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CopyBoot is intended for use as a "startup" program which is automatically 
executed when the system is booted. It should be renamed 
SYSTEM.STARTUP and stored on the system disk. 

CopyBoot allows you to specify a "startup" program which is automatically 
executed after CopyBoot finishes. If the system disk contains the file 
SYSTEM.NEWSTART, CopyBoot copies it to the RAM disk and changes its 
'name to SYSTEM.STARTUP. When CopyBoot finishes, the SYSTEM.STARTUP 
on the RAM disk is automatically executed. 

NOTE- Both SYSTEM.STARTUP (CopyBoot in disguise) and 
SYSTEMJNTERP can be kept on the system disk ahead of 
ENDBOOT without their being copied to the RAM disk. This is 
because CopyBoot refuses to copy files named SYSTEM.sTARTUP 
or SYSTEMJNTERP. 

NOTE- CopyBoot assumes that the RAM disk has been assigned .to 
unit 11. See 3.2 for details. 

InitDate 

InitDate (INITDATE.CODE on the disk) uses the calendar clock to set the 
system date so you don't have to set it manually. 

InitDate reads the current date from the calendar clock card and sets the 
system date both in memory and on the system disk. 

InitDate is intended for use as a "startup" program which is automatically 
executed when the system is booted. It should be renamed 
SYSTEM.sT ARTUP and stored on the system disk. 

NOTE- InitDate assumes that the calendar clock has been assigned to 
unit 31. See 3.2 for details. 
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4 Formatting New Disks 

The Format utility (FORMAT .CODE on the disk) is used to initialize floppy 
disks so they can be used with the system. 

After you X(ecute FORMAT, the following prompt appears: 

S(ingle sided D(ouble sided Q(uit 

Type's' if you are formatting a single-sided disk, or 'd' if a double-sided 
disk. (Typing 'q' exits the program.) A single-sided disk stores 320 blocks 
of data, while a double-sided disk stores double the amount: 640 blocks. 

NOTE- Single-sided disks can be formatted as double-sided, but this is 
a risky practice. Disks formatted this way store twice as much 
data as normal, but tend to be unreliable. 

Another prompt appears: 

Format wbat unit? [4,5] (type return to exit) 

Type in the unit number of the disk drive to be used for formatting the disk 
followed by <return>. (Typing just <return> exits the program.) 

This prompt appears next: 

Insert disk to be formatted and press F(ormat or Q(uit 

Put the disk in the proper disk drive and type 'f'. If the disk has already 
been formatted, this prompt appears: 

Destroy all information on BLANK! 

Type 'y' to proceed with formatting; type 'n' to chicken out. 

Format writes a period to the screen after formatting each track on the 
disk. If the disk is double-sided, colons appear instead of periods. 

The following message appears when Format finishes formatting: 

320 block disk formatted successfully 

This is displayed when you are formatting single-sided disks; for double-sided 
disks, it will s.ay "640 block disk". 
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Next, if the file FORMAT JNFO is present, Format automatically writes its 
contents onto blocks 0 and 1 of the newly formatted disk. FORMAT JNFO 
contains bootstrap code which is necessary if the disk is to be used as a 
system boot disk. (Blocks 0 and 1 of every disk are reserved for bootstrap 
code.) 

The original prompt then reappears, allowing you to format another disk: 

Insert disk to be formatted and press F(ormat or Q(uit 

NOTE- Format automatically writes an empty disk directory onto 
disks it formats. Disks are named BLANK. 
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5 Machine-dependent Modules 

This section describes machine-dependent modules provided with the Modula-2 
system. 

The library module IBMStuff (5.1) provides access to the display, calendar 
clock, and joysticks. 

The module SYSTEM86 (5.2) provides access to low-level system facilities. 

5.1 IBMStuff 

The library module IBMstuff. provides operations for controlling the joysticks, 
calendar clock, and monitor display. 

The procedure GameIO returns the current settings of an analog input device 
attached to the PC. The most common analog input device is the joystick, 
which is most commonly used to control computer games. The parameters 
axisO through axis3 are set to values in the range 0 •• 99. The parameters 
buttonO through button3 are set to TRUE if the corresponding button is 
depressed; otherwise, they are set to FALSE. The exact interpretation of 
these values depends on the specific peripheral device; for details, see the 
device documentation. 

NOTE- If the period between successive calls to GameIO is too short, 
the subsequent call may not return correct values. Programs 
should generally allow 10 to 20 milliseconds to elapse between 
GameIO calls. 

NOTE - GameIO assumes that an analog input device is properly 
connected to the PC and that the 10GAME driver has been 
assigned I/O unit 30 in the interpreter. 

The procedures ReadTime and WriteTime are used to read and set the time 
and date from the calendar clock card. Time/date values are passed and 
returned as characters strings in variables of type TimeString. The character 
string always has the following format: 

mm/dd/yy hh:mm:ss 

The alphabetic letters denote digits. Leading zero digits and the space in 
the middle are significant. Hours are set according to 24-hour "military" 
time. Strings used to set the time must match this syntax exactly. Note 
that TimeString is declared so that the string always end with a null 
character. 
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NOTE- ReadTime and WriteTime assume that a calendar clock card is 
properly connected to the PC and that the IOCALCLK driver 
has been assigned I/O unit 31 in the interpreter. 

The procedures ScreenPage, ScreenMode, and ScreenCharColor control the PC 
display. 

The procedure ScreenMode sets the display to the specified mode: 40/80 
columns, monochrome/color, or highres graphics as specified by the type 
VideoMode. 

The PC dedicates 16K bytes of memory for its screen display. In higbres 
graphics mode, the display uses all 16K, but in 40 or 80 column mode, the 
display uses only part of the display memory. In modes requiring only 
portions of the display memory, the remaining memory is available as screen 
"pages" which can be alternately displayed on the screen. In 25x40 mode, 8 
pages are available; in 24x80 mode, 4 pages are available. 

The procedure Screen Page is used to switch between screen pages. To 
establish a new screen page, call ScreenPage with the appropriate page 
number; you can then write whatever you want onto the new page. When 
you switch back to the original page, the new page disappears, but it still 
contains whatever you wrote onto it. When you again switch to the new 
page, its contents are automatically displayed on the screen. 

The procedure Screen Char Color is used to set the color and intensity of the 
display. Setting the parameter blink to TR UE causes the display to blink. 
Setting the parameter intensity to TRUE causes the display to appear in high 
intensity. (Note that the high intensity option is not available on all 
monitors.) The parameters foreground and background control the display 
color; foreground indicates the the color of the characters. Foreground and 
background colors are specified by the type Char Color • 
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DEFINITION MODULE IBMStuff; (* $SEG := 63; *) 

EXPORT QUALIFIED 
GameIO, VideoMode, ScreenMode, Page Range , ScreenPage, 
Char Color , ScreenCharColor, TimeString, ReadTime, WriteTime; 

PROCEDURE GameIO (VAR axisO,axis1,axis2,axis3: CARDINAL; 
VAR buttonO,button1,button2,button3: BOOLEAN); 

TYPE Video Mode = (Video40X25BW, 
Video40X25Color, 
Video80X25BW, 
Video80X25Color, 
Video320X200Color, 
Video320X200BW, 
Video640X200BW); 

PROCEDURE ScreenMode (mode: Video Mode); 

TYPE PageRange = [0 •• 7]; 

PROCEDURE ScreenPage (pagenum: PageRange); 

TYPE CharColor = SET OF (ColorR,ColorG,ColorB); 

PROCEDURE ScreenCharColor(blink,intensity: BOOLEAN; 
foreground,background: Char Color); 

TYPE TimeString = ARRAY [0 •• 17] OF CHAR; 
(* digits: "mm/dd/yy hh:mm:ss" *) 

PROCEDURE ReadTime (V AR time: TimeString); 

PROCEDURE WriteTime (time: TimeString); 

END IBMStuff. 
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The library module SYSTEM86 provides access to various low-level system 
facilities • 

. The procedures Peek and Poke provide access to arbitrary locations in 8086 
memory. Because of the 8086's segmented memory architecture, a memory 
address is specified by two parameters: seg and offset. The address mapping 
is as follows: 

logical address = seg*16 + offset 

The procedures InByte, OutByte, InWord, and Out Word correspond to the 8086 
I/O port instructions. On the byte I/O operations, the high order byte of the 
word quantity is either ignored (OutByte) or zeroed (InByte). 

XUnitRead and XUnitWrite are equivalent to the UCSD intrinsics .UnitRead 
and UnitWrite except that they use the 8086's segmented addresses to specify 
the buffer area. 

ClearVector; Raise, and SetPriority provide access to the interrupt system. 
Section 6 describes the interrupt system. 

ClearVector is always passed NILs as address parameters. It is used to 
disassociate a process from an interrupt vector which it has performed 
IOTRANSFERs to. 

Raise generates an interrupt through the specified interrupt vector. 

NOTE- SYSTEM86 is a compile-time module and does not occupy any 
memory at run time. All operations expand to "inline" code 
sequences rather than actual Modula-2 procedure calls. 
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DEFINITION MODULE SYSTEM86; (* $SEG := 1; *) 

FROM SYSTEM IMPORT WORD, ADDRESS; 

EXPORT QUALIFIED 
Peek, Poke, InByte, In Word , Out Byte , OutWord, 
Raise, ClearVector, SetPriority, 
XUnitRead, XUnitWrite; 

PROCEDURE Peek (seg, offset: CARDINAL): CARDINAL; 

PROCEDURE Poke (w: WORD; seg,offset: CARDINAL); 

PROCEDURE InByte (portnum: CARDINAL): CARDINAL; 

PROCEDURE InWord (portnum: CARDINAL): CARDINAL; 

PROCEDURE OutByte (value: WORD; portnum: CARDINAL); 

PROCEDURE OutWord (value: WORD; portnum: CARDINAL); 

PROCEDURE Raise (vector: CARDINAL); 

PROCEDURE ClearVector (a,b: ADDRESS; vector: CARDINAL); 

PROCEDURE Set Priority (NewPriority: CARDINAL): CARDINAL; 

PROCEDURE XUnitRead (unit,seg ,offset ,bytes ,block: CARDINAL; 
control: BITSET); 

PROCEDURE XUnitWrite (unit,seg,offset ,bytes ,block: CARDINAL; 
control: BITSET); 

END SYSTEM86. 
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The interrupt system on the PC provides interrupt vectors for the keyboard, 
serial and parallel ports, timer, vertical retrace, and program break. 

Modula-2 programs are interruptable only between the execution of P-codes. 
Thus, if an interrupt occurs in the middle of a P-code (this includes low-level 
I/O operations), the corresponding IOTRANSFER cannot occur until the 
interpreter fetches the next P-code. 

A process is connected to an interrupt only while an IOTRANSFER call is 
pending. If an interrupt occurs through a vector and there is no 
IOTRANSFER pending, the interrupt is queued for the next 10TRANSFER 
call; any subsequent interrupts through the vector are ignored. If 
IOTRANSFER is called on a vector where an interrupt is pending, the 
transfer takes place immediately. 

One ramification of this scheme is that when a program calls IOTRANSFER 
for the first time, and an interrupt is pending on the vector, an I/O transfer 
occurs immediately. To clear any pending interrupts, a program must call 
ClearVector. before its first IOTRANSFER call (see below for details). 

Nine interrupt vectors are defined for the PC; they are numbered 0 through 
8. Vector assignments are as follows: 

vector 

o 
1 
2 
3 
4 
5 
6 
7 
8 

device 

timer (18.2/sec) 
keyboard (press & release) 
vertical retrace 
unused 
serial port 
unused 
unused 
parallel port 
program break 

Vector 0 is preprogrammed to interrupt 18.2 times per second. It is useful 
for programming time-slicing into a process scheduler by using the vector as 
a timer interrupt to switch processes. 

Vector 1 interrupts whenever a key changes position. Note that this includes 
both pressing and releasing a key; thus, every keystroke generates two 
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interrupts. This feature can be useful for detecting when a key is being 
held down. The procedure UnitIO .UnitBusy can be used to determine whether 
an interrupt was caused by pressing or releasing a key: if UnitBusy(l) returns 
FALSE, the interrupt was caused by pressing a key. (Unit 1 is the console 
I/O unit.) 

NOTE- If a key is pressed and held down, the keyboard's auto-repeat 
feature generates an interrupt for each "virtual" key press, but 
not for the corresponding virtual release. 

Vector 2 is known as the vertical retrace interrupt. "Vertical retrace" refers 
to the period of time when the display monitor's electron scanning .gun 
returns to the top left hand of the screen. This vector is less commonly 
used than the others, being limited to programming high speed flicker-free 
graphics. 

Vector 4 is for serial port interrupts. Note that an interpreter can be 
configured to generate serial port interrupts on input, output, error, or dial­
up; see 3.2 for details. 

Vector 7 is. for parallel port interrupts. Note that an interpreter can be 
configured with parallel port interrupts either enabled or disabled; see 3.2 for 
details. 

Vector 8 interrupts when the program break key is typed. If a process is 
waiting (via IOTRANSFER) on vector 8 when the break key is typed, the 
IOTRANSFER occurs; otherwise, the usual execution error occurs. 

Interrupt priorities are treated as mask values rather than ordinal values. 
The lower eight bits of a module priority number specify which devices are 
prevented from interrupting a module. Bits 0 through 7 in a module priority 
number correspond to interrupt vectors 0 through 7; if a bit is set to 0, the 
corresponding vector cannot interrupt the module. For instance: priority 
value 0 would prevent all vectors from interrupting a module; 2 would 
prevent the keyboard (vector 1) from interrupting; OFFH would allow all 
vectors to interrupt a module. The default interrupt priority is O. 

NOTE- Interrupt vector 8 is nonmaskable; module priority numbers 
have no effect upon it. 

The PC interrupt system provides the procedures Raise, SetPriority, and 
ClearVector to support the use of 10TRANSFER. These are exported from 
the module SYSTEM86 - see 5.2 for details. 

Raise causes an interrupt through the specified vector. 
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SetPriority sets the interrupt priority to the specified value and returns the 
current priority as a function result. SetPriority should be used only when 
necessary; module priority numbers should be used whenever possible. 

ClearVector terminates any IOTRANSFERs pending on a vector. Before 
terminating, programs using IOTRANSFER must call ClearVector(NIL,NIL,x) 
for every interrupt vector that they use; otherwise, an interrupt occuring 
after the program has terminated is likely to crash the system. 

NOTE- Only one IOTRANSFER can be pending on an interrupt vector 
at anyone time; otherwise, execution error 17 occurs. 

WARNING- The program break key can terminate a program without 
allowing it to execute its ClearVector calls, resulting in 
subsequent system crashes. Unless you can guarantee that they 
will not be interrupted by program breaks, all programs using 
IOTRANSFER should create special handler processes which wait 
for program breaks and call ClearVector before terminating the 
program. 
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1 Machine-level Data Representation 

This chapter describes machine-level data representation on the PC. The 
basic unit of storage is a 16-bit word. Bits in a word are numbered 0 to 15; 
bit 0 is the least significant bit. All machine addresses are byte addresses. 

• The procedures SIZE and TSIZE return results in units of bytes. 

• Words consist of two 8-bit bytes. The lower-addressed byte 
al ways contains the least significant byte of a word quantity. 

• Integers are stored in one word as 16-bit two's complement 
values. The minimum integer value is -32768. The maximum 
integer value is 32767. 

