is showing on the
screen, it is followed by a "4q"--this 1is the -end-of-text marker.
You may select this character, but it 1is not affected by text
modificaticn commands.

The following sections describe the commands available.  Each
command description begins with the 1letter on the key used to
perform the command.

First Things First

HELP - Get explanations
Type the HELP key to get explanations of the editor commands.
(If you are "in" a command, you may need to type DEL before
typing HELP.) The editor will display a list of commands and
keywords. You may then type the name of an entry (the word or
letter before the dash) and the editor will display an
explanation. To exit, just type the RETURN key.

Q - Quit from the Editor
To leave the editor, type the "Q" key. (If you are "in" a
command, you may need to type DEL before typing "Q".) When you
type "Q", the screen 1is erased, and a list of options is
presented:

to update <your file name>
to write to another file
to exit without updating
to return to the Editor

oM C

Type one of these letters followed by RETURN. You may wish to
pause before the RETURN to be sure you have the right choice..

If you update or write to a file that already exists, the
Editor saves the 0ld version of the file by adding a "$" to the

. end of its name. This allows you to get the old version back
if you decide you made a mistake. You can safely edit the
backup file since it has a different name than the new version
of the file.

While it is never a good idea to type control-C while you're in
the Editor, you should not type it while the Editor is writing
the new copy of your file. You will lose the new version of
your file, and the old version will be in the backup file. If
you type control-C before writing the new file or type "E" to
exit without updating, your file will remain unchanged regard-
less of any changes you made with the Editor.



Editor V2.0 User's Guide _ 05 Feb 82

Special Keys

The Text Modification commands are terminated by ™"Accept" or
"Reject", The first of these indicates that the change is desired,
the editor makes the change. The second foregoes the change, the
editor 1leaves the text as it was before the command. Acceptance is
signalled by typing the INS key. Rejection is signalled by typing
the DEL key.

When inserting text with the Editor, BACK SPACE deletes the
most recently typed character, control-BACK SPACE deletes the most
recently typed word, and control-OOPS deletes the most recently
typed line up to and including the carriage return. The RETURN key
(carriage return) is used to mark the end of each line in your file.
The Editor does automatic indenting for you by supplying 1leading
blanks on the new line to match those on the previous line. You may
BACK SPACE over them or type more.

The special keys have alternates as shown by this table:

Action Character Alternate
End-of-line RETURN control-M,control-J
-0r- control-M,LF
Erase character BACK SPACE control-H
Erase word contrel-BACK SPACE control-W
. Erase line control-00PS control-U
Accept INS : control-Y
Reject DEL control-N
Quote control-" -none-

Since these special keys have special meanings, they must be

"quoted" to insert them in your file; Type control-" (the Editor
quote character) followed by the special Kkey. When you type
control-", the insert cursor changes from " " to " 1" to indicate

you typed the quote character.

INS - Repeat the last command
Typing the INS key at command level repeats the last command.
Only certain commands may be repeated this way, since 1t does
not make sense to repeat some commands like * and Extend.
Commands that may be repeated are A, I, R, S, D, and <those
which move the selection.



Editor V2.0 User's Guide 05 Feb 82

Repeat Count

Typing 2 1- to U4-digit number enters a repeat count; it is
displayed in the prompt line after the 1letter "R". This number
specifies how many times to execute the next command, but it only
applies if the command is Find, Repeat, Goto character, LF(Scroll),
Line, Word, or one of the Character Selection commands. The number
of repetitions actually performed is displayed in the prompt 1line
after the letter "C".

Reverse Direction

Many commands move through the file. They can do this either
forward toward the end of the file or 1in reverse toward the
beginning of the file. The current direction is displayed by a "<"
or ">" in the upper left corner of the screen. It effects the
commands Find, Replace, Word, Line, and Goto character. The flag is
turned forward by all other commands except More, Extend, Verify,
and Note. It is also turned forward by Find, but the 9ld direction
is remembered if the Find is repeated with INS.

> - Forward Direction
Typing a ">" sets the forward direction (toward the end of the
file). "y and "." (unshifted ">") are synonyms for this

command .

< - Reverse Direction
Typing a "<" sets the reverse direction (toward - the beginning
of the file). ".m and "," (unshifted "<") are synonyms for
this command.

View Selection

The Scroll Bar

The area to the left of the 1left-margin 1line 1is <called the
"secroll bar". If you move the pointer into this bar, it changes
into an up-pointing arrow at the left side and a down-pointing arrow
at the right side. If you press the yellow button when the arrow is
pointing up, the line that the pointer is next to is scrolled to the
top of the screen. If you press when the arrow is pointing down,
the top line of the screen is scrolled down to the 1ine that the
pcinter is next to. Thus if you put the pointer near the top of the
screen, by pressing repeatedly, you can scroll slowly through the
file. If you put the pointer near the bottom of the screen, you can
move through the file in large jumps of pages. If you put the
pointer near the middle of the screen, you can move through the file

-4 -
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in half-page jumps.

When the pointer 1s in the Scroll Bar area, the puck buttons
have special meanings: the white button always scrolls the text up
and the green button always scrolls it down.

LF, Control-LF - Scroll :
LF repositions the screen window so it displays text starting
Wwith the 37th line of the previous display. Control-LF scrolls
in the other direction so the previous top of the screen is at
the new bottom. _

T - Top _
The 1line <containing the end of the current selection is moved
to the screen. If on-screen, it is moved to . the bottom.

B - Bottom
The line containing the current selection 1is moved to . the
becttom of the screen. (If off-screen, it is moved to the
middle.)

The Thumb Bar

The top-margin line is called the "thumb bar”. When you move
the pointer to this line, it changes into a circle. Think of the
thumb bar as a linear representation of your file. The left end of
the bar represents the beginning of your file. Special characters
are used to represent other interesting parts of your file:

4 - Represents the end of the file.

S - Represents the position of the beginning of the
selection.

( - Represents the position of the beginning of the
displayed text. A .

) - Represents the position of the end of the displayed
text.

N - Represents the position of the Noted display.

O - Represents the pbsition of the display at the last
thumbing.

The thumb bar is used to rapidly move around in your file, but
it is not very precise. When you put the pointer on the thumb bar
and press down, the portion of the file represented by that portion

of _the bar is displayed on the screen. When you press at "S", the
beginning of the selection is shown. For "N", the noted position is

"shown. And so on. Similar control can be achieved with the X

- 5 -
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command described below.

The thumb bar can alsc be used to extend the selection. When
you type "E" while in the thumb bar, the selection is extended to
the position in the file which is represented by that particular
portion of the thumb bar. This is usually only useful for extending
to the beginning or end of the file.

N - Note
The current screen display is noted and an N is placed in the
Thumb Bar. The thumb bar may be used to return to this current
-display by selecting the N.

Text Selection

E - Extend the selection
This command extends the current selection from where it is to
the text currently indicated by the pointer. See the M command
for an alternative way to extend the selection.

¥ _ Select the entire file
The entire file is selected. This is useful for Find, which

otherwise begins its search from the current selection. It is
also useful for doing replacements throughout the text.

et}

- Find a character string
(N. B.: The search starts at the beginning of the selected
text.) When you type "F", the top line shows the prompt

Find: enter target string

Type the string you want to search for and then Accept or
Reject. Rejection aborts the Find command; Acceptance starts
the search. If you Accept immediately after typing "F", the
previous target string is used. Lower case 1letters 1in the
target string will match both upper and lower case letters in
the text, but UPPER case target letters will match only upper
case text letters. :

While searching for the target, the top line displays the cue
"Finding". At this time, the search can be interrupted by
typing control-c. The selection will be unchanged.