• Cardinals are stored in one word as unsigned I6-bit integers. 
The minimum cardinal value is O. The maximum cardinal value 
is 65535. 

• Booleans are stored in one word. The cardinal value of FALSE 
is O. The cardinal value of TRUE is 1. 

• Characters are stored in one word (except in character arrays 
and fixed address variables). The least significant byte contains 
an ASCn character value. The most significant byte contains O. 

• Reals are stored in four words in IEEE 64-bit format. 

• Enumerations are stored in one word. Enumerated constants are 
assigned cardinal values 0, 1, 2, ••• in the order they are 
declared. 

• Subranges assume the data representation of their base type. 

• Arrays are stored in integral numbers of words. Character 
arrays in Modula-2 are stored as byte arrays; the first character 
is stored in the lowest-addressed byte, and remaining characters 
are stored in consecutive bytes. 

• Records are stored in integral numbers of words. Record fields 
are allocated in the order they are declared. 

• Sets are stored in integral numbers of words (unless they are 
sub-word fields of packed records or arrays). The number of 
words allocated for a set is 1 + ORD(high element) DIV 16. 
Sets contain up to 4080 elements (255 words). Sets of negative 
integers are not allowed. 
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• Pointers are stored in one word and contain absolute byte ad­
dresses. The integer value of NIL is -1. 

• Procedure types are stored in one word. The lower-addressed 
byte contains the segment number; the higher-addressed byte the 
procedure number. 

• Opaque types are stored in one word. 

• The types Decimals.DECIMAL, Wides.WIDE, and Files.FilePos are 
actually multiword records - they are documented as opaque 
types merely to discourage access to their internal 
representations. 

• Decimal numbers (of type DECIMAL) are stored in 5 words. The 
five words are treated as an array of 20 4-bit "nibbles" - the 
first nibble contains the decimal sign (of type DecState); the 
remaining 19 nibbles contain decimal digits (0 •• 9). 

• File positions (of type FilePos) are stored in 2 words. The first 
word contains a block number. The second word contains a byte 
offset in the range 1 •• 512. 

• Character variables declared at fixed addresses are stored in a 
single byte. 

• Packed data representation is described in 3.1.1 of The 
Modula-2 System. 

The compiler assigns data offsets to variables and parameters in the order 
they are declared. For example, given the declaration 

VAR I,J: INTEGER; 
K: BOOLEAN; 

The following is always true: ADR(I) < ADR (J) < ADR(K). 
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8 Library Module Hierarchy 

This section describes intermodule dependencies of all library modules 
provided with the system. For more information on module dependencies and 
the module hierarchy, see section 3 in Standard Library. 

• RealInOut -) In Out , Reals, Standards 

• InOut -) Texts, Files, Conversions, Standards 

• Reals -) Te xts, Standards 

• Texts -) Conversions, Files, Storage, Program, Standards, Bits, 
FileDef, U CSDGlobals 

• Files -) Storage~ Program, SystemTypes, UnitIO, Standards, Bits, 
FileDef, BlockIO, U CSDGlobals 

• Terminal -) UCSDGlobals 

• Strings -) Program, Standards 

• Processes -) Storage 

• Storage -) Program, Standards 

• Program -) Storage, SubProgram, LibDef, Standards, BIocldO, 
UnitIO, Bits 
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The Modula operating system is an interactive single-user system for 
developing Modula-2 and Pascal programs. It is compatible with the 
version n U CSD Pascal system. 

The Modula operating system provides the following facilities: 

• Batch Command Interpreter - Reads a series of system 
commands and data from a command file. It is used to 
automate repetitive system tasks. 

• Shell Command Interpreter - Creates a "command shell" 
programming environment where individual programs can be 
linked together to perform complex tasks. 

• File Manager -Manages disk files and volumes. 

• Line-oriented Editor - Offers basic text editing capabilities on 
unconfigured systems. 

• Pascal Compiler - A fast one-pass compiler which includes' 
many of the UCSD Pascal language extensions. 

• Utility Programs - A large collection of utilities which aid 
system configuration and software development. 

1.1 Scope of This Manual 

This manual describes Volition Systems' Modula operating system. It provides 
a complete description of the system commands and features. 

This manual is not a tutorial - it assumes you are familiar with the U CSD 
Pascal language and the UCSD Pascal system. If you have not used UCSD 
Pascal, the following books are recommended as tutorials: 

Introduction to the U CSD p-system 
Charles W. Grant and Jon Butah 
Sybex, Berkeley, California, 1982. 

Introduction to Pascal (Including U CSD Pascal) 
Rodnay Zaks 
Sybex, Berkeley, California, 1981. 
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1.2 Notation 

This section describes the notation used in this manual. 

A variant of Backus-Naur form (BNF) is used as a notation for describing the 
form of promptlines, input data, and text file items. Meta-words are words 
which represent a class of words; they are delimited by angular brackets (' <, 
and I>'). Thus, the words 'trout', 'salmon', and 'tuna' are acceptable 
sUbstitutions for the meta-word '<fish>'; here is an expression describing the 
sUbstitution: 

<fish> ::= trout I salmon I tuna 

The symbol '::=' indicates that the meta-word on the left-hand side can be 
sUbstituted with the right-hand side. The vertical bar 'I' separates possible 
choices for substitution; the example above indicates that itrout', 'salmon', or 
'tuna' can be sUbstituted for '<fish>'. 

An item enclosed in brackets ('[' and 'l') can be optionally substituted into a 
textual expression; for instance, '[micro]computer' can represent the text 
strings 'computer' and 'microcomputer'. 

An item enclosed in braces ('l' and 'I') can be substituted zero or more times 
into a textual expression~ The following expression represents responses to 
jokes possessing varying degrees of humor: 

<joke response> ::= {hal 

Literal occurrences of the characters used above are delimited by quotes to 
avoid confusing them with notational definitions (e.g. <left-bracket> ::= '<I I 
'I' I 'Pl. 

BNF notation is often used informally to describe the appearance of a 
promptiine or the required form of some input data. Here are some typical 
examples: 

Typing <cr> completes the input prompt. 
President <surname>. should be [<expletive>] impeached! 

The syntax for .Pascal's IF statement is: 

IF <Boolean expression> THEN <statement> [ELSE <Statement>] 
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NOTE- Paragraphs beginning with the word NOTE contain interesting 
or useful,.information related to the current topic. 

WARNIN G - . Paragraphs beginning with the word WARNIN G point out 
potential problems associated with the current topic. 

Section references have the form 'x.y.z •••• ',. where x, y, and z denote digits. 
The first digit indicates the chapter; subsequent digits indicate sections 
within the chapter. For instance, the phrase 'see 3.4' refers to section 4 in 
chapter 3. 

This manual defines a number of terms for describing system features and 
commands. When new terms are introduced, they appear in boldface and are 
followed by either a definition or a reference to the defining section. 

1.3 Terminology 

This section describes the terminology used in this manual. 

The following terms are used to describe the file I/O system: file name, 
file block, block number, unit, and unit number. 

A file name is a character string that conforms to the file naming 
conventions of the UeSD Pascal file system. 

File names usually consist of a file title and a file suffix. For instance, 
the file name 'LIB.TEXT' contains the file title 'LIB' and the file suffix 
'.TEXT'. 

A file block is the basic unit of disk file storage; a block contains 512 
bytes. A block number is a number specifying a ·file block within a disk 
file; the first block of a .disk file is block O. 

A unit corresponds to a physical I/O device. Each unit is identified by a 
unique unit number. For instance, unit 1 is the system console, unit 6 is the 
printer, and units 4 and 5 are the disk drives. 

This manual upholds the tradition in U eSD Pascal system documents of 
describing key commands as metawords. <cr> and <return> denote the 
carriage return key. <Spacebar> and <space> denote the space key. <etx> 
and <esc> denote the keys defined as the accept and escape commands 
respectively. Vector keys are denoted by <left>, <right>, <up>, and 
<down>. Many of these commands are defined using the Setup utility (10.5.1). 
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2 Basic Concepts 

This chapter describes some basic concepts used throughout the system: 

• Promptlines 

• Prompts 

• Key commands 

Promptlines display the available commands across the top of the screen. 
Promptlines are described in section 2.1. 

Prompts ask you for specific information: a file name, a number, or 
sometimes just a 'yes' or 'no'. Prompts are described in section 2.2. 

Key eommands are certain terminal keys which are defined as system 
commands. Key commands are described in section 2.3. 

2,,1 Promptlines 

Promptlines are used to display the available commands in many parts of the 
system." Promptlines appear across the top of the screeno Here is an 
example: 

Command: E(dit, R(un, POle, C(omp, B(ateh, S(hell, X(ecute 

. Commands are invoked by typing one of the command characters. The 
command characters in a promptline are capitalized and (usually) separated 
from the command abbreviation with a left parenthesis; for instance, typing 
'e' to the above promptline invokes the editor. Note that command 
characters can be typed in either as upper or lower case letters. 

Some promptlines contain more commands than can be displayed across the 
screen. With these promptiines, typing '1' as a command character displays 
a promptline containing a second set of commands. 

Many system promptlines display a version number in their promptiines. This 
indicates what release version of that program you are using. 
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The system displays a prompt when it needs some information. Prompts 
usually appear in the form of a question: 

Compile wbat file! 

Are you sure (yIn)? 

Scan for bow many blocks? 

Prompts fall into two classes: the 'yes/no' prompt or the input prompt. 

'Yes/no' prompts are the simplest to answer: merely type 'y' or tnt. ('Y' and 
'N' also work.) 

Input prompts require a string of characters followed by <return>. Typing 
<return> signals the end of the character string. You can use <backspace> 
to erase any typing mistakes. You can also erase everything you've typed by 
hitting <delete>. 

Most input prompts offer a way to 'escape' from the prompt. For instance, 
typing just <return> to the prompt 

Compile what file! 

••• returns you to the system promptline. Most (but not all) input prompts in 
the system recognize <return> as an escape. 



Modula Operating System 
Basic Concepts 
page 6 

2.3 Key Commands 

This section Qescribes key commands recognized by the system. 

The <accept> and <escape> keys are used throughout the system as command 
terminators. <accept> is used mostly in ASE, where it indicates a command 
is to be completed. <escape> is recognized as a way to escape from (undo) 
a command. The actual keys that invoke <accept> and <escape> are 'soft'; 
that is, they are defined when the terminal is configured for the system. 

Cursor movement is important in a few parts of the system - mainly the 
editor. <space> and <backspace> move the cursor in the expected direction. 
The vector keys <left>, <right>, <up>, and <down> also work in the usual 
sense. 

The <eof> key is used to terminate character streams when the console is 
accessed as an input file. <eof> is usually defined (during system 
configuration) as ctrl-C. 

The stop/start keys are used to stop console output. This is useful for 
stopping programs which are spewing out data faster than you can read it -
typing the stop key halts the program, freezing the console display. Console 
output (and thus program execution) are resumed by typing the start key. 
ctrl-S usually serves as the stop/start toggle, but some systems define ctrl-S 
as the stop key and ctrl-Q as the start key. . 

The flush key causes the system to discard all console output until the next 
console read operation is completed. Console output can also be restored by 
typing the flush key again. The flush key is useful for speeding up programs 
which are bogged down because of their voluminous console output. The 

. flush key is usually defined as ctrl-F. . 
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The Modula operating system provides basic facilities for program execution, 
error handling, and Pascal runtime support. It also offers a number of useful 
features: 

• You can configure the system to automatically execute a user 
program when it first starts up. This lets you create turnkey 
applications. 

• Programs can be kept in the work file to reduce the number of 
commands needed to compile and execute them. This speeds up 
program development. 

• When a syntax error occurs during compilation, the system can 
automatically invoke the editor to let you fix the error. This 
simplifies debugging. 

• The file system implements high level concepts such as 
removable disk volumes and device-independent file I/O. 

• The batch command interpreter lets you automate repetitive 
system tasks. System commands and data are read from a 
command file instead of the keyboard. The system can be 
configured to automatically execute a command file when it first 
starts up. 

Section 3.1 explains how to start the system. 

The work file is described in 3.2. 

Syntax errors and editor invocation are described in 3.3. 

Runtime error handling is described in 3.4. 

Disk volume swapping is described in 3.5. 

Operating system commands are described in 3.6. 

NOTB- The file system is described in chapter 4. 
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3.1 Starting the System 

The operating system is started up by placing the system disk in the proper 
disk drive and pressing the 'boot' button. (Details on this procedure may 
vary across different machines.) 

After a few moments and a few disk accesses, the welcome message appears 
on the screen: 

SYSTEM: 

29 Mar 83 

Volition Systems Modula-2 O.3m 

The welcome message displays the names of all online disk volumes and the 
current system date. The system promptline then appears across the top of 
the screen: 

Xecute, Batch, Shell, Run, File, Edit, Comp, UsrRst, Init 

The system is now ready for you to type one of the system commands. See 
3.6 for details on the system commands. 

If a program named SYSTEM.STARTUP resides on the system disk, the 
operating system immediately executes it instead of displaying the welcome 
message and system prompt. This feature lets you create stand-alone 
application systems where the operating system is never visible to the end 
user. 
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The work file is a special file which is used as a 'work' area for developing 
programs. The work file speeds up program development by reducing the 
number of commands you have to type in order to edit, compile, and execute 
your program. 

Here is how the work file works: 

• If you type E(dit and a work file exists, the editor selects it as 
the input file. 

• If you type C(ompile and a work file exists, the compiler 
automatically begins compiling the work file. 

• If you type R(un and a compiled work file exists, the operating 
system automatically executes the work file. 

• If you type R(un and an uncompiled work file exists, the system 
automatically compiles and executes the work file. 

The work file actually consists of two parts: the work text file, and the 
work code file. The work code file is usually the compiled form of the work 
text file. 

To create a new work file, type <return> to the editor's input file prompt. 
At the end of the edit session, the editor's U(pdate command writes the 
newly created work file to a disk file named SYSTEM.WRK.TEXT. Compiling 
this file results· in the file SYSTEM.WRK.CODE. 

Because the work file SYSTEM.WRK is only a temporary 'scratch pad', you 
will probably want to save the results as a regular disk file. The filer 
command S(a ve lets you permanently save the current work file as a regular 
file. 

Another way to create a work file is to select an existing disk file as the 
new work file. The filer command G(et specifies an existing named disk file 
as the work file. 

Finally, to get rid of the current work file, the filer command N(ew removes 
any SYSTEM.WRK files and disassociates any existing regular files from being 
the work file. 
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3.3 Syntax Errors and the Editor 

When the compiler finds a syntax error in your program, you have the choice 
of continuing compiling, stopping the compiler, or invoking the editor to fix 
the error. If you choose to edit your program, the operating system 
automatically starts the editor, which moves the cursor to the location of the 
error and displays a message describing the error. 

NOTE- If you are not compiling the work file, the editor has to ask 
. for the name of the file being compiled before it can jump to 

the syntax error location. 
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The operating system is responsible for handling software and hardware errors 
that occur during Pascal program execution. When an error occurs, the 
system displays a message describing the error and then terminates the 
program. 

Note that programs may be terminated either by an execution error or by 
explicit user interruption of the program (i.e. typing the <break> key). 

Execution error messages consist of an error description and the location of 
the error in the program code. 

Example of an execution error message: 

Divide by zero 
SI 1, PI 5, II 20 
Type <space> to continue 

The error description is usually' a textual message (e.g. 'Value Range Error'), 
but sometimes only an execution error number is displayed. Execution error 
numbers are described in Appendix 3. 

When an execution error is caused by an I/O error, a message describing the 
I/O error is printed next to the execution error message. As with execution 
errors, sometimes only an I/O error number is displayed. I/O error numbers 
are described in Appendix 2. 

The execution error location is specified in terms of the code file structure; 
the'S', 'P', and 'I' fields indicate the segment, procedure, and code offset of 
the instruction that caused the error. If you have a compiled listing of the 
program, you can use these offsets to trace. the error to a single statement 
within the source program. 

After you type the space bar, the system terminates the program, 
reinitializes itself, and redisplays the system prompt. 

A stack overfiow occurs when there is not enough memory for a program to 
continue executing. The program is terminated, and the following message 
appears on the screen: 

·STK OFLOW· 

The system then reinitializes itself and redisplays the system prompt. 
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3.5 Disk Swapping 

The Modula operating system allows you to mount and dismount different disk 
volumes during normal system operation. For instance, to transfer files from 
one disk to another, you can enter the filer, replace the system disk with 
the disks you wish to transfer to, then transfer the files. By detecting disk 
swapping, the system is able to keep track of what disk volumes are 
currently online (without crashing like some other popular operating systems 
do). 

During program execution, however, disk swapping can be risky. if a system 
or user program requires a code segment from a disk volume and the volume 
is no longer online, the system will crash. The system addresses this problem 
in two ways. 

First, the file handler and most utility programs do not contain segment 
procedures; their code remains resident throughout executionQ (Your programs 
will have to do the same in order to be immune to ~isk swapping.) 

Second, the operating system tries to protect itself from crashes caused by 
random disk swapping. If the operating system determines that the system 
disk is not mounted, the following message appears after the program 
term ina tes: 

Replace SYSTEM: 

The system then waits until the system disk is remounted in the proper drive; 
when it is, the system prompt is redisplayed. 

WARNING- The operating system detects disk swapping by checking 
the disk volume name whenever a disk is accessed by a 
directory operation (e.g. Open or Close). If the system disk is 
replaced by a disk volume that is never accessed, program 
termination will halt the system with an unrecoverable execution 
error. 
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This section describes the commands available from the system promptline. 

3.6.1 Clear Screen 

If you type a character which is not a system command, the screen is 
cleared and the system promptline is redisplayed. 

3.6.2 C(ompile 

C(ompile invokes the Pascal compiler. 

The compiler is the code file SYSTEM.COMPILER. 

The Pascal compiler is described in chapter 8. 

3.6.3 E(dit 

E(dit invokes' the editor. 

The editor is a code file named SYSTEM.EDITOR. 

If a' work text file exists, it is automatically entered as the input file name. 

The editor is described in the ASE User's Manual. 

3.6.4 PUle 

F(ile invokes the filer. 

The filer is the code file SYSTEM.FILER. 

The filer is described in chapter 5. 

HOTE- The filer can be operated without having the disk containing 
the filer code file oriline. 



Modula Operating System 
Operating System 
page 14 

3.6.5 B(alt 

H(alt stops the system. 

The only way to restart the system after H(alt is to reboot. 

3.6.6 I(nitialize 

I(nitialize causes the system to reinitialize its state information. 

The operating system clears all online I/O devices, rebuilds the system data 
structures, and searches all online disk volumes to locate the system 
programs. 

Most execution errors automatically invoke I(nitializee 

3.6.'1 R(un 

R(un executes the work file 0 

If the work code file does not exist, the compiler is automatically invoked", 
If a work text file does not exist, the compiler input prompt appears., 

3.6.8 B(atch 

B(atch invokes the batch command interpreter. 

The batch command interpreter is the code file SYSTEM .BA TeH on the 
system volume. 

The batch command interpreter is described in chapter 6. 
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S(hell invokes the shell command interpreter. 
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The shell command interpreter is the code file SYSTEM.SHELL on the system 
volume. 

The shell command interpreter is described in chapter 7. 

3.6.10 U(ser restart 

U(ser restart reexecutes the last program executed. U(ser restart does not 
work if the system has been reinitialized. 

3.6.11 X(eeute 

X(ecute executes the specified code file. 

The following prompt appears: 

Execute 'what fileY 

Type in the title of the code file to be executed. The file suffix '.CODE' is 
automatically appended to the file name (unless it ends with a period). 



4 Pile System 

This chapter describes the Modula file system. Note that it is identical to 
the UCSD Pascal file system. 

There are two good reasons for learning the file system in detail: 

• Much of the file name syntax involves simplifying the 
specification of a file. Because mO$t of your time in the 
system is spent creating, modifying, or deleting files, you can 
save a lot of time and effort by learning the file naming 
conventions. 

• The Modula file system requires more a bit more user attention 
than other file systems; in particular, it is susceptible to running 
out of disk space if disk files and disk volumes are not properly 
managed. This problem can be minimized if your programs are 
designed with a firm understanding of how the file ~ system 
works. 

Files and disk file attributes are described in 4.1. 

Disk volumes are described in 4.2. 

Disk directories are described in 4.3. 

File names and file name syntax are described in 4.4. 
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A file is a collection of information which is usually stored on a disk. A 
disk file is referred to by its file name. Each disk has a directory which 
contains the file names and disk locations of each file on the disk. Files are 
accessed by programs and by the filer. 

4.1.1 File Attributes 

Each file is assigned a number of file attributes. 

One of the attributes of a file is the file date. The current system date 
(5.3.3) is assigned to a file when it is created or modified. 

Another file attribute is called the file type. The type of a file determines 
the way it can be used; for instance, the system does not let you edit code 
files or execute text files. File types are assigned based on part of the file 
name known as the file suffix. Note that file types are assigned when the 
file is first created; the file name can be changed later without affecting 
the file type. 

Here are the reserved file suffixes: 

.TEXT 

.BACK 

• CODE 

.DATA 

.BAD 

4.1.2 File Lengths 

Human-readable text • 

Machine-executable code • 

Datao (The default file type) 

A worn-out area on the disk • 

When a disk file is created, the file system allocates a fixed area on disk 
where the file is to reside. When the newly created file is closed, the file 
system releases any disk space that was not actually used by the file; 
however, while the file is open, it reserves all of its allocated disk space for 
growing room. A file's allocated disk space is. known as its length 
attribute. 

By default, newly created files are allocated the largest free space on the 
volume; this minimize the chances of their running out of disk space as they 



Modula Operating System 
File System 
page 18 

are written to. However, this scheme causes problems when a program 
attempts to create more than one file on a disk volume having only one free 
space; though the free space might easily contain all of the finished files, 
the first file created is allocated all available disk space, preventing the 
other files from being created. 

To avoid this problem, a file's length attribute can be explicitly specified by 
appending a length specifier to the file name. The length specifier value 
indicates the estimated maximum file size (in blocks). The file system then 
allocates the disk file in the first free space large enough to contain it. 
For instance, with the file name 'roger.file[77]', the file system allocates the 
file 'roger.file' 77 blocks of disk space in the first free space large enough 
to contain it. 

The file length specifier '[*]' is useful when creating more than one file on a 
volume; it allocates the file in either half the largest free space on the disk 
or the second largest free space - whichever is largest. 

NOTE- If a growing file reaches the end of its allocat~d disk space, 
one of two things happens. If the disk space following the 
file's allocated space is already occupied by an existing file, the 

. file system reports the error 'No room on volume'. If the 
following disk space is part of a free space, the file system 
extends the file's len~th attribute into the adjacent free space .. 

NOTE- Over time, disk free spaces tend to increase in number and 
decrease in size, making it more difficult to create new files (or 
extend existing ones). Free spaces can be consolidated with the 
file manager's K(runch command (5.3.6). 

4.2 Volumes 

A volume is any I/O device: the printer, the console, a serial port, or a 
disko 

A serial device cannot store information - it can only produce or consume 
a stream of data. The console, printer, and serial ports are serial devices. 

A block-structured device is one that can store a directory and files -
most commonly a disk drive. Block-structured devices are divided into a 
fixed number of 512 byte storage areas known as blocks. Blocks are 
randomly accessible by block number. Disks are usually the only block­
structured devices. 

Volumes are addressed either by their volume Dame or unit number. Each 
I/O device is assigned a unit number. Each serial device is assigned a fixed 
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volume name. The volume name of a block-structured device is whatever 
disk volume is mounted in the device. 

, 
Volume Name 

CONSOLE: 
SYSTERM: 
<vol name> 
<vol name> 
PRINTER: 
REMIN: 
REMOUT: 
<vol names> 

4.3 Directories 

Unit Humber 

1 
2 
4 
5 
6 
7 
8 
9 - 12 

Description 

screen &. keyboard with echo 
screen &. keyboard without echo 
the system 'boot' disk 
the alternate disk 
the line printer 
serial input line 
serial output line 
additional disk drives 

Directories are stored on a disk along with the disk files. The directory is 4 
blocks longs and is kept on blocks 2 thru 5 of a disk. 

Directories contain the volume name and up to 77 directory entries. Each 
directory entry contains the name, disk location, and attributes of a disk file. 
A directory cannot contain two permanent files with the same name; saving a 
file on a disk volume already containing a file with the same name deletes 
the existing file. Note that program-generated temporary disk files can 
coexist with files having the same name - a temporary file 'only becomes 
permanent when it is closed and locked (8.3.1). 

The filer automatically initializes disk volumes to contain two disk 
directories. The second directory is called a duplicate directory - it 
serves as a backup copy of the main directory. 

The duplicate directory is 4 blocks longs and is kept on blocks 6 thru 9 of 
the disk. If something happens to the main directory (e.g. a bad block), it 
can be restored by using the information stored in the backup directory. . The 
utility program CopyDupDir copies the duplicate directory onto the space 
occupied by the main directory. 
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4.4 File Names 

File names are used to address files and volumes. A file's attributes, 
maximum size, and disk location are all controlled by its initial file name. 
The system commands and the program I/O intrinsics both use the same file 
name syntax. 

<file name> 
<file id> -------~) 

L <volume id> _1 ___________ 1...& 
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Volume identifiers are used to specify volumes or files contained in volumes. 

<volume id> 
,<number>: --~--------~ 

<volume name>: -

• 
. . 

A volume name can include any characters except 'I' or 'I' and can be up 
seven characters long. 

Using '*' as a volume identifier· specifies the system volume. This is 
provided as a handy abbreviation for addressing files stored on the system 
disk. Note that unlike other volume identifiers, '*' does not require a colon 
to appear after it. The entire system volume can be addressed with the file 
name '*'. 

The default volume name is called the prefixed volume. Disk file names 
lacking a volume identifier are assumed to reside on the prefixed volume; 
thus, you can save time by setting the most frequently used disk volume as 
the prefixed volume. The prefixed volume is set with the filer command 
P(refix. . 

Examples of volume names: 

#5: 
XFRDISK: 
* . • 
* . . 

WARNIN G - Beware of using disk volume names as normal files. 
Treating a disk volume as a file exposes its directory to harm, 
because if you write to this 'file', the data gets written over 
the directory and all files on the disk get lost. The only place 
volume names should be used as file names is in the filer when 
it prompts for a volume name or when you C(hange a volume 
name. 
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4.4.2 Pile Identifiers 

File identifiers are used to specify disk files stored on volumes. 

<file id> 
---- (title) --....-----'!----.----------) .. 

L <suffiX> T L [.] .J' 
L [m]J-

A file identifier consists of a title followed by an optional suffix and 
length specifier. The title and suffix may be up to fifteen characters long. 

A file length specifier is delimited by square brackets. The symbol 'm' 
denotes 'a positive integer. 

Examples of file names: 

FORZ.TEXT 
SHELL.l.TEXT[*] 
*SYSTEM.WRK.TEXT 
SYSTEM.MODULA 
MACRO:PEST .FOTO[27] 
STUFF.DATA 



4.4.3 File Name Syntax 
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<file id> --~---)~, 

L <volume id> _1' ..... _______ ---'1 
<volume id> 

<file id> 

'<number>: --~--------~ 

<volume name>: 

• 
. . 

-- <title> --[r--"<s-U-ff-ix-> ..... Tr--"'I"'[-[-.]-l:a-----9? 

l [m]J 

All spaces and control characters are ignored, and all lower case characters 
are mapped to upper case. The following characters should not be used in a 
file name: '$', '=', '?', '[t, and ','., The filer uses them as wildcard 
characters. 

A volume name may contain any characters except '#' or ':' and can be up 
seven characters long. A file identifier may contain any character (except 
'P) and can be up to fifteen characters long. 
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5 Pile Manager 

The file manager ('filer' for short) is used to perform the following tasks: 

• Managing disk files. 

• Displaying the files stored on a disk volume. 

• Managing work files. 

• Managing disk volumes. 

• Detecting and fixing damaged disks. 

Section 5.1 describes the filer promptline and explains how to respond to 
certain filer commands. 

Section 5.2 describes file names in the filer. File names may contain 
'wildcard' characters which allow a single file name to specify several disk 
files. Wildcards let you manipulate a number of disk files with a single filer 
command. 

Section 5.3 describes the filer commands" 

NOTE - Before you use the filer, you should understand how the 
Modula file system works. The file system is described in 
chapter 4. 
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L(dir, T(rans, R(em, C(hng, D(ate, P(refix, V(ols, Z(ero, Q(uit ! 

This promptline does not display all the filer commands. The other commands 
appear if you type '1': 

K(rncb, M(ake, B(adBlk, E(xdir, G(et, S(ave, W(hat, H(ew, X(amin ! 

Most filer commands accept one or two file names as arguments; however, 
you can type in as many files names as you want, and the filer command will 
operate on each file specified. Lists of file names are separated by commas. 
Filer commands that accept a single file name read file names from the list 
one at a time. Filer commands that accept file name pairs (e.g. T<ransfer) 
read file names from the list two at a time. 

5.2 File Names 

File names are entered in the usual U CSD Pascal file name syntax. The 
G(et and S(ave commands do not require file suffixes (e.g. 'MYFILE'); all 
other commands expect complete file names (e.g. 'MYFILE.TEXT'). 

The character '=' is allowed to appear in file names. It is called a wildcard 
because it allows a single file name to match a number of disk files. For 
example, removing the file name 'F=.TEXT' causes the filer to remove all 
text files whose names begin with 'F'. Removing the file name '=' removes 
all the files on your disk! (But not· without a warning prompt.) 

NOTE- A file name may contain more than one wildcard (e.g. 
'=STUFF='). 

An occurrence of '=' matches any string of characters in a file name -
including the empty string. In commands that accept file name pairs, an '=' 
in the second file name is replaced with the character string matched by the 
wildcard in the first file name. 

Example of '=' wildcard: 

Transfer what file! BACKUP:=.CODE,BOOT:SYSTEM.= 

All the code files on the BACKUP volume are transfered to the BOOT 
volume. The code files on BACKUP become system files on BOOT; for 
instance, MODULA.CODE is renamed SYSTEM.MODULA. 
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The character '?' works like '=', but causes the filer to write a prompt for 
each file that matches the file name. '1' allows you to skip some of the 
files that match the wildcard file name. 

Example of I?' wildcard: 

Remove wbat file! ? .CODE 

The R(emove command then writes a series of prompts: 

'Remove <file name).CODE!' 