If the target string is found, it becomes the selected text.
Note that the target string is shown at the top of the screen
inside of

F{ ces } .
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A Find command can be done in the reverse direction (toward the
beginning of the file). See the section "Reverse Direction®.
You can ask the Editor +to search for a certain number of
occurrences of the target string by preceding the command with
a number. See the section "Repeat Count".

Text Modification

Text modification 1is done with the commands Insert, Append,
Substitute, Replace, and Delete. The first two of these operate
before and after the current selection, but the others operate on
the current selection itself. After execution of one of these
commands, it can be re-executed by pressing the INS key. This can
be handy for inserting the same text in.-a number of places.

A - Append text after the selection. Type text until you are done,
then either Accept or Reject the insertion. If you Accept
immediately after typing "A", the most recently 1inserted or
deleted text 1is 1inserted. If you Accept, the text you have
just typed is displayed at the top of the screen inside of

I{ L I 3 } '3

D - Delete the selected text. If you delete text, it 1is displayed

.at the top of the screen inside of

D{ . o o } .
The character which immediately follows the deleted text 1is
selected.

I - Insert text before the selection. Type text until you are done,
then either Accept or Reject the insertion., If you Accept
immediately after typing "I", the most recently inserted or
deleted text 1is inserted. If you Accept, the text you have
just typed is displayed at the top of the screen inside of

I{ P } .

R - Replace

This command finds all occurrences of a given string within the
currently selected text. As each is found, it is replaced by a
second given string. Typing "R" causes the prompt

Replace: enter target string

at the top of‘the screen. Type in a string and then Accept or
Reject. Note that the target string is displayed inside of

»
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F{ eee 1}

just as though you were using the the Find command. Lower case
letters in the target string will match both wupper and lower
case 1letters 1in the text, but UPPER case target letters will
match only upper case text letters. If you Accept, the prompt

Replace: enter replacement string

is shown at the top of the screen. Now you can type in the new
string to replace occurrences of the target string. If you
Accept before typing any characters of the replacement string,
-the previous replacement string is used. This means that to
- replace with nothing, you must first type a character and then
delete it with the BACK SPACE key.

While the editor 1is "Replacing", you may interrupt by typing
control-c. The Count field at the top of the screen will show
how many replacements have been made.

In the absence of a Repeat Count, all occurrences within the
selection are replaced. If a Repeat Count is typed immediately
before the "R", the specified number of occurrences are
replaced, starting at the beginning of the selection. See the
section "Repeat Count". The direction <c¢an be changed as
described in the section "Reverse Direction".

V - Toggle Verify mode

When you type "V", Verify mode is turned on or off, depending
on whether it was off or on before. When Verify mode is on, a
"y" is displayed in the prompt line. Most commands revert the
verify flag to non-verify mode. Those that do not cause
reversion are Word, Line, *, Goto character, More, Extend,
Note, and the Character Selection commands. :
In Verify mode the Replace command gives you the option of
replacing, not replacing, or aborting at each occurrence of the
target string. The prompt ’

Replace: INS replaces, <space> doesn't, DEL aborts

is displayed for each occurrence of the target string. The
target string is indicated by a double wunderline and by the
pointer arrow (if you keep the puck or pen away from the
tablet). This double underline is difficult to see, but it's
there. You may now Accept the replacement with INS, you may
skip over this occurrence by typing the space-bar, or abort the
replace command with DEL.
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S - Substitute

New fext is substituted for the selected text. This command is
similar to the sequence "Delete, Insert", After typing "Iv,
type text until you -are done, then either Accept or Reject the
insertion. If you Accept immediately after typing "S", the
most recently 1inserted or deleted text is inserted. If you
Accept, the text you have just typed is displayed at the top of
the screen as the most recently inserted text inside of

I{ ... }

and the text you have just deleted is displayed at the ftop of
the screen inside of

D{ .o } .

After substituting, the character immediately following the
deleted text is selected.

Be careful. It 1s easy to confuse Substitute and Replace.
There is no way to "undo" a Substitute command because _ you
cannot re-insert the deleted text. Attempting to re-insert the
most recently inserted or deleted text will merely re-insert
the text you just typed in. The deleted text is gone forever.
This means that if you type "S" when you meant to type "R", you

( may accidentally delete a large portion of your file and have
no way of getting it back. (Should disaster strike, see the
section below on "Transcript/Replay".)

Character Selection

The Character Selection commands move the selection as though
it were a cursor for 1insert. The new selection 1is a single
character <close to the former selection. HNone of these commands is
affected by the Reverse Direction flag, but all are performed as
many times as specified by the Repeat Count. They reset the Reverse
Direction flag unless the More flag is set. When the More flag 1is
set, these commands still move in their usual direction; thus they
can be used to reduce the selection. :

N

SPACE - Move to the character following the previous selection.

BACKSPACE - Go to the character preceding the previous selection.
Control-H is synonymous with this command.
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TAB - Advance five characters from end of previous selection.

Control-TAB - Go back five characters from beginning of previous
selection. :

Control BACKSPACE - Go to the beginning of the word preceding the
current selection. Control-w and Control-W are synonymous with
this command, but shift-control-W treats a word as any consecu-
tive string of printable characters.

RETURN - Move to first character of line following the previous
selection. Control-U is synonymous with this command.

Control-RETURN - Go back to first preceding non-blank that foilows a
CRLF. Control-00PS is synonymous to this command.

X - Thumb bar (X-Coordinate selection)
An "X" is placed on the thumb bar at the top of the screen.
The following keys are active:

INS - Display the part of file corresponding to

current position
of the "X".

DEL - Aborts. Display and current selection are
unaffected.

TAB - Move "X" five positions to the right.

control-TAB - Move "X" five positions to the left.

SPACE - Move "X" one position to the right.

BACKSPACE - Move "X" one position to the left.

RETURN - Move "X" to end of file position.

Control-RETURN - Move "X" to beginning of file
position.

Digits - Set repeat count for TAB's and SPACE's.

O - Move to O marker on line. This marker indicates
what text was displayed prior to the 1last thumb
bar selection.

N - Move to the N marker on the line. This marker
is set by the N command.

The current selection 1is wunchanged by X. However, 1f a
keyboard command (C, W, L, G, space, ...) is given when the
selection is off screen, the operation is treated as though the
first character of the screen had been previously selected.

- 10 -
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G - Go to character

After typing "G", one more character is typed. The editor
searches the rest of the screen for the character. If found,
it becomes the current selection. If the Reverse Direction
flag is set, G searches from the current selection toward the
top of the screen otherwise it searches only from the selection
downward. INS will repeat a G command if it was the 1last
command exectued. A repeat count may also be given to select a
character a known number of instances away. If the More Flag
is set, the selection is extended to the found character.

- Select Word :

This command selects the word that follows, extends, or begins
the current selection. If the current selection is a word or
is outside a word, the following word 1is selected; if
currently inside a word, the entire word is selected. When the
current selection overlaps more than one word, the one overlap-
ping the beginning of the selection 1is chosen. Unshift-w
chooses words that are consecutive letters and digits; Shift-¥
defines a word as any sequence of printable characters.