.0. for every code file on the volume. Typing 'y' or 'Y' removes the file and 
generates the next 'Remove?' prompt; 'n' or 'N' preserves the named file. 
<escape) terminates the entire R(emove command. 

The '$' character is used in commands that accept file name pairs. When 
used as the second file name, '$' denotes the first file name (which can 
contain wildcards). 

Transfer wbat file! FILER.CODE,#5:$ 
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This section presents a command overview; commands are grouped according 
to their function. Sections 5.3.1 through 5.3.18 describe each command in 
detail; commands are ordered alphabetically for ease of reference. 

Disk File Commands 

C(hange 
T(ransfer 
R(emove 
M(ake 

Work File Commands 

G(et 
S(ave 
N(ew 
W(hat 

Change file names. 
Transfer files from one disk to another. 
Remove files. 
Create new files. 

Establish a new work file. 
Save the current work file. 
Remove the current work file. 
Display work file status. 

Disk Volume Commands 

L(dir 
E(x dir 
D(ate 
K(runch 
P(refix 
V(olumes 
Z(ero 

List files on a disk volume. 
Extended listing of files on a disk volume. 
Change the system date on all disk volumes. 
Merge all free spaces on a disk volume. 
Change the prefixed volume name. 
List online volumes. 
Initialize a disk volume. 

Disk -Repair Commands 

B(ad blocks 
X(amine 

Check for damaged disk blocks. 
Repair damaged disk blocks. 



Modula Operating System 
File Manager 
page 28 

5.3.1 B(ad blocks 

The B(ad blocks command checks disk volumes for blocks that can no longer 
store information reliably. 

The following prompt appears: 

Bad block scan of what volume! 

Type in the name of the volume to to be scanned. 

B(ad blocks check each block on the disk volume. If a block is bad, a 
message appears identifying it. At the end of the scan, the number of bad 
blocks is printed. 

NOTE - The X(amine command is used to repair bad blocks (or to 
mark them 'bad' if they cannot be repaired). 

5.3.2 C(hange 

The C(hange command changes the name of a disk file or volume. 

C(hange requires a pair of file names: the name to be changed followed by 
the new name. 

If a wildcard is used in the first file name, then it also must appear in the 
second; strings matched by the first wildcard are substituted in the second. 

Examples of C(hange: 

Change what file! =.BACK,=.TEXT 

Changes all backup files on the volume to text files. 

Change what file! MYDISK:,ARCmVE: 

Renames the disk volume MYDISK to ARCHIVE. 



5.3.3 D(ate 

The D(ate command sets the system date. 

DATE SET: <1 •• 31>-<JAN •• DEC>-<OO •• 99) 
Today ~ 5-Dec-82 
Hew date! 
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To save the current date, type <return>. To set a new date, type it in the 
indicated form. You do not have to type in all of the date fields; for 
instance, typing 'S-Dec' followed by <return> preserves the current year. 

The system assigns the current date to newly created or modified disk files. 
File dates can be viewed with the filer commands L(dir and E(x dire 
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5.3.4 E(x dir 

The E(x dir command displays an extended directory listing of the specified 
disk volume. 

The following prompt appears: 

Dir of wbat volume! 

Type in the name of the disk volume to to be listed. 

E(x dir displays all files and free spaces on a volume. The listing displays 
the following information: 

• file name 

• file size (in blocks) 

• file date 

• starting block number 

• II valid data bytes in last block 

• file type 

NOTE - See the L(dir command for more information on E(x dir. 

Sample of extended directory listing: 

MANUAL: 
STARTDOC.TEXT 12 29-Sep-82 '116 512 Textfile 
FILER.TEXT 4 3-Dee-82 128 512 Textfile 
< UNUSED > 190 132 
FILER.l.BACK 62 3-Dee-82 922 512 Textfile 
FILER.l.TEXT 58 3-Dec-82 984 512 Textfile 
< UNUSED > 1238 1042 
6/& files<Iisted/in-dir>, 52 blocks used, 28 unused, 38 in largest 



5.3.5 G(et 
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The G(et command specifies an existing disk file as the work file. 

If an unsaved work file exists, the following prompt appears first: 
/ 

Throwaway current workflle! 

Type 'y' to discard the existing work file; type anything else to escape. 

The following prompt appears: 

Get what file! 

The file name is entered without a file suffix. 

NOTE- G(et does not actually create a new disk file; it merely 
specifies an existing file as the source of the new work file. 
See 3.2 for more information on work files. 
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5.3.6 K(runch 

The K(runch command merges the free spaces on a disk volume into one 
contiguous area. 

The following prompt appears: 

Crunch what volume! 

Type in the name of the volume to be crunched. The next prompt appears: 

Prom the end of disk, block 420! (YIN) 

Type something other than 'y' or 'n' to escape. Type 'y' to commence 
normal crunching - all disk files will be moved forward on the disk volume, 
leaving one large free space at the end of the disk. 

If you want to crunch the files towards the end of the disk, type 'n'. The 
following prompt appears: 

Starting at block i! 

Type a non-number to escape. Typing a block number causes all files beyond 
the specified block number to be moved to the end of the disk. This so­
called 'backwards crunch' is used to open free spaces between existing files; 
it is useful for inserting new files in front of the existing files on a volume. 

NOTE- Be sure to do a B(ad blocks scan before crunching a disk 
volume; files can be lost by writing them over' (unmarked) bad 
blocks. K(runch avoids overwriting disk blocks already marked 
'bad'. 

WARNING- K(runch is a critical operation. if the disk volume is 
removed (or the system fails) during crunching, disk files on the 
volume may be ruined. 



5.3.7 L(dir 
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The L(dir command lists the disk files contained on the specified disk volume. 
The directory listing can be written to the console or to a text file. 

The following prompt appears: 

Dir of what volume? 

Type in the name of the volume to be listed. 

Wildcards can be used to list subsets of the files on a volume; the wildcard 
file name is appended to the volume name. For example, '=.TEXT' lists all 
the text files on the prefixed volume. 'BOOT:SYSTEM.=' lists all the system 
files on the volume named BOOT. 

Directory listings display the following information: 

• file name 

• file length (# blocks) 

• file date 

Directory listings normally go to the console, but they can also be written to 
text files by appending ',<text file name>' to the prompt response. For 
example, 'SYSTEM.=,LISTING.TEXT' lists all system files on the prefix volume 
and writes the listing to the text file LISTING.TEXT. '#5:,printer:' prints a 
directory listing of the disk volume mounted in unit 5. 
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5.3.8 M(ake 

The M(ake command creates disk files. 

The following prompt appears: 

Make what file! 

Type in the name of the file to be created. 

File length specifiers are used to control the size and location of created 
files. For instance, making 'JUNK[25]' creates a file named c7UNK in the 
first free space larger than 24 blocks. 

NOTE - M(ake is useful for recovering accidentally removed files. 
Just M(ake the proper size (and type) of file on top of -the free 
space where the file used to reside on the disk. 

5.3.9 N(ew 

The N(ew command removes the current work file. 

If an unsaved work file exists, the following pro~pt appears: 

Throwaway current workfile! 

Type 'y' to discard the current work file. Type any. other character to 
escape. 

NOTE- N(ew removes the work file SYSTEM.WRK if it exists. See 
3.2 for more information on work files. 



5.3.10 P(refix 

The P(refix command sets the prefixed volume name. 

The following prompt appears: 

Prefix is MYDISK: 
Set prefix to! 
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Type a volume name to set the prefixed volume. Type <return> to escape. 
Note that the specified volume does not have to be online. 

If you type a unit number, the disk volume in that unit becomes the prefixed 
volume. If the unit does not contain a disk volume, the prefixed volume is 
defined to be whatever disk volume is subsequently mounted in that unit. 

5.3.11 Q(uit 

The Q(uit command exits the filer. 

NOTEO- Be sure to replace the system disk before Q(uitting. 

5.3.12 R(emove 

The R(emove command removes files from a disk volume. 

The following prompt appears: 

Remove what file! 

Type in the name of the file(s) to be removed. 

The following prompt then appears: 

Update directory! 

Type 'y' to permanently remove the files. Type anything else to preserve 
them. 
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5.3.13 Slave 

The S(ave command saves the current work file in a disk file. 

If the work file was obtained from an existing disk file, the following prompt 
appears: 

Save .as MYFILE! 

Type 'y' to write the work file to the indicated disk file name (thus 
removing the old version). Type tn' to save it under a different name. Type 
anything else to escape. 

If the work file is newly created (or if you typed tn' to the last prompt), the 
following prompt appears: 

Save as what file! 

Type in the title that the work file should be saved as. Be sure to leave 
off the· file suffix. 

See 3.2 for more information on work files. 



5.3.14 T(ransf er 
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The T(ransfer command copies disk files from one disk to another. 

T(ransfer accepts a file name pair: the first specifies the source file, the 
second specifies the destination file name. 

T(ransfer performs the following tasks: 

• Copying disk files onto different disk volumes. 

• Transferring files to the console or printer. 

• Moving files around on a disk volume. 

• Copying disk· volumes onto different disks (though the Backup 
utility is more reliable). 

Examples of T(ransfer: 

Transfer what file! junk.data,$[25] 

Moves the file JUNK.DATA to the first free 'space larger than 24 blocks. 

Transfer what file! *=.CODE,#5:$ 

Copies all code files on the boot volume to the disk volume in unit 5. 

Transfer what file! WORK:,#5: 

Copies the contents ~f the disk, volume WORK onto the disk in unit 5. 
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5.3.15 V(olumes 

The V(olumes command displays all online volumes and indicates the prefixed 
and system volumes. . 

Example of V(olumes: 

Vols on-line: 
1 CONSOLE: 
2 SYSTERM: 
4 • BOOT: [2280] 
5 P MANUAL: [494] 
6 PRINTER: 
'1 REMIN: 
8 REMOUT: 

System vol - BOOT 
Prefix yol - MANUAL 

Disk volumes display their size (in blocks). '.f indicates the system boot 
volume. 'p' indicates the prefixed volume. 'I' indicates other online disk 
volumes. 

5.3.16 W(hat 

The W(hat command displays the name of the current work file. 



5.3.11 X(amine 
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The X(amine command examines and repairs damaged disk blocks. 

The following prompt appears: 

Examine blocks on what ·yolume! 

Type in the volume to examine. X(amine then lets you check a single block 
or a range of blocks. The following prompt appears: 

From block! 

Type in the lower block number of the block range to be examined. The 
next prompt is: 

To block! 

Type in the higher block number of the range to be examined. To check a 
single block, the 'from'· and the 'to' block numbers can be the same. 

If you are scanning over an existit:lg disk file, the following. prompt appears: 

File(s) endangered: 
MYFILE.DATA 
Do you want to fix them? 

Type 'y' to repair the indicated blocks. Type anything else to escape. If a 
block is succesfully repaired, the following message appears: 

Block 253 may be ok 

If a block cannot be repaired, the following message appears: 

Block 253 is bad 

If a disk block is unrepairable, X(amine asks if you want to mark it as a 
'bad block'. Bad blocks appear in directory listings as files of type 'Bad'. 
Note that the K(runch command moves files around bad blocks to prevent 
them from being written over the damaged area~ on a disk. 

WARNIHG- X(amine cannot restore the data lost when a block goes 
bad. Repairing a block ensures only that it works reliably the 
next time it is written to. 
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5.3.18 Z(ero 

The Z(ero command initializes new disk volumes" 

Z(ero works differently depending on whether you are initializing a brand new 
disk or zapping an existing disk volume. 

If you are zeroing a brand new disk, the following prompt appears: 

Zero dir of what vol! 

Type in the unit number containing the disk. The next prompt appears: 

I of blocks on this disk! 

Type in the number of blocks on the disk. (This number depends on the size 
and format of the disks you are using.) The next prompt is: 

New .volume name? 

Type in the name of the new disk volume. Z(ero then asks you if the 
volume name is correct. Type 'y' to zero the disk. Type anything else to 
escape. 

NOTE- New disks may require formatting before they can be Z(ero'd. 

If you are zeroing an existing disk volume, the following prompt appears: 

Destroy ASEMAN! 

Type 'y' to continue. Type anything else to escape. The next prompt is: 

Are there 494 blocks on this disk! 

This is the size of the disk volume about to be zapped. Type _ 'y' to use it 
as the size of new' volume. Typing anything else causes Z(ero to ask for a 
block size. Z(ero then proceeds to ask for the new volume name (as 
described above). 



6 Batch Command Interpreter 
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Command files are sequences of system commmands and data stored in text 
files. When a command file is submitted for execution, the system 
automatically performs the operations specified by the command file. 
Command files are useful for automating repetitious tasks (such as 
recompiling a suite of related programs). 

Section 6.1 explains how to submit command files for execution. 

Section 6.2 describes how command files work. 

Section 6.3 explains how command files can. be automatically invoked. 

Section 6.4 describes the command file syntax. 

Section 6.5 presents some example command files. 

NOTE - The system disk includes the command file 
'BATCH.DEMO.TEXT'. When submitted for execution, it 
demonstrates the use of command files. 
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6.1 Submitting Command Files 

Command files are submitted for execution with the B(atch command. B(atch 
invokes the command interpreter program SYSTE~ .BATCH which resides on 
the system boot volume. The following prompt appears: 

Filename! 

Type in the name of the command file to execute. (Be sure to leave off the 
file suffix '.TEXT'.) Type <return> to escape. 

The system normally begins executing the commands at the front of a 
command file. You can specify command file execution to begin at other 
locations in the file by typing a command file target. A target consists of a 
command file name followed by the name of a label in the command file 
where you want execution to start. See 6.4.2 for more information on 
targets. 

You can also pass string parameters to a command file. 
details. 

, 6.2 Command File Execution 

See 6.4'.4 for 

The command interpreter reads through the command file, translating it into 
a series of system commands and input data. If the command file contains 
an error, the command interpreter terminates without submitting it for 
execution. 

NOTE- If a command file goes into an endless loop, type the break 
key to stop the command interpreter. 

When the command interpreter finishes translating a command file, the 
resulting commands and data are stored into the keyboard type-ahead buffer. 
The command interpreter returns control to the system prompt, which 
proceeds to read the queued characters 'as if they were typed in by hand. 

NOTE- The keyboard type-ahead buffer holds up to 128 characters -
a command file thus cannot generate more than 128 characters 
of commands and data at a time. (This is not a big problem -
see the b command for details.) 

WARNING- Command files can run amuck if the queued commands 
and data do not match the actual system prompts. 
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Command files are normally executed by invoking the B(atch command and 
typing in a command file name. You can also define command files which 
are automatically executed when the system is booted or when the B(atch 
command is invoked. 

A command file named 'PROFILE.TEXT' is automatically executed when the 
system is booted. 

A command file named 'EXEC.TEXT' is automatically executed when B(atch is 
invoked. Note that automatic execution does not occur if any keyboard input 
is queued. 

NOTE- The command files 'PROFILE' and 'EXEC' must reside on the 
prefixed volume in order to be automatically executed. 

6.4 Command Files 

A command file is a text file which contains a series of commands and 
labels. Each text line contains a command or label (which must appear as 
the first word on the line). Text lines that· do not start with a command or 
label are treated as comments. Commands are described in 6.4.1. 

Commands accept targets or textlines as arguments. The flow-of-control 
commands use targets as labels to jump to within the command file. Targets 
are described in 6.4.2. Textlines contain text that is either written to the 
console or queued as system input. Textlines are described in 6.4.3. 
Parameters may be passed to a command file when it is invoked. Parameters 
are described in 6.4.4. 

NOTE - The command interpreter ignores blanks- except in parameter 
lists (where they serve as parameter _ separators) and after the 
commands read, write, writeln, and t. Also, blanks should not 
appear in targets. 
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6.4.1 Commands 

stk <textline> 

Example: stk fe#5ln 

Saves the text for queuing in the type-ahead buffer. 

b <target> 

Example: b myfile/nextsub 

Saves a B(atch command to the specified target for queueing in the type­
ahead buffer. This command allows command files to regain control of the 
system after submitting a set of commands and data. If the target does not 
contain a file name, control returns to the current command file. 

run 

Example: run 

If a call command is outstanding, the command interpreter returns to the 
command 'following the call. If no call is outstanding, all saved text is 
written to the keyboard type-ahead buffer and the command interpreter 
terminates. 

write <textline> 

Example: write Hi, there! 

Writes a message (but no carriage return) to 'the console. 

/ 
writeln <textline> 

Example: writeln I am a line of text. 

Writes a message and carriage return to the console. 



t <textline> 

Example: t Yet another line of text ... 

Modula Operating System 
Batch Command Interpreter 

page 45 

t is equivalent to writeln, but can print longer textiines. 

read <textline> 

Example: read Enter file name; 

Writes a message to the console, then reads from the keyboard until <return> 
, is typed. The keyboard input is accessible with the '?' command (see 6.4.3 

for details). 

goto <target> 

Example: goto loopstart 

Causes the command i11-terpreter to jump to the indicated label. 

cal! <target> p! oop9 

Example: call startsub 

Causes the command interpreter to jump to the indicated label. When run is 
executed, control returns to the command following the call command. Calls 
can be nested up to 18 levels deep. The parameters pI thru p9 are 
described in 6.4.4. Note that the symbol 'I?' (6.4.3) can be used to return 
values from calls. 

set <digit> <str> 

Example: set 3 mystring 

Assigns a value to one of the string parameters. Parameters are addressed 
by the digits 1 thru 9. Note that '?' can be used to assign values to the 
symbol 'I?' (6.4.3). 
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egu <a> <b) <target> 

Example: equ 13 mystring startsub 

If the string in <a> equals the string in <b>, the command interpreter jumps 
to the specified target. The other comparison operations are also available: 
neq, les, leq, geg, gtr. 

verbose 

Example: verbose 

Verifies each command before executing itc The command name is written to 
the console. Type <return> to execute the command. Type <escape><return> 
to terminate the command interpreter. verbose is used for testing new 
command files. 

quiet 

Example: quiet 

Disables the verbose commando 

6.4.2 Targets a: Labels 

Targets are used as arguments to the goto and call commands and to the 
S(ubmit prompt. Targets indicate the location in a command file where 
command interpretation is to continue. Target locations are either labels or 
line numbers. 

Line numbers in a command file are zero-based; thus, the third line in a 
command file is on line 2. Line numbers are specified in a target by a 
backslash ('\'). For example, the command 'goto \12' jumps to the thirteenth 
line in the command file. Note that line numbers are intended for use by 
the command interpreter - people should use labels instead. 

Labels are (non-command) names which appear at the front of a line. Labels 
are specified in a target by a slash (' I'). For example, the command 'goto 
/loopstart' jumps to the label 'loopstart' in the command file. 

Targets can specify locations in other command files. For example, the 
command 'goto profile/subroutine' causes the command interpreter to jump to 
the label 'subroutine' in the command file 'PROFILE.TEXT'. The file suffix 
'.TEXT' must not· appear in the file name. If only a file name is specified 
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(e.g. 'goto profile'), the command interpreter jumps to the first line in the 
indicated command file. 

NOTE - The default command file name in a target is the name of the 
host command file. 

6.4.3 Text Lines 

Text line parameters are defined to extend from the command name to the 
end of the line. 

Text passed to the stk command is handled specially (because it is queued as 
system input). Nonprinting characters are represented by two-character 
sequences: the escape character 'I' followed by a command character. Note 
that blanks are ignored - they can be specified with the character sequence 
'I '. 

Command characters are defined as follows: 

, , <space> In' <return> 
, I' I (single 'I') Ib' <backspace> 
'u' <up> 'I' <escape> 
'd' <down> '@' <line-delete> 
'I' <left> It' <tab> 
'r' <right> I?' response to last read 
'0' .• '9' <params> 'k' redirect to keyboard 
Ie' <etx> 

The command characters I?' and 'k' have special properties. 

An occurrence of 'I?' in a textline is replaced with the input from the last 
read command. 

The command character 'k' should only be used in parameters to the stk 
command. When the system encounters an occurrence of 'Ik' while reading 
from the type-ahead buffer, it proceeds to read directly from the keyboard 
until ctrl-E is typed. When ctrl-E is typed, the system resumes reading from 
the type-ahead buffer. 

Because 'Ik' allows intermixing of queued and direct keyboard input, command 
files' can define automated tasks which also interact with the user. (See 6.5 
for an example of 'Ik'.) 
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6.4.4 String Parameters 

String parameters can be passed to command files or to subroutines invoked 
with the call command. Up to 9 parameters (numbered 1 thru 9) can be 
passed. Parameters are listed after the target. The default parameter value 
is the empty string. Parameters are referenced with the symbol 'Ix' (where 
1 <= x <= 9). The number of parameters passed is contained in the symbol 
'10' • 

Example of parameter passing: 

call foon/startsub do re mi fa so la te do 

In the routine labelled by 'foon', occurrences of the symbol '13' would be 
substituted with the string 'mi'. 

6.5 Example Command Piles 

The first example is a listing of the command file 'BATCH.DEMO' provided 
with the system: 

writeln line 0 executing 
b /target 
run 

target 
writeln target executing 
writeln calling /t2 
call /t2 
writeln It2 returned 
writeln going to It3 . 
goto It3 

t2 
write In It2 running 
run 

t3 
writeln It3 gone to 
writeln 
read Enter Text : 
writeln You Typed 'I!' 
writeln 
writeln end of test 
run 



Example of a directory lister: 

t 
t This command file runs forever ••• 
t 
loop 
read List what volume! 
stk ·f e 1!,11 In q 
b /loop 
run 

Modula Operating System 
Batch Command Interpreter 

page 49 

This command file repeatedly prompts for a volume and displays its directory 
on the console. Note that the target in the b ·command implicitly specifies 
the host command file. 

Another example of a directory lister: 

stk f e Ik ,11 In q 
b \0 
run 

In this example, the volume name is not specified until the filer's own 
directory listing prompt appears; the 'Ik' then redirects system input to the 
keyboard. Note however that the prompt response must be terminated by 
typing ctrl-E. 
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1 Shell Command Interpreter 

The shell command interpreter is a collection of Modula-2 programs which 
provides a powerful "command shell" programming environment informally 
named "p-NIX". The shell offers the following features: 

• Pipes 

• I/O redirection 

• Wildcards 

• Various predefined shell commands 

Section 7.1 explains how to use the shell. 

Section 7.2 describes shell commands provided with the system. 

Section 7.3 explains how to add new commands to the shell. 

NOTE- I/O redirection is limited to the p-NIX .commands and 
Modula-2programs that· perform standard I/O via the modules 
!nOut or Texts. Other programs can be invoked from the shell, 
but cannot have their I/O redirected. . 



7.1 Using the Shell 
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The shell is invoked by typing the S(hell command on th~ system promptline. 
S(hell invokes the program SYSTEM.SHELL which resides on the system boot 
volume. The following prompt appears: 

I) 

The right arrow')' indicates the shell is ready for a command. The number 
(0 in this case) indicates how many shell commands have been executed. 

The simplest thing to do in the shell is to invoke a program; for instance, 
the utility program BACKUP .CODE can be executed by typing 'backup' and a 
carriage return. 

The shell becomes more useful when you learn how to use the shell 
commands. Shell commands are actually programs which perform specific 
tasks; for instance, the shell command 'Is' lists the contents of the disk 
directory. 

7.1.1 Program Results 

If a program terminates abnormally, the shell displays a message on the 
screen explaining what happened. If you attempt to execute a program which 
does not exist, the shell displays the message 'Missing program'. Programs 
terminated by a HALT call display the message 'Program HALT'. Programs 
terminated abnormally display the message 'Error return x', where x denotes 
the ordinal value of the program· result. 

7.1.2 I/O Redirection 

All shell commands read from the standard input file and write to the 
standard output file. Standard input and output defaults to the system 
console, but can be redirected to disk files. For instance, the 'Is' command 
mentioned above writes its output to the standard output file, so typing 'Is' 
writes the directory listing to the screen. However, if you type 

I) Is >myfile 

••• the directory listing is written to a file named 'myfile'. The symbol ')' 
after the Is command redirects the standard output to the named file. 
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Similarly, the symbol ,<, is used to redirect the standard input. For instance, 
the shell command 'cat' copies the standard input to the standard output. If 
you just type 

2) cat 

••• the system merely waits for some characters to be typed (remember that 
the standard input is the keyboard), then echoes the characters to the screen 
(the standard output). However, typing 

3) cat <myfile >newfile 

••• copies the contents of the file 'myfile' into the ~ile 'newfile'. 

NOTE- Standard input from the keyboard is terminated by typing the 
<eof> key. 

7.1.3 Command Arguments 

Many shell commands accept a list of arguments after the command. For 
instance, typing 

4> cat abc >big 

••• copies the contents of the files 'a', 'b', and 'c' to the file 'big'. Note 
that arguments are usually treated as input file names; they are always 
processed left to right. 

'1.1.4 Wildcards 

Wildcards let you type in a single file name argument that matches many 
actual file names. For instance, typing 

5) rm f= 

••• removes all files starting with the letter 'f'. The wildcard character '=' 
can be used more than once in a file name; for instance, '=s=t=' matches all 
files containing an. 's' and a 't'. 



'1.1.5 Pipes 
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Shell commands can be linked together so the output of one command 
becomes the input of another. For instance, typing 

6) Is I sort I more 

••• writes a directory listing sorted by file name to the screen. If the 
bottom of the screen is reached, the prompt 'More?' appears; typing 'y' 
continues the sorted directory listing at the top of the screen. 

The symbol 'I' is called a pipe; it is used to connect the shell commands 
together. In this example, the Is command writes a directory listing to the 
standard output. The sort command reads the directory listing as input and 
writes the sorted listing to its standard output. Finally, the more command 
echoes the sorted listing to the console, but inserts the 'More?' prompt 
'every twenty-four lines and pages the screen. 

NOTE - Pipes are implemented as anonymous intermediate files written 
to the system boot volume. When each" command finishes writing 
to the intermediate file, the shell starts the next command using 
the intermediate file as the standard input. Pipe performance 
can be greatly enhanced by using a RAM disk for the system 
volum"e. Note that extremely large pipe files may exceed disk 
capacity. 

'1.2 Shell Commands 

This section describes the commands provided with the shell command 
interpreter. 

All commands except rm and cp work with text files only; rm and cp can be 
used on all files. 

NOTE- All shell commands use the following naming convention: the 
file suffix '.TEXT' is automatically appended to all file names 
unless they end with a period (e.g. 'MYDATA.'). 

'1.2.1 cat 

The cat command copies the standard input to the standard output. The cat 
command may be followed by a list of file names; in this case, it writes the 
catenation of all the files to the standard output. For instance, "cat abc" 
writes the catenation of the files a, b, and c to the standard output. 
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1.2.2 ep 

The cp command copies the file named by the first argument to the file 
named by the second argument. Note that cp works with all types of files. 
For instance, "cp myfile #5:myfile" copies the file "myfile" to the volume 

, mounted in unit 5. 

1.2.3 date 

The date command writes the current date to the standard output (e.g. 
'Today is January 14, 1983'). 

1.2.4 echo 

The echo command writes its command arguments to the standard o·utput. 

1.2.5 ed 

The ed command invokes the editor. If an argument is listed, it is used as 
the file name to edit; for instance, led stuff' edits the file 'stuff .text'. 

The f command invokes the filer. 

'1 .2.'1 grep 

The grep command searches the standard input for occurrences of the 
character· string passed as the first argument and writes all lines containing 
the string to the standard output. The string argument may be followed by a 
list of file names; in this case, grep searches through all of the listed files 
and prefixes each output line with the name of the file from where it came. 
For instance, "grep MODULE test= >matches" searches for occurrences of the 
word "MODULE" in all files whose names begin with "test". Text lines 
containing "MODULE" are written to the file "matches". 
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The Is command lists the files on the prefixed disk volume. The Is command 
has three options. Is -I lists file attributes along with the file names. 
Is -e lists the disk free spaces along with the files. Is -el does both. The 
Is command may be followed by a' list of file or volume names. If a file 
name is listed, Is lists any files on the prefixed volume that match the name. 
If a volume name is listed, Is lists all files on that volume. 

7.2.9 me 

The me command invokes the compiler. If an argument is listed, it is used 
as the input file name; for instance, fmc textsd' compiles the file 
'textsd.text' • 

7.2.10 mem 

The mem command writes the number of words of memory available and the 
address of the heap top to the standard output (e.g. 'Memavail=5844.0, 
NP=5728'). 

'1.2.11 more 

The more command echoes the standard input to the terminal, and displays 
the prompt 'More?' when the output reaches the bottom of the screen. 
Typing 'y' or <return> clears the screen and redisplays the next 24 lines of 
output; typing In' terminates the more command, stopping the screen output. 

7.2.12 my 

The my command changes the name of a file. The file named by the first 
argument is changed to the file name passed as the second argument. For 
instance, "mv foon yeen" changes the name . of the file FOON .TEXT to 
YEEN.TEXT. 

7.2.13 rm 

The rm command removes the specified files. Note that rm works with all 
types of files. For instance, fIrm .system=" removes all the system files from 
the boot disk. 
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7.2.14 sh 

The sh command invokes the shell (recursively). 

7.2.15 sort 

The sort command sorts the lines read from the standard input and writes 
them to the standard output. Lines are sorted lexicographically. The sort 
command may be followed by a list of file names; in this case, it writes the 
sorted catenation of all the files to the standard output. For instance, "sort 
list1 list2 >final" sorts the lines contained in the files list1 and list 2 , and 
writes the sorted output to the file "final" 0 

7.2.16 we 

The wc command counts the number of words, lines, and characters in the 
standard output and writes the totals to the standard output (e.g. '2 lines, 4 
words, 17 chars'). The wc command may be followed .by a list of file names; 
i~ this case, wc prefixes the totals for ·each file with the name of the file 
they belong to and writes the totals out on separate lines. For instance, 
"wc chap= >lexdata" performs a word count on all files beginning with "chap" 
and writes the results to the file "lexdata". 

7.3 Adding New Shell Commands 

The shell commands provided with the system are individual Modula-2 
programs bound into the program library file named SYSTEM .SHELL. The 
contents of SYSTEM.SHELL may be examined by running the Modula-2 library 
manager utility. Adding a new shell command merely requires writing the 
appropriate Modula-2 program and adding it to the program library file. (In 
fact, it does not have to be added to the library file to be called, but the 
library file is a nice place to keep commands.) 

All shell commands perform their I/O through the text files TextsJnput and 
Texts.output. The shell itself redirects these files. 