A Repeat Count of (say) n will cause the selection of the n'th
subsequent word. If the Reverse Direction fliag is set, the
search will be toward the beginning of the file. If the More
flag 1is set, the selection is extended to the end of the word

that would otherwise be selected by this command.

L - Select Line

If a line is currently selected, this command selects the next;
otherwise 1t extends or contracts the current selection to be
the line that included its start..

A Repeat Count of (say) n will cause the selection of the n'th
subsequent line. If the Reverse Direction flag is set, the
search will be toward the beginning of the file. If the More
flag 1is =set, the selection is extended to the end of the line
that would otherwise be selected by this command.

M - More in selection .

Turns on the More flag, indicated by an M in the prompt 1line.
When this flag 1is on, selection commands extend the current
selection rather than change it. The selection grows only at
the end indicated by the Reverse Direction flag. The Character
Selection commands (SPACE, BACKSPACE, RETURN, ete.) can cause
the selection to shrink at that end. 1In More mode, these
commands do not select a single character, nor do they change
the direction flag. More mode is extinguished by More again or
by executing ¥, Extend, Quit, or one of the Text Modification
commands.
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Transcript/Replay

The Editor writes a transcript file during every edit session.
The transcript is a file which contains a description of every
keystroke and puck or pen press performed during an edit session.
This transcript is written to the file ">Editor.Transcript”. The
transcript may be replayed later. This feature is intended for use
when the Editor or the PERQ crashes during an edit session or if you
make some disasterous error with the Editor. '

The Editor saves keystrokes and presses and writes them to the
transcript file whenever:

1) A carriage-return is typed in Insert mode.
2) A command which changes the text is successfully completed.
3) The transcript buffer 1s filled.

If an old transcript file exists, it 1is destroyed the first
time the buffer is flushed. This means that you can re-enter the
Editor without destroying the old transcript file as long as you do
not do something that causes the buffer to be flushed. Keep in mind
that presses count against the 256-word buffer. If you do not want
to destroy the old transcript file, do not type any commands, do not
press more than a few times, and exit the Editor by typing
control-shift-C.

To replay a transcript, type "Editor/Replay". The Editor
replays the previous edit session and stops just before the first
command . You can control the replay by typing one of the following
keys:

SPACE stop replaying after the next character or puck press.

CR stop replaying after a carriage return in I command or
after next command if not in I command.

LF stop replaying after next command.

INS begin replaying and stop when one of the above keys is
typed. A

DEL exit replay mode.

¢

If no DEL key is typed, the Editor automatically exits from
replay mode when the end of the transcript is reached. Once you
have exited replay mode you can begin editing normally, but we
suggest that you Quit-Update as soon as possible.

- 12 -



PERQ Pascal Extensions

Miles Barel
Michael Kristofiec

January 7, 1§82

PEKQ Pasceal is an upward-compztiblie
extension of the standard programming

language Pascal. This
describes only the extensions te

Copyright (C} 1982

Three Rivers Computer Corporation
720 Gross Street

Pittsburgh, PA 15224

(412) 621-6250

document



This document is not to be reproduced in any form or
transmitted, in whole or in part, without the prior written
authorization of Three Rivers Computer Corporation.

The information in this document is subject to change
without notice and should not be construed as a commitment
by Three Rivers Computer Corporation. The Company assumes
no responsibility for any errors that may appear in this
document.

Three Rivers Computer Corporation will make every effort to
keep customers apprised of all documentation changes as
quickly as possible. The Reader's Comments card is
distributed with this document to request wusers' critical
evaluation to assist us in preparing future documentation.

PERQ is a trademark of Three Rivers Computer Corporation.

- ii -



—t
. ]

« o o
W =

. o o .
A=W N —

B g wwwwww [ACEAC N VN
L] L] .

vruon
. * * L]
- N =

(o))
»

Table of Contents

Introduction

Declarations
Identifiers
Declaration Relaxation
Files

Numbers
Whole Numbers
Floating Point Numbers
Type Coercion Intrinsics
Assignment Compatibility
Mixed Mode Expressions

Extended Constants
Constant Expressions
Unsigned Octal Whole Numbers

Type Compatibility
Type Coercion - RECAST

Extended Case Statement

Control Structures
EXIT Statement

Sets
Record Comparisons

Strings
Length Function

Generic Types
Generic Pointers
Generic Files

Procedure/Function Parameter Types
Parameter Lists
Function Result Type

Procedures and Functions as Parameters

Modules
IMPORTS
EXPORTS

Exceptions

Dynamic Space Allocation and Deallocation

New

- iii -



15.2

16.
16.1
16.2
16.3
16. 4
16.5
16.6

17.
17.1
17.2
17.3
17.4
18.
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9
18.10
18.11
18.12
18.13
18.14

19.
19.1

—
(Yol
. . . . L] L] L] . .
e & o e o @ e s o . . .

PPN DD

= A0 OOV EWN -

o) ) ) ) e ) d ) ad amd d )
UWN) - O

s * s s .

o O WO \WOWWOWWONOWOWWOON

.

no

Table of Contents

Dispose

Single Precision Logical Operations

And
Inclusive Or
Not
Exclusive Or
Shift
Rotate

Input/Output Intrinsiecs

REWRITE

RESET
READ/READLN
WRITE/WRITELN

Miscellaneous Intrinsics

StartlIO
Raster-0p
WordSize
MakePtr
MakeVRD
InLineByte
InLineWord
InLineAWord
LoadExpr
LoadAdr
StorExpr
Float
Stretch
Shrink

Command Line and Compiler Switches

Command Line

Compiler Switches
File Inclusion
List Switch
Range Checking
Quiet Switch
Symbols Switch
Automatic RESET/REWRITE
Procedure/Function Names
Version Switch
Comment Switch
Message Switch
Conditional Compilation
Errorfile Switch
Help Switch

Quirks and Other 0Oddities

- iV -



Table of Contents

21. References

Index



PERQ Pascal Extensions 04 Feb 82

1. Introduction

PERQ Pascal is an upward-compatible extension of the programming
language Pascal defined in PASCAL User Manual and Report [JW74]. This
document describes only the extensions to Pascal. Refer to PASCAL
User Manual and Report for a fundamental definition of Pascal. This
document uses the BNF notation used in PASCAL User Manual and Report.
The existing BNF is not repeated but is used in the syntax definition
of the extensions. The semantics are defined informally.

These extensions are designed +to support the construction of
large systems programs. A major attempt has been made to keep the
goals of Pascal intact. In particular, attention is directed at
simplicity, efficient run-time implementation, efficient compilation,
language security, upward-compatibility, and compile-time checking.

These extensions to the 1language are derived from the BSI/ISO
Pascal Standard [BSI79], the UCSD Workshop on Systems Programming
Extensions to the Pascal Language [UCSD79] and, most notably, Pascal¥*
[P*] e
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2. Declarations
You must declare all data items in a Pascal program. To declare a
data item, specify the identifier and then what it represents.

2.1 Identifiers

PERQ Pascal permits the inclusion of the underscore character " "
as a significant character in identifiers.