Shell commands gain access to the command arguments by importing the 
library module Args which appears in SYSTEM.SHELL. When the shell 
processes a command, it stores the command arguments in individual string 
variables pointed at by the array variable ArgV.· The number of arguments 
passed is stored in ArgC. 

NOTE- Shell commands should conform to the file naming conventions 
described in 7.2. 



The library module Args: 

DEFINITION MODULE Args; (* $SEG := 44; *) 

FROM Strings IMPORT STRING; 

EXPORT QUALIFIED StringPtr, ArgC, Ar.gV; 

TYPE StringPtr = POINTER TO STRING; 
ArgRange = [0 •• 255]; 

V AR ArgC: ArgRange; 
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ArgV: POINTER TO ARRAY ArgRange (* O •• ArgC *) OF StringPtr; 

END Args. 
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8 Pascal Compiler 

The Pascal compiler is a one-pass recursive descent compiler for the language 
VS Pascal. VS Pascal is a dialect of standard Pascal which provides many of 
the UCSD Pascal extensions. 

NOTE- VS Pascal provides all version IT UCSD Pascal features except 
UNITs, external procedures, long integers, and record 
comparison. Note also that it enforces standard Pascal's 'name' 
type equivalence rather than UCSD Pascal's weaker notion of 
'structural' type equivalence. 

Compiler operation is explained in 8.1. 

Compile options are described in 8.2. 

The VS Pascal intrinsics are presented in 8.3. 

Differences from standard Pascal are described in 8.4. 
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The compiler is invoked by typing ·the C(omp command on the system 
promptline. (It can also be run as a user program.) 

If a workfile exists, the compiler automatically begins compiling it; otherwise, 
the following prompt appears: 

Compile what file! 

TYpe in the name of the file to compile (don't type the .TEXT suffix). The 
output file prompt appears next: 

To what file! 

Type in the name of the output file (again, the .CODE suffix is unnecessary). 
If you type <return>, the output file is given the same name as the source 
file. 

The compiler displays various information on the screen while it compiles a 
p~ogram: the name of each procedure, the line number on which it occurs, 
and the amount of memory left. 

If a syntax error is detected, the compiler displays the source line where the 
error occured; the symbol where the error was detected is pointed at by 
'««'. The error message also displays the line number in the source 
progra~ where the error occurred, and the syntax error number (syntax error 
messages are listed in Appendix 4). 

Three options are available at this point. Typing <space> causes the 
compiler to continue compiling. Typing <esc> terminates the compiler. 
Typing 'E' invokes the editor; when the file is read in, the editor 
automatically positions the cursor at the error location and displays the 
proper syntax error· message. 

NOTE- The editor displays textual syntax error messages only if the 
file SYSTEM .sYNTAX resides on the system disk. If the syntax 
file is missing, the editor displays only the syntax error number. 
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8.2 Compile Options 

Compile options control both . the compiler's operation and the nature of the 
produced code. Options appear as comments in the source program; they 
have the following form: 

Compile options consist of a capital letter followed either by a switch 
character ('+', '-', or r

A,) or a string parameter. The compile option letter 
must appear immediately after the dollar sign. 

When followed by a '+', an option is said to be enabled; when followed by 
'-', it is disabled. Some options can be followed by ,A,; this restores ('pops') 
the option to its previous setting. 

More than one switch option can appear in a single comment; when they do, 
they are delimited by commas with no blanks in between (e.g. '(*$F-,R+*)'). 
Only one string option can appear in a comment. 

NOTE- All compile options have default settings. 
described in the following sections. 

8.2.1 I/O Checks 

These are 

The generation of code for performing runtime I/O checks is controlled by 
the I compile option. Setting 1- eliminates I/O checks; setting 1+ generates 
I/O checks. Setting IA restores the previous option setting. The default 
setting is 1+. 

I/O checks ensure that all I/O operations are successfully completed. If an 
I/O error occurs, the I/O check terminates the program with an I/O error. 
Programs compiled 1- are expected to· perform their own I/O checking using 
the 10RESULT intrinsic. 

Example of I/O ch,eck option: 

(*$1-*) 
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Text files can be 'included' into a source program with the I compile option. 
The string parameter contains the name of the text file to be included. 
Compilation terminates if an included file cannot be opened. Include files 
cannot be nested. 

Example of include file option: 

(*$1 myfile.text *) 

8.2.3 Compiled Listings 

Compiled listings are produced with the L compile option. The string 
parameter contains the name of the listing file. The option must appear at 
the top of a program. 

Example of list file option: 

(*$L listfile.text *) 

The L option can also be used as a switch option to selectively list parts of 
a program. Setting L- disables listing; setting L+ enables listing. The L 
switch option is ignored if an L string option has not been declared at the 
top of the program. Note that the L string option automatically sets L+ • 

. 
The first column in a compiled listing displays the source line number. The 
second column is the segment number. The third column is the procedure 
number. If the character after the procedure number is a t C', the line is a 
statement, and the value in the last column is the code offset of the 
beginning of the statement. If the character is a '0', the line is a 
declaration, and the value in the last column is the data offset of the first 
variable pn the line. 

Compiled listings can be useful for debugging programs. See 3.4 for more 
information. 
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8.2.4 Quiet Compile 

The Q compile option controls the compiler.'s console display. The compiler 
can be operated in the so-called 'quiet mode' by setting Q+ at the top of 
the program. In quiet mode, the compiler suppresses its normal console 
display and does not stop when a syntax error is discovered. The default 
setting is Q-. 

Example of quiet compile option: 

(*$Q-*) 

8.2.5 Range Checks 

The generation of code for performing range checks at runtime is controlled 
by the R compile option. Setting R- eliminates range checks; setting R+ 
generates range checks. Setting R'" restores the previous option setting. 
The default setting is R+. 

Compiler-controlled range checks protect subrange assignment and array 
indexing. 

Example of range check option: 

(*$R-*) 

8.2.6 System-level Compile 

The U compile option controls whether a program is to be compiled at the 
system program lexical level or the user program lexical level. The U option 
is set at the top of a program. Setting U + specifies the system level and 
also sets 1- and R-. The default setting is U+. 

NOTE- Programs compiled U- will execute properly only if they are 
structured to execute at the system level; otherwise, they will 
crash the system. A description of the system lexical level is 
beyond the scope of this manual. 

Example of system-level option: 

(*$U-*) 
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The N compile option controls whether a program is to be run on a p­
machine which stores its code and data on separate stacks. The N option is 
set at the top of a program. Setting N+ specifies separate code and data. 
Setting N- specifies mixed code and data. The default setting is whatever is 
appropriate for your machine. 

WARNIN G - Programs compiled N- will crash the system if they are 
executed on a separate code and data machine. A description 
of the code file differences for separate code and data is 
beyond the scope of this manual. 

Example of separate code and data option: 

(*$N-*) 

8.2.8 Byte Flipping 

The compiler generates byte-flipped code files by setting the F compile 
option at the top of a program •. Byte-flipped code files are executable only 
on processors of the opposite byte sex. Setting F+ causes byte-flipping. The 
default setting is F-. 

NOTE - Programs compiled F + on your system will crash if you try to 
execute them. A description of byte sex is beyond the scope of 
this manual. 

Example of byte-flipping option: 

(*$P+*) 
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8.3 VS Pascal Intrinsics 

This section describes procedures that are predefined in VS Pascal: these are 
also known as intrinsicso VS Pascal intrinsics provide the following 
operations: 

• Input and Output 

• String Manipulation 

• Byte Array Manipulation 

• Miscellaneous 

The following notation is used to describe the intrinsic syntax. Required 
parameters are listed along with the procedure identifier. Optional 
parameters are enclosed in brackets; default parameter values appear in 
braces on the line below. 

The following ~e~ms are used in the intrinsic definitions: 

ARRAY 

BLOCK 

BLOCKS 

BLOCKNUMBER 

BOOLEAN 

CHARACTER 

DESTINATION 

EXPRESSION 

FILEID 

INDEX 

NUMBER 

RELBLOCK 

PACKED ARRAY OF CHARacters 

disk block (512 bytes) 

number of blocks (integer) 

disk block address (integer) 

Boolean expression 

character expression 

packed character array (may be indexed) 

part or all of an expression (specified below) 

file variable of type: 
FILE OF <type>; 
TEXT; 
INTERACTIVE; 
FILE; 

string index or packed character array index 

expression of type INTEGER or REAL. 

file-relative disk block address (o-based) 
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SIZE 

SOURCE 

STRING 

STRVAR 

TITLE 

UNITNUMBER 

VOLID 

number of bytes or characters (integer) 

packed character array (may be indexed) 

string expression (unless otherwise noted) 

string variable 

file name (string) 

physical device number (integer) 

volume identifier (string) 

8.3.1 Input and Output 

PROCEDURE RESET (FILEID [,TITLE]); 
PROCEDURE REWRITE (FILEID, TITLE); 

REWRITE creates a new file for writing. RESET opens an existing file for 
reading and writing. The string parameter TITLE can specify either a disk 
file or serial volume for I/O. 

RESET without the title parameter rewinds an (open) file. Calling RESET 
(with title) or REWRITE on an open file causes an I/O error. 

PROCEDURE CLOSE (FILEID [,OPTION]); 

CLOSE closes an open disk file. Four close options are available: 'LOCK', 
'NORMAL', 'PURGE' and 'CRUNCH'. 

CLOSE(F ,NORMAL) closes the file. If F is a disk file opened with 
REWRITE, it is removed. NORMAL is the default option. 

CLOSE(F ,LOCK) closes the file. If F is a disk file opened with REWRITE, it 
is saved. 

CLOSE(F ,PURGE) closes the file. If F is a disk file, it is removed. If F is 
a serial volume, the volume will go offline. 

CLOSE(F ,CRUNCH) closes the file. . If F is a disk file, the current file 
position becomes the end of the file; any file data beyond the current file 
position is deleted. 
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PROCEDURE READ[LN] ([FILEID,] STRVAR); 
PROCEDURE WRITE[LN] ([FILEID,] STRING); 

These procedures can be used only on files of type TEXT (FILE OF CHAR) 
or INTERACTIVE. The default files are INPUT (for READs) and OUTPUT 
(for WRITEs). 

READ(F, STRV AR) reads all characters on a line except the carriage return 
and sets EOLN to TRUE. Note that any subsequent readstrings return the 
empty string until a READLN or READ (character) is called. 

FUNCTION EOF [(FILEID)] : BOOLEAN; 
FUNCTION EOLN [(FILEID)] : BOOLEAN; 

EOF and EOLN return FALSE when a file is initially opened. The default 
file parameter is INPUT. 

When writing to a file, EOF returns TRUE if there is no more room on the 
disk. 

When a GET(Fj or READ(F) call sets the file position to an EOLN or EOF 
character, EOLN(F) is set to TRUE and the character will be read as a 
blank" 

When GET(F) or READ(F) sets the file position to an EOF character, EOF(F) 
is set to TRUE. When EOF(F) is TRUE, the contents of the file buffer are 
undefined. 

EOF and EOLN work differently on files of type INTERACTIVE - see 8.4.10 
for more information. 

PROCEDURE GET (FILEID); 
PROCEDURE PUT (FILEID); 

GET and PUT are used only on files of type FILE OF <type>. 

GET(F) reads the record from the current file position into the window 
variable FA and increments the file pointer. PUT(F) writes the. contents of 
the window variable FA to the current file position and increments the file 
pointer. 
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SEEK(F ,I) changes the file position so that the subsequent GET(F) or PUT(F) 
accesses the INTEGERth record of the file. File record numbers are 0-
based. The contents of the file window are undefined after a SEEK. Note 
that a READ or WRITE must occur between successive SEEKs. 

PROCEDURE PAGE (FILEID); 

PAGE(F) writes a top-of-form character (ASCn ff) to the file F. 

FUNCTION 10RESULT : INTEGER; 

10RESULT returns the I/O status result of the previous I/O operation. 
Appendix 2 describes the I/O result values. 

FUNCTIO~ BLOCKREAD (FILEID,ARRA Y ,BLOCKS,[RELBLOCK]) : INTEGER; 
FUNCTION BLOCKWRITE (FILEID,ARRAY,BLOCKS,[RELBLOCKD : INTEGER; 

{SEQUENTIAL} 

BLOCKREAD and BLOCK WRITE transfer integral numbers of blocks of data 
between a memory buffer and a file. The function result returns the number 
of blocks actually transferred. The number of blocks transferred comes back 
less than the number of blocks requested either when an I/O error occurs or 
the end of the file was read. 

The file parameter must be of type FILE. The parameter ARRAY should be 
a multiple of 512 bytes and no smaller than the number of blocks requested 
for transfer. The parameter BLOCKS is the number of blocks to be 
transferred. 

The optional parameter RELBLOCK specifies the file-relative block number 
where the transfer should start.· (The first block in a file is block 0.) If 
the RELBLOCK parameter is omitted, block I/O is performed sequentially 
starting at the first block in the file. (Note that a random-access block I/O 
operation changes the file position.) 

NOTB- BLOCKREAD and BLOCKWRITE do not perform any error 
checking, so 10RESULT (or the number of blocks transfered) 
should be checked after each c~. 



Modula Operating System 
Pascal Compiler 
page 68 

PROCEDURE UNITCLEAR (UNITNUMBER); 

UNITCLEAR resets the specified peripheral device to its initial state. 

PROCEDURE UNITREAD (UNITNUMBER,· ARRAY, LENGTH [,BLOCKNUMBER [,FLAGS]D; 
PROCEDURE UNITWRITE (UNITNUMBER, ARRAY, LENGTH [,BLOCKNUMBER [,FLAGS]]); 

UNITREAD and UNITWRITE perform low-level I/O to the online peripheral 
devices. The UNITNUMBER parameter specifies the device unit number. 
ARRA Y can be any variable; it is used as the starting word address of the 
memory buffer. LENGTH indicates the number of bytes to transfer. The 
optional parameter BLOCKNUMBER is required only when accessing disk 
units; it indicates the starting block number of the data transfer. 

The optional parameter FLA GS controls the mode of the I/O operation; 
though of type integer, it is treated as a bit array. If bit 2 of FLAGS is 
set, the I/O system does not expand blank compression characters (DLEs). 'If 
bit 3 of FLAGS is set, the I/O system does not append line feed characters 
to carriage returns. The default value of FLAGS is O. 

If bit 1 of FLAGS is set, I/O is performed in physical sector mode. 
BLOCKNUMBER is interpreted as a physical disk sector number. LEN GTH 
must be set to zero - in physical sector mode, each I/O operation 
automatically reads only one sector. Track numbers are O-based, sector 
numbers 1-based. The mapping between physical sector numbers and a disk's 
track and sector numbers is as follows: 

PhysSect# = (Track# *SectorsPerTrack) + Sector# - 1; 

NOTB- UNITREAD and UNITWRITE do not perform any error 
checking, so IORESULT should be checked after every operationo 
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PROCEDURE UNITSTATUS (UNITNUMBER, ARRAY, CONTROL); 

UNITSTATUS returns status information on the specified unit. 

The UNITNUMBER parameter specifies the device unit number. ARRA Y is 
used to return status information. ARRA Y can be any variable, but it should 
be an array or record of at least 30 words to contain the status data' and 
any additional system-dependent information. CONTROL is an integer 
parameter which specifies whether input or output information is desired. If 
CONTROL = 1, UNITSTATUS returns input information; if CONTROL = 0, 
output information. 