2.2 Declaration Relaxation

The order of declaration for labels, constants, types, variables,
procedures and functions has been relaxed. These declaration sections
may occur in any order and any number of times. It is required that
. an identifier be declared before it is used. Two exceptions exist to
this rule:

1) Pointer types may be forward referenced as long as the
declaration occurs within the same type-definition-part, and

2)Procedures and functions may be predeclared with a forward
declaration.

The new syntax for the declaration section is:
<{block> ::= <declaration part><{statement part>

<declaration part> ::= <declaration> |
{declaration><declaration part>

<declaration> ::= <empty> |
{import declaration part> |
<(label declaration part> |
<constant definition part> |
<type definition part> |
{variable declaration part> |
{procedure and function declaration part>

Note: Sée "IMPORTS Declaration™ in this document.

2.3 Files

PERQ Pascal permits the use of files as the component type of
arrays, pointers and record fields.
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3. Numbers

3.1 Whole Numbers

Single precision whole numbers are of the predefined type
INTEGER. They occupy 16 bits (15 bits and a sign bit) and range in
value from -32768 to +32767. Whole numbers of the predefined type
LONG are double precision. They occupy 32 bits (31 bits and a sign
bit) and range in value from -2147483648 to +2147483647. Arithmetic
operations and comparisons are defined for both single and double
precision whole numbers. See the section "Extended Constants" for a
discussion of single and double precision constants.

3.2 Floating Point Numbers

PERQ Pascal floating point numbers (type REAL) occupy 32 bits and
conform to the IEEE floating point format. See [FP80]. Positive
values range from approximately 1.1754945e-38 to 3.402823e+38  and
negative values range from approximately -1.1754945e-38 to
-3.U402823e+38 . Arithmetic operations and comparisons are defined for

=R

floating point numbers.

3.3 Type Coercion Intrinsics

The STRETCH intrinsic can be used to explicitly convert a single
precision whole number into a double precision whole number. The
SHRINK intrinsic will convert double precision into single precisicn,
provided that the value of the double precision number is within the
legal range of single precision. If it is not, a runtime error wilil
occur. The FLOAT intrinsic will convert a single precision whole
- number into a floating point number. TRUNC and ROUND will convert a
floating point number into a single precision whole number, provided
that the value of the floating point number 1is within the legal range
of single precision. If not, a runtime error occurs. There 1s no way
to convert a floating point number 1into a double precision whole
number or vice versa. :
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For example:
VAR R : real;
L : long;
I : integer;

FLOAT(I);
TRUNC(R); .
ROUND(R);
STRETCH(I);
SHRINK(L);

o

s oo o0 o0

3.4 Assignment Compatibility

Single precision whole numbers are assignment compatible with
double precision whole numbers and floating point numbers. That is,
expressions of type INTEGER can be assigned to variables of type LONG
or REAL and INTEGER expressions can be passed by value (only) to LONG
or REAL formal parameters. Double precision whole numbers and
floating point numbers are not assignment compatible with single
precision whole numbers. The type coercion intrinsics SHRINK, FLOAT
and TRUNC can be wused for this purpose. Double precision whole
numbers and floating point numbers are not compatible 1in any way
whatsoever.

3.5 Mixed Mode Expressions

Mixed mode expressions between single and double precision whole
numbers or between single precision whole numbers and floating point
numbers are allcwed. Mixed mode expressions containing double
precision whole numbers and floating point numbers are not allowed.
TMPORTANT NOTE: A mixed mode expression is evaluated from 1left to
right (taking normal operator precedence and parentheses into account)
in single precision mode wuntil the first LONG (or REAL) is
encountered. Starting at that point, all single precision operands
are converted to double precision (or floating point) before wused in
evaluation. Single precision overflow or underflow can occur while in
single precision mode. The STRETCH (or FLOAT) intrinsics may be wused
to avoid this problem.
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4, Extended Constants

4.1 Whole Number Constants

Unsigned octal whole number (INTEGER or LONG) constants are
supported as are decimal constants. Octal constants are indicated by
a '"#' preceding the number.

The syntax for an unsigned integer 1is:

<unsigned integer> ::= <unsigned decimal integer> |
<unsigned octal integer>

<unsigned decimal integer)> ::= <digit>{<digit>}
{unsigned cctal integer> ::= #<ogit>{<ogit>}
<digit> ::= 0 ; 1 i 21 3 1 41516171819
ogit> ::= 0} 1} 21 3141516117

NOTE: Unsigned constants do not imply unsigned arithmetic. For
example, #177777 has the value -1, not +65535.

4,2 Single and Double Precision Constants

A constant 1in the range -32768 to +32767 (or in the range
-#177777 to +177777, if expressed in octal) 1is considered single
precision (an INTEGER). Constants exceeding this range are considered
double precision (LONG). The maximums for double precision constants
are -2147483648 (or -#37T7T77777777) and +2147483647 (or +#377T7TT7TT777) .

4.3 Constant Expressions

PERQ Pascal extends the definition of a constant to include
expressions which may be evaluated at compile-time. Constant
expressions support the use of the arithmetic operators +, -, ¥, DIV,
MOD and /, the logical operators AND, OR and NOT, the type coercion
functions CHR, ORD and RECAST, the WORDSIZE intrinsic, and previously
defined constants. (See "WordSize" in this manual and RECAST wunder
"Type Compatibility", also in this manual.) All logical operations are
performed as full 16-bit operations.
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The new syntax for constants is:

{constant> ::= <string constant> | <constant expression>
{constant expressiond> ::= <csimple constant expressiond> |
{constant expression> <relational operator>
{csimple constant expression>

<relational operator> ::= = | <> | < | <= | > | >=
<{simple constant expressiand> ::= <cterm> | <signd><cterm> |
<{simple constant expression><adding operator><cterm>

<adding operator> ::= + | - | OR

<sign> ::= + | =~
{cterm> ::= <cfactor> |
<cterm><multiplying operator><cfactor>

<multiplying operator> ::= ®# | / | DIV | MOD | AND

<cfactor> ::= <unsigned constantd> |
( <constant expression> ) |
CHR(<Kconstant expression>) |
ORD(<constant expression>) |
RECAST(<constant expressiond>,<{type identifier>) |
WORDSIZE(<name>)

NOT <cfactor> |
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5. Type Compatibility

PERQ Pascal now supports strict type compatability as defined by

""" ST JIro T

the BSI/ISO Pascal Standard [BSI79], with one addition; Any two
strings, regardless of their maximum static lengths, are considered

compatable.

5.1 Type Coercion - RECAST

The function RECAST converts the type of an expression from one
type to another type when both types require the same amount of space.
RECAST, 1like the standard functions CHR and ORD, is processed at
compile-time and thus does not incur run-time overhead. The function
takes two parameters: the expression and the type name for the result.
Its declaration is:

function RECAST(value:expression type; T:result type name):T;
The following is an example of its use:
program RecastDemo;

type color = (red, blue, yellow, green);
var C: color; I: integer;

begin
I := 0;
C = RECAST(I, colorj; { C := red; }

nd.

Note that RECAST does not work correctly for all combinations of
types; wuse the RECAST function sparingly and always scrutinize the
results. Generally, only the following conversions- produce expected
results:

- longs, reals, and pointers to any other type

- arrays and records to either arrays or records

- sets of 0..n to any other type

- constants to long or real

- one word types (except sets) to cne word types (except sets)

Avoid the use of the RECAST functicn for any other conversion.