On serial units, UNITSTATUS sets the first word in ARRAY to the number 
of characters queued on the unit. UNITSTA TUS returns 0 if there are no 
characters queued or if the unit's state cannot be determined. 

On block-structured units, UNITSTATUS sets the first four words in ARRAY 
as follows: 

~ word 1: # of' queued characters 
- word 2: # of bytes per sector 
- word 3: # sectors per track 
- word 4: # of tracks on disk 
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8.3.2 String Manipulation 

strings can be manipula ted either wi th the string instrinsics or by accessing 
them as character arrays. The zero'th character in a string variable is used 
as the length byte (and is inaccessible when range checking is on except via 
Length). The remaining characters in the array comprise the string. When 
accessing a string as a character array, be sure to stay within the (dynamic) 
bounds of the string and do not set the length byte inappropriately. 

FUNCTION CONCAT (STRING,STRING, ••• ) : STRING 

CON CAT returns a string that is the concatenation of its string parameters. ~ 
Note that any number of string parameters can be passed (separated by 
commas). 

FUNCTION COpy (STRING, INDEX, SIZE) : STRING 

COpy returns a string containing SIZE characters copied from STRING, 
starting at position INDEX in STRING. 

FUNCTION LENGTH (STRING) : INTEGER 

LENGTH returns the number of characters iIi the parameter STRING. 

FUNCTION POS (STRING!, STRING2) : INTEGER; 

POS returns the starting position of the first occurrence of the parameter 
STRING! in the parameter STRING2. If the string is not found, POS returns 
zero. 

PROCEDURE DELETE (STRVAR, INDEX, SIZE); 

DELETE deletes SIZE characters from the string variable STRVAR, starting 
at the position INDEX. 

PROCEDURE INSERT (STRING, STRVAR, INDEX) 

INSERT inserts the parameter STRING into the variable STRVAR, starting at 
the position INDEX in STRVAR. 
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The byte array intrinsics are used for manipulating large amounts of byte­
oriented data in memory. They must be used with care, as no type or range 
checking is performed. The SIZEOF intrinsic is often used with these 
intrinsics to accura tely specify the number of bytes in an array parameter. 

FUNCTION SCAN (LENGTH, PARTIAL EXPRESSION, ARRAY) : INTEGER; 

SCAN starts at the byte address ARRAY and scans (up or down) through 
memory until either it has checked LENGTH bytes or it finds a character 
satisifying the expression PARTIAL EXPRESSION. SCAN returns the number 
of characters checked before the expression was satisfied. 

The ARRAY parameter should be a packed character array; it can be 
subscripted to denote the starting address. If the LENGTH parameter is 
negative, SCAN scans backwards and returns a negative result. If pARTIAL 
EXPRESSION is satisfied by the character residing at the starting address, 
SCAN returns O. If- PARTIAL EXPRESSION is not satisfied, SCAN returns 
LENGTH. 

The PARTIAL EXPRESSION is a distinctly nonstandard construct with the 
following form: 

<> or = followed by a character expression (e.g. ,,<> chit) 

PROCEDURE FILLCHA~ (DESTINATION, LENGTH, CHARACTER); 

. FILL CHAR fills memory with the character passed in the CHARACTER 
parameter, starting at the byte address DESTINATION and filling for 
LENGTH bytes. Negative LENGTH values are treated as zero. 

PROCEDURE MOVELEFT (SOURCE, DESTINATION, LENGTH); 
PROCEDURE MOVERIGHT (SOURCE, DESTINATION, LENGTH); 

MOVE LEFT and MOVERIGHT move LENGTH bytes from the byte address 
SOURCE to the byte address DESTINATION. MOVELEFT increments the 
source and destination addresses after moving each byte; that is, it moves 
data starting from the left end of the buffer. MOVERIGHT decrements the 
source and destination addresses after moving each byte; that is, it moves 
data starting from the right end of the buffer. Negative LENGTH values are 
treated as zero. 
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8.3.4 Miscellaneous 

PROCEDURE GOTOXY (COLUMN, ROW); 

GOTOXY moves the cursor to the specified integer coordinates. The upper 
left corner is (0,0); the lower left corner (O,<Screenheight)-l). 

PROCEDURE HALT; 

HALT terminates the current program. 

PROCEDURE EXIT (PROCEDURE); 

EXIT terminates the current procedure. See 8.4.6 for details. 

PROCEDURE MARK (VAR MARKPTR: AINTEGER); 
PROCEDURE RELEASE (V AR RELPTR: AINTEGER); 

MARK and RELEASE are used to manage the heap space o MARK stores the 
current heap top in MARKPTR. RELEASE cuts the heap top back to the 
address stored in RELPTR.· 

FUNCTION PWROFTEN (EXPONENT: INTEGER) : REAL; 

PWROFTEN returns the ten raised to the EXPONENTth power. With 32-bit 
reals, EXPONENT must be an integer between ° and 37. With 64-bit reals, 
it must be between ° and 307. 

FUNCTION SIZEOF (VARIABLE OR TYPE): INTEGER; 

SIZEOF returns the number of bytes allocated for the specified variable (or a 
variable of the specified type). SIZEOF is particularly useful with the byte 
array intrinsics. Note that SIZEOF is evaluated at compile time. 

PROCEDURE TIME (VAR HITIME, LOTIME: INTEGER); 

TIME returns the current system time as defined by a 32-bit clock value 
which is incremented at 1/60th second intervals. The values returned in 
HITIME and LOTIME should be treated as unsigned values. TIME returns (0,0) 
on systems without clocks. 
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This section describes differences between VS Pascal and standard Pascal. 
(The standard referred to here is the PASCAL USER MANUAL AND REPORT 
(2nd edition) by Jensen and Wirth.) Differences fall into two categories: 

• Extensions to standard Pascal 

• Deviations from standard Pascal 

8.4.1 Case Statements 

In VS Pascal, if no label matches the value of the case selector, the next 
statement executed is the statement following the case statement. In 
standard Pascal, this case is considered an error. 

PROGRAM fallthru; 
VAR ch: CHAR; 
BEGIN 

ch := 'a'; 
CASE ch OF 
'b': WriteLn('hi there'); 
'c': WriteLn('the character is a c'); 

END; 
WRITELN('that"s all, folks'); 

END. 

NOTE- VS Pascal accepts the OTHERWISE clause in CASE statements 
as a way to catch unspecified values. 

8.4.2 Comments 

VS Pascal considers the comments delimiters '(.' and 'i' to be unique, thus 
permitting one level of nested comments: 

{ I := 1; (* nested comment *) } 

Standard Pascal considers the two different forms of comment delimiters to 
be equivalent, and thus does not permit nested comments. 
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8.4.3 Dynamic Memory Allocation 

VS Pascal does not implement the standard procedure DISPOSE; instead, it 
provides the MARK and RELEASE intrinsics. 

Dynamic storage is allocated in a stack-like structure called the 'heap'. 
NEW allocates variables on the top of the heap. To recover the storage 
occupied by a dynamic variable, it is necessary to call MARK before 
allocating it; MARK saves the current address of the top of the heap. 
Subsequent calls to NEW allocate dynamic variables 'above' the heap mark. 
RELEASE sets the top-of-heap pointer back to the heap mark established. by 
MARK, releasing all subsequently allocated variables. 

NOTE - Careless use of MARK and RELEASE can lead to 'dangling 
pointers' which no longer point to dynamic variables. 

PROGRAM heapchop; 
V AR: heap: AINTEGER; 

i,j,k: A ARRA Y[l •• lO] OF CHARACTER; 
BEGIN 

MARK(heap); (* save current heap position *) 
NEW(i); 
NEW(j); 
NEW(k); 
RELEASE(heap); (* cut heap back to old position *) 

END. 

8.4.4 EOF and EOLN 

When the console unit is used as an input text file, the end-of-file condition 
is set by typing the <eof> key (ctrl-C on most systems). 

EOF(F) returns TRUE if F is closedo On text files, EOLN(F) is always TRUE 
when EOF(F) is .true. 

EOLN(F) is defined only for files of type TEXT or whose window variable is 
of type CHAR. EOLN becomes True after the end-of-line character <cr> is 
read. 
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The predeclared files INPUT and OUTPUT are interactive files, which are 
declared with the predefined file type INTERACTIVE. Interactive files are 
similar to files of type TEXT, but the procedures EOF(F), EOLN(F) and 
RESET(F) are defined differently when reading from the console. See 8.4.10 
for more information on interactive files. 

The predeclared file KEYBOARD is an interactive file which can be used to 
read characters directly from the keyboard (characters are not echoed to the 
console screen as they are read.) 

The VS Pascal intrinsics BLOCKREAD and BLOCKWRITE operate on block 
files. Block files are declared with type 'FILE'. (Note that the usual 'OF 
<type)' sequence is missing.) See 8.3.1 for more information on block files. 

The VS Pascal intrinsic SEEK is used to randomly access record-oriented 
(non-text) files. See 8.3.1 for more information on SEEK. 

VS Pascal does not permit READ or WRITE to access files of type other 
than TEXT or FILE OF CHAR. Only GET and PUT can be used to access 
record-oriented files. 
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8.4.6 GOTO and EXIT Statements 

VS Pascal does not allow out-of-block GOTO statements; a GOTO can jump 
only to labels declared in the same procedure as the GOTO. 

As an alternative to the out-of-block GOTO, VS Pascal provides an EXIT 
statement. EXIT accepts a procedure name as its parameter; what it does is 
transfer program control to the end of the named procedure. If EXIT is 
called in a recursive procedure, it exits the most recent procedure 
invocation. If exit names a procedure which has not been called, execution 
error 3 ('exit to uncalled procedure') occurs. EXIT(PROGRAM) terminates 
the current program. 

PROGRAM ExitDemo; 

PROCEDURE GlobalProc; 

PROCEDURE Terminate; 
BEGIN 

EXIT(GlobaIProc); (* exits out end of GlobalProc *) 
END; 

BEGIN 
Terminate; 
WriteLn('This never prints'); 

END; 

BEGIN 
GlobalProc; 

END. 

8.4.'1 Packed Variables 

The VS Pascal compiler attempts to compress the machine representations of 
records and arrays when their .type definitions are prefixed with the· reserved 
word PACKED •. Packing significantly reduces the amount of memory needed 
to store certain data types, but at the expense of slightly increased 
execution time and code size required for packed field access. Packing is 
syntactically allowed for all structured types, but affects only records and 
arrays. 

Examples of packed variable declaration: 

TYPE manybits = J;»ACKED ARRAY [0 •• 31] OF BOOLEAN; 
smaIlrec = PACKED RECORD 

a,b: CHAR; 
i: INTEGER; 

END; 
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Machine representations of the basic data types are as follows: 

type 

BOOLEAN 
CHAR 
INTEGER 
REAL 
SET OF x •• y : y<16 
subrange x •• y: x>=O 

unpacked 

1 word 
1 word 
1 word 
2 words 
1 word 
1 word 

packed 

1 bit 
8 bits 
1 word 
2 words 
(y+l) bits 
(log2(y+l» bits 

Subrange types with negative lower bounds are not packable. Array and 
record subtypes are word aligned and thus unpackable. The compiler is 
limited to packing fields into single words; fields cannot be packed across 
word boundaries. Thus, records are packed only if they contain consecutively 
declared fields that can be packed into a single word, and arrays are packed 
only if their element types can be stored in 8 bits or less. Unpackable 
fields are referenced as unpacked data. (In records, this includes fields 
which cannot be packed because of adjacently declared unpackable fields.) 

NOTE - Packed fields cannot be passed as V AR parameters.. VS 
Pascal does not support the standard procedures PACK and 
UNPACK. 

804 0 8 Procedure Parameters 

VS Pascal does not support procedure (or function) parameters. 

8.4.9 Program Headings 

VS Pascal ignores parameters passed along with the program heading. 
External files are accessed by calling the RESET and REWRITE intrinsics. 
The standard files INPUT , OUTPUT, and KEYBOARD are predeclared and 
automatically opened in every program. 

8.4.10 READ and READLN 

Standard Pascal defines the statement READ(f ,ch) as: 

ch := fA; 
GET(f); 

Because this definition is unsuitable for interactive programming, VS Pascal 
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defines interactive file type. 
READ(i,ch) is defined as: 

GET(i); 
ch := i A

; 

Given an interactive file i, the statement 

Note that the definition of READ for interactive files affects some other I/O 
intrinsics. When the interactive file i is first opened, the window variable iA 

is not loaded with an initial value. EOLN and, EOF work differently when 
reading from interactive files; they return true only AFTER the appropriate 
line or file terminator is read. On interactive input files, the end-of-line 
character <return> is returned as a blank character. 

8.4.11 RESET and REWRITE 

Resetting an interactive file i does not automatically initialize the window 
variable iA

• 

VS Pascal provides a second form of RESET for gaining access to external 
files. See 8.3.1 for details. 

The VS Pascal intrinsic REWRITE is used to create external files. See 8.3.1 
for details. 

8.4.12 Segment Procedures 

A VS . Pascal procedure can be specified as overlayable by preceding its 
declaration with the reserved word SEGMENT. Segment procedures are used 
to divide large Pascal programs into separate disk-resident sections so that 
only part of the program is memory-resident at anyone time. 

A program can contain up to nine segment procedures. Segment procedures 
must be declared as the first procedures iIi a program. When a segment 
procedure is called, its code 'segment is read into memory from the disk. 
When a segment procedure returns, its code segment is released from memory. 

WARNING- When a program calls a segment procedure, the disk 
volume containing the program code file must be online and in 
the same drive as when the program was executed. Otherwise, 
a segment procedure call crashes the program when the system 
tries to read the code segment from the missing disk. 

PROGRAM SegDemo; 

SEGMENT PROCEDURE Initialize; 



BEGIN 
••• 

END; 

(* code read in for call *) 
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BEGIN 
Initialize; 
MainProg; 

END. 
(* code released after call returns *) 

8.4.13 Code Procedures 

A code procedure is a procedure declaration whose body consists of a 
sequence of constants denoting P-code instructions and operands. This code 
sequence is subs~ituted inline for each code procedure call. 

Code procedures are used to perform low-level operations and to access 
routines defined in the Modula operating system. As in regular procedure 
calls, code procedure parameters are pushed onto the evaluation stack (in the 
o~der they appear) before the (inline) procedure code is executed. 

WARNIN G - Code procedures must be used with utmost care, as any 
programming errors may cause the system to crash in mysterious 
ways. Be prepared! 

Example of code procedure declaration: 

PROCEDURE UpperByte(VAR i: INTEGER): CHAR; 
(* word address pushed as parameter *) 
CODE 

1· , 
190 

END; 

8.4.14 Sets 

(* load constant byte offset *) 
(* load byte as function result *) 

Sets of subrange types are restricted to positive valUes. Sets can be 
declared to contain up to 4080 elements. Set comparison and other 
operations are allowed only between sets that are either of the same base 
type or subranges of the same ~derlying type. 
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8.4.15 Strings 

VS Pascal provides strings for manipulating variable-length character strings. 
string variables are declared with type STRING. String variables are 
implemented as packed character arrays with a length byte stored in the first 
character index (s[O]). Note that the length of a string can be obtained by 
calling the LENGTH intrinsic. 