WARNING: successful compilation does NOT 1imply that the RECAST
function will execute correctly.

~3
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6. Extended Case Statement
Two extensions have been made to the case statement:
1) Constant subranges as labels.
2) The "otherwise" clause which is executed
if the case selector expression fails to

match any case label.

Case labels may not overlap. A compile-time error will occur if
~any label has multiple definitions. :

The extended syntax for the case statement is:

{case statement> ::= CASE <expression> OF
{case list element> {;<case list element>} END

<case list element> ::= <case label list> : <statement> |
<empty> '

<case label 1list> ::= <case label> {,<case labeld>}
{case label) ::= <constantd> [..<constant>] | OTHERWISE

If the selector expression is not in the list of case labels and
no OTHERWISE label is used, then the case statement is a no-op. This
is different from PASCAL as defined by the PASCAL User Manual and
Report, which suggests that this be a fault.
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7. Contfol Structures

7.1 EXIT Statement

.The procedure EXIT is provided to allow forced termination of
procedures or functions. The EXIT statement may be used to exit from
the current procedure or function or from any of 1its parents. The
procedure takes one parameter: the name of the procedure or function
to exit from. Note that the use of an EXIT statement to return from a
function can result in the function returning undefined values if no
assignment to the function identifier is made prior to the execution
of the EXIT statement. Below is an example use of the EXIT statement:

program ExitExample(input,ocutput);
var Str: string;

procedure P;

begin

readln(Str);

writeln(Str);

if Str = "This is the f
exit(ExitExample)

end;

(e
"3
w0

begin

P;

while Str <> "Last Line" do
begin
readln(Str);
writeln(Str)
end

end.

If the above program is supplied with the following input:

This is the first line
This is another 1line
Last Line

the following output would result:
This is the first line

If the procedure or function %to be exited has been called
recursively, then the most recent invocation of that procedure will be
exited.

WARNING: The parameter to EXIT can be any prceccedure or function name.
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If the specified routine is not on the call stack, the PERQ
will crash.
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8. Sets‘

PERQ Pascal supports all of the constructs defined for sets in
Chapter 8 of PASCAL User HManual and Report [JW74]1. Space is allocated
for sets in a bit-wise fashion -- at most 255 words for a maximum set
size of 4,080 elements. If the base type of a set is a subrange of
integer, that subrange must be within the range 0..48079, inclusively.
If the base type of a set is a subrange of an enumerated type, the
cardinal number of the 1largest element of the set must not exceed

4,079.

- 11 -
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9. Record Comparisons

PERQ Pascal supports comparison of records with one
No portion of the records can be packed. For example,

program P(input,output);
var .
R1,R2 : record
RealPart : integer;
Imagine : integer;

end; -
begin
R1.RealPart := 1; R1.Imagine := 2;
R2.RealPart := 1; R2.Imagine := 2;
if R1 = R2 then writeln('Records equal');

end.

will produce as output
: 'Records equal'

- 12 -
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restriction:
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10. Strings

PERQ Pascal includes a string facility which provides variable
length strings with a maximum size limit imposed wupon each string.
The default maximum 1length of a STRING variable is 80 characters.
This may be overridden in the declaration of a STRING variable by
appending the desired maximum length (must be a compile-time constant)
within square brackets after the reserved type identifier STRING.
There 1is an absolute maximum of 255 characters for all strings. The
following are example declarations of STRING variables:

Line : STRING; { defaults to a maximum length of 80
characters }

ShortStr : STRING[12]; { maximum length of ShortStr
is 12 characters }

Assignments to string variables may be performed using the
assignment statement or by means of a READ statement. Assignment of
one STRING variable to another may be performed as long as the dynamic
length of the source is within the range of the maximum length of the
destination -- the maximum length of the twc strings need not be the

Same.

The individual characters within a STRING may be selectively read
and written. The characters are indexed starting from 1 through the
dynamic length of the string. For example:

progfam StrExample(input,output);
var Line : string[25];
Ch : char;

begin

Line:='this is an example.';

Line[1]:='T"'; { Line now begins with upper case T }
Ch:=Line[51]; { Ch now contains a space }

end.

A STRING variable may not be indexed beyond its dynamic length.
The following instructions, if placed 1in the above program, would
produce an "invalid index" run-time error:

Line:='123451;
Ch:=zLine[6];

STRING variables (and constants) may be compared regardless of
their dynamic and maximum lengths. The resulting comparison is
lexicographical according to the ASCII character set. The full 8 bits
are compared; hence, the ASCII Parity Bit (bit 7) is significant for

. lexical comparisons.

- 13 -
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A STRING variable, with maximum length N, can be conceived as
having the following internal form:

packed record DynLength : 0..255; { the dynamic length }
Chrs: packed array [1..N] of char; ,
end; { the actual characters go here }

10.1 LENGTH Function

The predefined integer function LENGTH is provided to return the
dynamic length of a string. For example:

program LenExample(input,output);
var Line:string;
Len:integer;
begin
Line:='This is a string with 35 characters’;
Len:=length(Line)
end.

will assign the value 35 into Len.

- 14 -
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11. Generic Types

Generic types are general forms of mofe specific types. PERQ
Pascal provides two predefined generic types:

1) Pointers

2) Files

11.1 Generic Pointers

Generic pointers provide a tool for generalized pointer handling.
Variables of type POINTER can be used in the same manner as any other
pointer variable with the following exceptions:

1) Since there is no notion of type associated with the
reference variable of a generic pointer, generic pointers
enced

cannct be dereferenced.

2) Generic pointers cannot be wused as an argument to NEW or
DISPGSE.

3) Any rpointer type can be passed tc a generic pointer
parameter. To make use of a generic pointer, RECAST should
be used to convert the pointer to some usable pointer type.



PERQ Pascal Extensions 04 Feb 82

The following is a sample program utilizing generic pointers:

program P(input,output);
type
PtrInt = “integer;
PAOfChar = packed array[1..2] of char;
PtrPAOfChar = "PAOfChar;
var
I : Ptrint;
C : PtrPAOfChar;

procedure Proc1(GenPtr : pointer);
var W : PtrPAOfChar;
begin
W := recast(GenPtr ,PtrPAOfChar);
writeln(W~[1],W"[2])
end;

begin

new(I);

I := 16961; { First byte = 'A', second = 'B' }
Proc1(1);

new(C);

C*[1] := 'C;
c~[2] := 'D';
Proc1(C);
end.

will produce output
) AB
CD

11.2 Generic Files

Generic files have very restricted usage. Their purpose 1is to
provide a facility for passing various types of files to a single
procedure or function. Generic files may only appear as routine VAR
parameters. Their type is FILE. They can be used in only two ways:

1) Passed as a parameter to another generic file parameter,or

2) As an argument to the LOADADR intrinsic.
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The following examples show two ways of using generic files:

program P;

type

var

FOfInt = file of integer;

F : text;
F2 : file of boolean;

procedure Proci{var GenFile : file);
var
UseGenFile : record
case boolean of
true : (FileOflInterest : “FOfInt);
false : (Offset : integer;
Segment : integer);
end;
begin
loadAdr(GenFile);
storexpr(UseGenFile.Cffset);
storexpr(UseGenFile.Segment);
{ Now FileOfInterest can be used 1}

end;

procedure Proc2(var GenFile : file);
const
STDW = 183;
var
FileOfInterest : "FOflInt;
begin
loadAdr(FileOf Interest);
loadAdr(GenFile);
InLineByte(STDW);
{ Now FileOfInterest can be used }

end;

begin
Proc1(F);
Proc1(F2);
Proc2(F);
Proc2(F2);

end.

- 17 -
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12. Procedure/Function Parameter Types

12.1 Parameter Lists

PERQ Pascal permits, but does not require, the parameter 1list of
procedures and functions which have been forward declared to be
repeated at the site of the actual declaration. If given, the
parameter 1ist must match the previous declaration or a compilation
error will occur. For redeclaration of function parameters, both the
parameter list and the function type must be repeated.

12.2 Function Result Type

PERQ Pascal functions may return any type, with the exception of
type FILE.
12.3 Procedures and Functions as Parameters

PERQ Pascal supports passing procedures and functions as
parameters to other procedures or functions, as described bwv the
BSI/IS0 Pascal Standard [BSI79].

You must put the full description of the procedure parameter in the
routine header (just as if it was defined by itself). For example:

Procedure Enumeratefll (directory: String; Function for each one
(filename: 3tring): boolean; all:boolean);

Note that if the procedure 1is forward declared or in an export
section, the routine header for this procedure cannot be repeated

- 18 -
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13. Modules

The module facility provides the ability to encapsulate
procedures, functions, data and types, as well as supporting separate
compilation. Modules may be separately compiled, and intermodule type
checking will be performed as part of the compilation process. Unless
an identifier 1is exported from a module, it is local to that mcdule
and cannot be wused by other modules. Likewise all identifiers
referenced in a module must be either local to the module or imported
from another module.

Modules do not contain a main statement body. A program 1is =z
special instance of a module and conforms to the definition of a
program given by the PASCAL User Manual and Report [JWT4]. Only a
program may contain & main body, and every executable group of modules
must contain exactly one instance of a program. »

Exporting allows a module to make constants, types, variables,
procedures and functions available to other modules. Importing allows
a module to make use of the EXPORTS of other modules.

Global constants, types, variables, procedures and functions <can
be declared by a module to be private (available only to code within
the module) or exportable (available within the module as well as from
any other module which imports them).

Modules which contain only type and constant declarations cause
no run-time overhead; making them ideal for common declarations. It
should also be noted that such modules may not be compiled (as errors
will be produced), however they may be successfully imported.

131 IMPORTS Declaration

The IMPORTS Declaration specifies the modules which are to be
imported into a module. The declaration includes the name of the
module to be imported and the file name of the source file for that
module. When compiling an import declaration, the source file
containing the module to be imported must be available to the
compiler. .

Note: If the module is composed of several INCLUDE files, only those
files from the file containing the program or module heading through
the file which contains the word PRIVATE, must be available. {See
"Compiler Switches™ in this manual.)

The syntax for the IMPORTS declaration is:

<import declaration part> ::= IMPORTS <module name> FROM <file name>;
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13.2 EXPORTS Declaration Section

If a program or module is to contain any exports, the EXPORTS
Declaration section must immediately follow the program or module
heading. The EXPORTS Declaration section is comprised of the word
EXPORTS followed by the declarations of those items which are to be
exported. These definitions are given as previously specified with
one exception: procedure and function bodies are not given in the
exports section. Only forward references are given. (See
"Declaration Relaxation" in this manual.) (See Chapter 11.2 in the
"PASCAL User Manual and Report" [JW74].) The inclusion of "FORWARD;"
in the EXPORTS reference is omitted.

The EXPORTS Declaration section is terminated by the occurrence
of the word PRIVATE. This signifies the beginning of the declarations
which are local to the module. The PRIVATE Declaration section must
contain the declarations and bodies for. all procedures and functions
defined in the EXPORTS Declaration section.

If a program is to contain no EXPORTS Declaration section, the
inclusion of PRIVATE following the program heading 1is optional
(PRIVATE is assumed). (Note: A module with no EXPORTS would be
useless, since its contents could never be referenced -- it only makes
sense for a program not to have any EXPORTS.)

The new syntax for a unit of compilation is:
<compilation unit> ::= <module> | <programd>
<program> ::= <program heading><{module body><statement partd>.
<module> ::= <module heading><module body>.

<program heading> ::= PROGRAM <identifier> ( <file identifier>
‘ {, <file identifier>});

{module heading> ::= MODULE <idéntifier>;
{module body> ::= EXPORTS <declaration part> PRIVATE

{declaration part> | PRIVATE <declaration part> |
{declaration part> '
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14.0 Excéptions

PERQ Pascal provides an exception handling facility. Exceptions
are typically wused for error conditions. There are three steps to
using an exception:

1) The exception must be declared.
2) A handler for the exceptior must be defined.
3) The exception must be raised.

An exception is declared by the word EXCEPTION followed by its
name and optional list of parameters. For exampie:

EXCEPTION DivisionByZero(Numerator : integer);

Exceptions can be declared anywhere in the declaration portion of a
program or module,

The second step 1is to specify the code to be executed when the
exception condition occurs. This is done by defining a handler with
the same name and parameter types as the declared exception, for
example: .

HANDLER DivisionByZero(Top : integer);
<block>

(See "Declaration Relaxation" in this document for & dsfinition of
<{block>.) Essentially, a handler looks like a procedure with the wecrd
HANDLER substituted for the word PROCCEDURE. Handlers may appear 1in
the same places procedures are allowed, with one difference, Handlers
cannot be global to a module (they may, however, be global to the main
program). The number and type of parameters of a handler must metch
those of the corresponding exception declaration but the names of the
parameters may be different. Multiple handlers can exist for the same
exception as long as there 1is only one per name scope. The -exception
must be declared before its handler(s).

Raising an exception is analogous tc a procedure call. Tﬁé word
RAISE appears before the name and paremeters of -the exception, for
example:

RAISE DivisionByZerc(N);

causes the appropriate handler to execute. The appropriate handler

is determined by the current subprogram calling sequence. The
run-time stack is searched until a subprogram containing a handler (of
the same name) is found. The search starts from the subprogram which
issues the RAISE.
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For example:
program ExampleException;
exception Ex;

‘handler Ex;
begin ] ~ :
writeln('Global Handler for exception Ex');
end;

.procedure Proci;
begin
raise Ex;
end;

procedure Proc2;

handler Ex;
begin
writeln('Local Handler for exception Ex!')
end;

begin

raise Ex;

Proci;

end;

begin
raise Ex;
Proc2;
Proc1i;
end.

produces the follcwing output:

Global Handler for exception Ex
Local Handler for exception Ex
Local Handler for exception Ex
Global Handler for exception Ex

Handlers which are already active are not eligible for
reactivation. In this case the search continues down the run-time
stack until a non-active handler 1is found. A handler cannot,
therefore, invoke itself by raising the same exception it was meant to
handle. If a recursive procedure contains a handler, each activation
of the procedure has its own eligible handler.
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If an exception is raised for which no handler is defined or

eligible, the system catches the exception and invokes the debugger.
A facility is provided to allow the wuser to catch such exceptions

before the system does. Handlers can be defined for the predefined
exception ALL:

EXCEPTION ALL(ES,ER,PStart,PEnd : integer);

where

1) ES is the system segment number of the exception,
2) ER the routine number of the exception,

3) PStart the stack offset of the first word of the exception's
original parameters and,

4) PEnd the stack offset of the word following the original
parameters.

Any raised exception that does not have an eligible handler in
the same or suceeding level (of the calling sequence}, in which an ALL
nandler 1is defined, is caught by that ALL handler. The four integer
parameter values are caiculated by the system and supplied to the ALL
handler. Extreme caution should be used when defining an ALL handler,
as the handler will also catch system exceptions. All cannot be
raised explicitly. The ability to define ALL handlers is intended for
"systems hackers™ only. -

The operating system provides several default handlers.
Information on these handlers can be found in the "Program System" and
"Module Except™ descriptions in the Operating System Manual.

Since exceptions are generally used for serious errors, careful
consideration should be given as to whether or not execution should be
resumed after an exception is raised. When a handler terminates,
execution resumes at the place following the RAISE statement. The
handler can, of course, explicitly dictate otherwise. The EXIT and
GOTO statements may prove useful here (See "Control Structures" in
this manual.) '
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15.0 Dynamic Space Allocation and Deallocation

- The PERQ Pascal Compiler supports the dynamic allocation
procedures NEW and DISPOSE defined on page 105 of PASCAL User Manual
and Report [JW74], along with several upward compatible extensions
which permit full utilization of the PERQ memory architecture.

There are two features of PERQ's memory architecture which
require extensions to the standard allocation procedures. First,
there are situations which require particular alignment of memory
buffers, such as IO operations. Second, PERQ supports multiple data
segments from which dynamic allocation may be performed. This
facilitates grouping data together which are to be accessed together,
which may improve PERQ's performance due to improved swapping. Data
segments are multiples of 256 words in size and are always aligned on
256 word boundaries. For further information of the menmory
~architecture and available functions see the documentation on the

memory manager.

15.1 NEW

If the standard form of the NEW procedure call is used:
NEW(Ptr{,Tag1,...TagN})

memory for Ptr will be allocated with arbitrary alignment from the
default data segment.

The extended form of the NEW procedure call is:
NEW(Segment,Alignment,Ptr{,Tag1,...TagN})

Segment is the segment number from which the allocation is to be
performed. This number 1is returned to the user when creating a new
data segment. The value 0 1is wused to indicate the default data
segment.

Alignment specifies the desired alignment; Any power of 2 to 256
(2%%¥0 through 2%*8) is permissable. Do not use zero to specify the
desired alignment.

If the extended form of NEW is used, both a segment and alignment
must be specified; there is no form which permits selective inclusion
of either characteristic.,

If the desired allocation from any call to NEW cannot be
performed, a NIL pointer is usually returned. However, if memory 1is
exhausted, the FULLMEMORY exception may be raised. If the call to NEW
fzils and raises FULLMEMORY, the user program will abort wunless it
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includes a handler for FULLMEMORY.

15.2 DISPOSE

DISPOSE is identical to the definition given in PASCAL \User
Manual and Report [JWT4]. Note that the segment and alignment are
never given to DISPOSE, only the pointer and tag field values.
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16. Single Precision Logical Operations

The PERQ Pascal compiler supports a variety of single precision
(INTEGER) 1logical operations. The operations supported include: and,
inclusive or, not, exclusive or, shift and rotate. The syntax for
their use resembles that of a function <c¢all; however the code is
generated 1inline to the procedure (hence there is no procedure call

overnead associated with their use). The syntax for the 1logical
funetions are described in the following sections.

16.1 And

Function LAND(Val1,Val2: integer): integer;

LAND returns the bitwise AND of Vall and Valz2.

16.2 Inclusive Or
Function LOR(Val1,Val2: integer): integer;

LOR returns the bitwise INCLUSIVE OR of Vali1 and ValZz.

16.3 Not
Function LNOT(Val: integer): integer;

LNOT returns the bitwise complement of Val.

16.4 Exclusive Or
Function LXOR(Vall,Val2: integer): integer;

LXOR returns the bitwise EXCLUSIVE OR of Vall and ValZ2.

16.5 Shift
Function SHIFT(Value, Distance: integer): integer;

SHIFT returns Value shifted Distance bits. If Distance is
positive, a left shift occurs, otherwise, a right shift occurs. When
performing a left shift, the Least Significant Bit is filled with a 0,
and likewise when performing a right shift, the Most Significant Bit
is filled with a 0.
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16.6 Rotate
Function ROTATE(Value, Distance: integer): integer;
ROTATE returns Value rotated Distance' bits. If Distance 'is

positive a right rotate occurs, otherwise a left rotate occurs. Note
that the direction of the ROTATE is the opposite of SHIFT.
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17. Input/Output Intrinsics.

PERQ's Input/Output intrinsics vary slightly from PASCAL User
Manual and Report [JW74].

17.1 REWRITE
The REWRITE procedure has the following form:
REWRITE(F, Name)

F is the file variable to be associated with the file to be written
and Name is a string containing the name of the file to be created.
EOF(F) becomes true and a new file may be written. The only
difference between the PERQ and PASCAL User Manual and Report[JW74] .
REWRITE is the inclusion of the Tilename string.

17.2 RESET
The RESET procedure has the following form:
RESET(F, Name)

F is the file variable to be associated with the existing file to be
read and Name is a string containing the name of the file to be read.
The current file position is set to the beginning of file, i.e. RESET
assigns the value of the first element of the file to F". ‘EOF(F)
becomes false 1if F is not empty; otherwise, EOF(F) becomes true and
F® is undefined.

17.3 READ/READLN

PERQ Pascal supports extended versions of the READ and READLN
procedures defined by PASCAL User Manual and Report [JWT74]. Along
with the ability to read Iongs, integers (and subranges of integers),
reals and characters, PERQ Pascal also supports reading booleans,
packed arrays of characters, and strings.

_ The strings TRUE and FALSE (or any unique abbreviations) are
valid input for parameters of type boolean. Mixed upper and lower
case are permissible.

If the parameter to be read is a PACKED ARRAY[m..n] of CHAR, then
the next n-m+1 characters from the input line will be used to fill the
array. If there are fewer than n-m+1 characters on the line, the
array will be filled with the available characters, starting at the
m'th position, and the remainder of the array will be filled with
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blanks.

If the parameter to be read 1is of type STRING, then the string
variable will be filled with as many characters as possible until
either the end of the input line is reached or the maximum length of
the string is met. If there are not enough characters on the line to
fill the entire string, the dynamic length of the string will be set
to the number of characters read.

17.4 WRITE/WRITELN

PERQ Pascal provides many extensions to the WRITE and WRITELN
procedures defined by PASCAL User Manual and Report [JW74]. Due to
the scope of these extensions, the WRITE and WRITELN procedures are
completely redefined below:

1. write(p1,...,pn) stands for write(output,pl,...,pn)

2. write(f,p1,...,pn) stands for BEGIN write(f,pi1}; ...
write(f,pn) END

3. writeln(p1,...,pn) stands for writeln(output,pi,...pn)

4, writeln(f,p1,...,pn) stands for BEGIN write(f,p1); .o
write(f,pn); writeln(f) END

5. Every parametef pi must be of one of the forms:
e
e : el
e : el : e2
where e, e1 and e2 are expressions.

6. e 1is the VALUE to be written and may be of type CHAR, long,
integer (or subrange of integer), reazal, boolean, packed
array of char, or string. For parameters of type boolean,
one of the strings TRUE, FALSE or UNDEF will be written;
UNDEF 1is written if the internal form of the expression 1is
neither 0 nor 1.

7. e1, the minimum field width, is optional. In general, the
value e is written with e1 characters (with preceding
blanks). With one excepticn, if el is smaller than the
number of characters required to print the given value, more
space is allocated; 1if e is & packed array of char, then
only the first e1 characters of the array will be printed.
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8. e2, which is optional, is applicable only when e is of type
long, integer (or subrange of integer) or real. If e is of
type 1long or integer (or subrange of integer) then e2
indicates the base in which the value of e is to be printed.
The valid range for e2 1is 2..36 and -36..-2. If e2 is
positive, then the value of e 1is printed as a signed
quantity (16-bit twos complement); otherwise, the value of e
is printed as a full 16-bit unsigned quantity. If e2 is
omitted, the signed value of e is printed in base 10. If e
is of type real, then e2 specifies the number of digits to
follow the decimal point. The number is then printed in
fixed-point notation. If e2 is omitted, then real numbers
are printed in floating-point notation.
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18. Miscellaneous Intrinsies

18.1 StartlIO

STARTIO 1is a special QCode (See the PERQ QCode Reference Manual)
which is used to initiate input/output operations to raw devices.
PERQ Pascal supports a procedure, STARTIO, to facilitate generation of
the correct QCode sequence for I/0 programming. The procedure call
has the following form:

STARTIO(Unit)

where Unit is the hardware unit number of the device to be activated.

18.2 RasterOp

RasterOp is a special QCode which is used to manipulate blocks of
memory of arbitrary sizes. t is especially useful for creating and
modifying displays on the screen. RasterOp modifies a rectangular
area (called the "destination®) of arbitrary size (to the bit). The
picture drawn into this rectangle is computed as a function of the
previous contents of the destination and the contents of another
rectangle of the same size <called the "source®. The functions
performed to combine the twoc pictures are described below.

To allow RasterOp to work on memory other than that used for the
screen bitmap, RasterOp has parameters that specify the areas of
memory to be used for the source and destination: a pointer tc the
start of the memory block and the width of the block in words. Within
these regions, the positions of the source and destination rectangles
are given as offsets from the pointer. Thus position (0,0) would be
at the wupper 1left corner of the region, and, for the screen,
(767, 1023) would be the 1lower right. The operating system module
Screen exports useful parameters.
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The compiler supports a RASTEROP intrinsic which may be wused to
invoke the RasterOp QCode. The form of this call is:

RASTEROP(Function,
Width,
Height,
Destination-X-Position,
Destination~-Y-Position,
Destination-Area-Line-Length,
Destination-Memory-Pointer,
Source-X-Position, -
Source-Y-Position,
Source-Area-Line-Length,
Source-Memory-Pointer)

Note: the values for the destination precede those for the source.
The arguments to RasterOp are defined below:
"Function" defines how the source and the destination are to be
combined to create the final picture stored at the

destination. The RasterOp functions are as follows: (Srec
represents the source and Dst the destination): ‘

Function Name ‘ Action
0 RRpl Dst gets Src
1 RNot Dst gets NOT Src
2 RAnd Dst gets Dst AND Src
3 RAndNot Dst gets Dst AND NOT Srec
y ROr Dst gets Dst OR Sre
5 ROr Not Dst gets Dst OR NOT Srec
6 RXor Dst gets Dst XOR Src
7

RXNor Dst gets Dst XNOR Srec
Tne symbolic names are exported by the file "Raster.Pas™.

"Width" specifies the size in the horizontal ("x") direction of
the source and destination rectangles (given in bits).

"Height" specifies the size in the vertical ("y") direction of
the source and destination rectangles (given in scan 1lines).

"Destination-X-Position" is the bit offset of the left side of

the destination rectangle. The value 1is offset from
Destination-Memory-Pointer (see below).
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"Destination-Y-Position™ is the scan-line offset of the top of
the destination- rectangle. The wvalue 1is offset from
Destination-Memory-Pointer (see below).

"Destination-Area-Line-Length" is the number of words which
comprise a 1line 1in the destination region (hence defining
the region's width). The appropriate value *to use when
operating on the screen is 48. The specified value must be
a multiple of four (4) and within the range 4 through 48.

"Destination-Memory-Pointer" is the 32-bit virtual address of the
top 1left corner of the destination region (it may be a

pointer wvariable of any type). This pointer MUST be
quad-word aligned, however. ( See "New" in this document

for details on buffer alignment.)

"Source-X-Position™ is the bit offset of the 1left side of the
source rectangle. The value is offset from
Source-Memory-Pointer (see below).

(]

"Source-Y-Positicon" is the scan-line offset of the
source rectangle. The valu is i)

Source-Memory-Pointer (see below).
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"Source-Area-Line-Length" is the number of words which comprise a
line in the source region (hence defining the regicn's
width). The appropriate value to use when operating on the
screen 1is 48. The specified value must de a multiple of
four (4) and within the range 4 through U48.

"Source-Memory-Pointer" is the 32-bit virtual address of the top
left corner of the source region (it may be a peinter
variable of any type). This pointer MUST be quad-word
aligned, however. (See "New" in this document for details
on buffer alignment.)

18.3 WordSize

The WordSize intrinsie returns the number of words of storage
required for any item which has a size associated with it. This
includes constants, types, variables and functions. The intrinsic
takes a single parameter, the item whose size is desired, and returns
an integer.

Note: WordSize generates compile time constants, and hence may be used
in constant expressions.
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18.4 MakePtr

The MakePtr intrinsic permits the user to create a pointer to a
data type given a system segment number and offset. Its use 1is
intended for those who are familiar with the system and are sure of
what they are doing. The function takes three parameters. The first
two are the system segment number and offset within that segment to be
used in creating the pointer, respectively, given as 1integers. The
last parameter is the type of the pointer to be created. MakePtr will
return a pointer of the type named by the third parameter.

»

Note: The next seven intrinsies, MakeVRD, 1InLineByte, InLineWord,
InLineAWord, LoadExpr, LoadlAdr and StorExpr, require that the user
have knowledge of how the compiler generates code (which will not be
discussed here). These intrinsics are intended for "system hacking",
and are made available for those who know what they are doing. The
programmer who Wishes to experiment with these may find the QCode
disassembler, QDIS, is very useful to determine if the desired results
were produced. '

18.5 MakeVRD

MakeVRD is used to load a variable routine descriptor for a
procedure or function. (See "Routine Calls and Returns" for a
description of LVRD and CALLV in the QCode Reference Manual.) The
variable vroutine descriptor is 1left on the expression stack of the
PERQ, and any further operations must be performed by the user..  This
procedure takes one parameter, the name of the function or procedure
for which the variable routine descriptor is to be loaded. The use of
this intrinsic assumes that the programmer is familiar with QCode
(primarily a "hacker's" intrinsic).

18.6 InLineByte

InLineByte permits the user to place explicit bytes directly into
the code stream generated by the compiler. This intrinsiec 1is
particulary wuseful for insertion of actual QCodes into a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>