Every string variable has a maximum length. A string cannot grow longer 
than its string variable without causing execution error 13 ('string too long'). 
A string variable'S maximum length is specified in its type declarationr the 
desired maximum length (enclosed in brackets) follows the type identifier 
STRING. For instance, STRING[20] declares a string type with a string 
length of 20 characters. The maximum string length is 255 characters. The 
default string length is 80 characters. String assignment is performed by the 
assig~ment statement, a READ statement, or one of the string intrinsics. 

s := 'string assignment'; 
READLN(s); 
s2 := CONCAT(s, '.TEXT'); 

Individual characters within a string variable are accessible by treating . the 
string as a character array with an index range of 1 to the current string 
length. Indexing a string outside of this range causes execution error 1 
('invalid index'). 

All comparison operators accept strings. String comparison is lexicographical; 
that is, comparison is done left-te-right, and if strings are equal up to the 
length o~ the shorter string, the shorter string is less. 

When reading into a string variable, all characters up to the end-of-line 
character are assigned to the string. Note that READLN(sl, s2) is 
equivalent to: 

READ(sl); 
READLN(s2); 

See 8.3.2 for details on the VS Pascal string intrinsics. 

8.4.16 WRITE and WRITHLN 

The standard procedures WRITE and WRITELN do not accept Boolean 
arguments. 

When a string variable is written without a field width specification, the 
number of characters written equals the current length of the string. If the 
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specified field width exceeds the string length, the appropriate number of 
leading blank characters are written. If the string length exceeds the field 
width specification, excess characters are truncated from the right-hand side' 
of the string. 

8.4.17 Array Comparison 

The comparison operators = and <> accept arrays as arguments. 

WARNING- Array comparison can be error prone with packed data 
structures (which may contain uninitialized data areas between 
packed fields). 
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8.4.18 Implementation Limits 

• The maximum number of bytes of object code in a procedure is 
1200. 

• The maximum number of words in a data segment is 16383. 

• The maximum number of elements in a set is 4080. 

• The maximum number of segment procedures in a program is 9. 

• The maximum number of procedures in a segment is 127. 

• The maximum level of lexical nesting is 14. 

• The Modula operating system does not detect integer overflow or 
the use of uninitialized variables. NIL pointer checking is 
available on some processors. 
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YALOE (acronymous with 'yet another line-oriented editor') is a line-oriented 
text editor. It is designed to run on teletypewriters or - more commonly -
terminals on unconfigured systems. 

Section 9.1 explains how to start YALOE. 

Section 9.2 explains how to enter commands and text. 

Sections 9.3 thru 9.7 describe the various YALOE commands. Section 9.8 
contains a command summary. 

NOTE- Most people use YALOE just long enough to create the proper 
Gotoxy for their system, then drop it like a hot iron in favor of 
ASE. 
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9.1 Entering YALOE 

YALOE is invoked by X(ecuting YALOE.CODE. 

YALOE keeps the file, being edited in its text buffer. Note that files must 
fit in the text buffer in order to be successfully edited. 

If a work file exists, it is automatically read into the text buffer, and the 
following message appears: 

Workfile GUMBY read in 

If there is no workfile, this message appears instead: 

No workfile read in 

In this case, use the R(ead command to read a file into the text buffer. 

9.2 Entering Commands and Text 

YALOE runs in one of two modes: command mode or text mode. It starts 
off in command mode. 

YALOE displays an asterisk ('.') when it is ready for a command. Commands 
are entered by typing command characters; they appear on the screen as they 
are typed. 

In command mode, Y ALOE interprets all input as edit commands (spaces, 
returns, and tabs are ignored; commands can be in upper or lower case). 
You can enter commands one at a time, or you can type in a whole string of 
commands to be executed in. sequence; iIi either case, they are not executed 
until you type <esc><esc>. Commands with text string parameters are 
separated by the <esc> that terminates the text string. When YALOE 
finishes executing the commands, it redisplays the command prompt ('.'). 

Y ALOE goes into text mode when you type a command that accepts a text 
string parameter. In text mode, all characters (including carriage returns) 
are treated as text until you. terminate the text string by typing <esc>; 
YALOE then goes back to command mode. 

NOTE- If an error occurs while YALOE is executing a comand string, 
the remaining commands in the command string are ignored. 
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NOTE - <esc> echoes a dollar sign ('$') when typed. The <esc> 
terminates the text string and returns control to Command mode. 
The examples in this chapter display <esc> as '$'. 

Command Arguments 

Some Y ALOE commands accept command arguments. Command arguments are 
characters which precede the command character.. Command arguments 
specify repeat factors andlor the cursor direction. 

The following definitions are used in the command descriptions: 

n Denotes an integer. In YALOE commands that accept this argument, the 
default value is 1. If only a minus sign is present, the default value is -1. 
Negative argument values specify backwards cursor movement. 

I Denotes the integer value 32700. '-I' denotes ~32700. 'I' is used to 
specify a large repeat factor. 

m Denotes an integer between 0 and 9. 

o Denotes the start of the current line. 

= Denotes the integer value '-n', where n is the length of the last text 
string parameter. '=' works only with the J(ump, D(elete, and C(hange 
commands. 

9.3 Special Commands 

YALOE defines certains keys as special commands. 

<ese> 

A single <esc> termina tes a text string. 
command string. <esc> echoes as '$'. 

RUBOUT 

RUBOUT (linedel) deletes the current line. 

A double <esc> executes the 
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CTRL H 

CTRL H (chardel) deletes a character from the current command string. 
Deletions are done right to left up to the beginning of the command string. 
CTRL H may be used in both command and text modes. 

CTRL X 

CTRL X causes the editor to ignore the entire command string currently 
being entered. Y ALOE responds by redisplaying the command prompt ('*'). 
Note that CTRL X takes out even multi-line command strings. 

9.4 Input a: Output Commands 

The following commands control input and output: L(ist, V(erify, R(ead, 
W(rite, E(rase, and Q(uit. 

LUst 

Syntax: 

nL 

DisplEiy the specified number of te~t lines. 

Examples of L(ist: 

*5L$$ 

*OL$$ 

V(erify 

Syntax: 

v 

Lists the five lines following the cursor 0 

Lists from the start of the current line 
up to the cursor. 

Redisplay the current text line 0 



R(ead 

Syntax: 

R<file title>$ 
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Read the specified file into the text buffer starting at the current cursor 
position. <file title> is a text string containing a valid file title. If YALOE 
cannot find the file, it appends a '.TEXT' suffix and tries again. 

WARNING- If the file read in does not fit in the text buffer, the 
buffer contents become undefined; i.e. the current edit session 
is lost. 

W(rite 

Syntax: 

W<file title>$ 

Write the text buffer contents to the specified disk file. <file title> is a 
text string containing a valid file title; the file suffix '.TEXT'· is 
automatically appended if it is not specified. 

If the disk volume does not have enough space to contain the n~w file·, the 
following error appears: 

OUTPUT ERROR. HELP! 

In this case, W(rite the file out to another disk volume. 

Q(uit 

The Q(uit command has the following forms: 

QU 
QE 
Q 

Quit and write to the work file. 
Quit and exit YALOE; do not sB,ve the text. 
Issue a prompt requesting one of the 
following options: U, E, or R. R returns 
to the edit session. 
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E(rase 

Syntax: 

E 

Erase the screen. 

9.5 Cursor Moving Commands 

The following commands move the cursor: J(ump, A(dvance, B(eginning, G(et, 
and F(ind. 

Cursor direction is specified by the command argument. For instance, the 
command '10J' moves the cursor forward 10 characters, while '-10J' moves 
the cursor backwards the 10 characters. 

NOTE - Carriage returns and tabs are treated as single characters. 

J(ump 

Syntax: 

nJ 

Move the cursor the specified number of characters. 

A(dvanee 

Syntax: 

nA 

Move the cursor the specified number of lines. The cursor is left at the 
beginning of the line. lOA' moves the cursor to the start of the current 
line. 



B(eginning 

Syntax: 

B 

Move the cursor to the front of the text buffer. 

G(et a: F(ind 

Syntax: 

nG<target string>$ 
nF<target string>$ 
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G(et and FOnd are synonymous. Starting at the current cursor position, the 
text buffer is searched for the nlth occurrence of the target string. (The 
argument sign determines the search direction.) If found, the cursor is left 
at the end of the text string. If not found, an error message appears and 
the cursor is left at the end of the buffer. 

Examples of Cursor Moving Commands 

The cursor position is indicated by boldface. 

Here is the original text: 

*7J$$ 

*-A$$ 

The time has come 
the walrus said 
to talk of many things 

moves the cursor forward 7 characters: 

The time has come 
the walrus said 
to talk of· . many things 

moves the cursor up a line: 

The time has come 
the walrus said 
to talk of many things 
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*BGsaid$=J$$ moves the cursor to the front of the text 
buffer and search for the string 'said'. 
When the string is found, move the cursor 
to the front of the string: 

The time has come 
the walrus said 
to talk of many things 

9.6 Text Changing Commands 

The following commands change text: I(nsert, D(elete, K(ill, C(hange, and 
X(change. 

I(nsert 

Syntax: 

I<text string>$ 

Insert the text string into the text starting at the current cursor position. 
The cursor is left after the last inserted character. 

NOTE - The message 'Please finish' may appear while you are 
inserting a large text string. If this happens, type <esc><esc> 
to finish the current I(nsert command, then type'!' and 
continue. 

n(elete 

Syntax: 

nD 

Delete the specified number of characters from the text buffer, starting at 
the current cursor position. The cursor is left at the character following the 
deleted text. 



K(ill 

Syntax: 

nK 
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Delete the specified number of lines from the text buffer, starting at the 
current cursor position. . The cursor is left at the front of the line following 
the deleted text. 

C(hange 

Syntax: 

nC<text string>$ 

Replace the specified number of characters with the text string, starting at . 
the current cursor position. The cursor is left after the changed text. 

X(change 

Syntax: 

nX <text string>$ 

Replace the specified number of lines with the text string, starting at the 
current cursor position. The cursor is left after the changed text. 

Examples of Text Changing Commands 

* /K$$ deletes all lines following the cursor. 

*-4D$$ deletes the four characters preceding the cursor. 

*B$Gpeace$=D$$ finds the first occurrence of 'peace' and deletes it. 

*BGP$=CV$$ replaces the first occurrence of 'PI with 'V'. 

*OCxyz$$ replaces the characters from the front of the 
line to the cursor with 'xyz'. 

*-5XPOW$$ replaces all characters from the front of the 
fifth line back to the cursor with the string 'POW'. 



Modula Operating System 
Yet Another Line Oriented Editor 
page 92 

9.7 Miscellaneous Commands 

Miscellaneous commands include: S(ave, U(nsave, M(acro, N (macro execution), 
and '1'. 

S(ave 

Syntax: 

nS 

Copy the specified number of lines into the save buffer, starting at the 
current cursor position. Y ALOE prints a warning message and stops the 
S(ave command if the specified text is larger than the save buffer. 

U(nsave 

Syntax: 

U 

Copy the save buffer contents into the text buffer, starting at the current 
cursor position. YALOE prints a warning message and stops the U(nsave 
command if there is not eno.ugh room in the buffer for the inserted text. 

M(aero 

A maero is a single command that executes a user-defined command string. 
Macros are created with the M(acro command. A macro can invoke other 
macros (including itself recursively). 

Syntax: 

mM%<command string>% 

The command argument m (an integer between 0 and 9) identifies the macro 
definition. The default macro number is 1. The command string delimiter 
('%' above) is defined to be the character following the 'M'. It can be any 
character that does not appear in the macro command string itself. The 
second occurrence of the delimiter character terminates the macro definition. 
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Any character may appear within a macro definition, including a single <esc>. 

Y ALOE prints the following message if an error occurs during macro 
definition: 

Error in macro definition. 

Example of macro definition: 

*4M%FLO,OP$=CEND LOOP$V$%$$ 

This defines macro number 4. When the macro is executed (by typing 'N4'), 
YALOE searches for the string 'LOOP', changes it to 'END LOOP', and 
displays the altered line. 

NOTE- Up to 10 macros (0 through 9) can exist at anyone time. 

N (execute macro) 

Syntax: 

nNm$ 

Execute the specified macro. 'mY identifies the macro to execute (0 to 9). 
The default macro number is 1. Because m actually represents a text string 
of commands, the N command must be terminated by <esc> (echoed as $). 

If you try to execute an undefined macro, this message appears: 

Unhappy macnum. 

If an error occurs during macro execution, this message appears: 

Error in macro. 

T (help) 

Syntax: 

? 

Display all YALOE commands, current size of the text and save buffers, 
currently defined macro numbers, and memory left in the text buffer. 
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9.8 Command Summary 

? 
nA 

B 
nC 

nD 
E 

nF 
nG 

I 

nJ 
nK 

nL 
mM 
nNm 
Q 

R 

nS 

U 

v 
W 

nX 

n = integer argument m = macro number 

display command list and file information. 
advance the cursor to the beginning of the 
n fth line from the current position. 
jump to beginning of file. 
change by deleting n characters and inserting 
the following text. Terminate text with <esc>. 
delete n characters. 
erase the screen. 
find the n'th occurrence from the current cursor. 
position of the following string. Terminate 
target string with <esc>. 
insert the following text. Terminate text 
with <esc>. 
jump cursor n characters. 
delete n lines of text from the current cursor 
position. 
list n lines of text. 
define macro number mo 
perform macro m, n times. 
quit this session, followed by: 

U :(pdate Update SYSTEM.WRK.TEXr 
E:(scape Escape from session 
R:(eturn Return to editor 

read file into buffer starting at cursor; 
form is~ R<file name><esc>. 
put the next n lines of text from the cursor 
position into the save buffer. 
insert (Unsave) the contents of the ·save buffer into the 
text at the cursor; does not destroy the save buffer. 
verify: display the current line. 
write file (from start of buffer); 
form is: W<file name><esc>. 
delete n lines of text, and insert the following .~ext; 
terminate with <esc>. 
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This chapter describes the utility programs provided with the Modula 
operating system. Utility programs assist the following tasks: 

• Disk management 

• File management 

• Program management 

• Communication 

• System configuration 

Section 10.1 describes the disk management utilities. 

Section 10.2 describes the file management utilities. 

Section 10.3 describes the program management utilities. 

Section 10.4 describes the communication utilities. 

Section 10.5 describes the system configuration utilities. 
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10.1 Disk Management 

This section describes the disk management utilities: 

• Bootstrap copier (10.1.1) 

• Disk copier (10.1.2) 

• Duplicate directory copier (10.1.3) 

• Disk directory flipper (10.1.4) 

10.1.1 Bootstrap Copier 

The Booter utility (BOOTER.CODE on the disk) copies the system bootstrap 
code from one system boot disk to another. Bootstrap code is assumed to 
reside on logical disk blocks 0 and 1. 

After you X(ecute BOOTER, the following prompt appears: 

Copy Boot From '4: to '5: ! 
<cr> to .Copy, <esc> <cr> Exits 

The disk already containing the bootstrap code must be placed in disk unit 4. 
The disk that needs the bootstrap is placed in disk unit 5. To exit Booter, 
type <esc> followed by <return>. To proceed with bootstrap copying, type 
<return>. 
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The Backup utility (BACKUP .CODE on the disk) copies the contents of one 
disk (called the master disk) onto a second disk (called the backup disk). 
For disk copying, Backup has the following advantages over the filer's 
T(ransfer command: 

• It performs double read and read-after-write checking to ensure 
that the backup disk is an exact copy of .the master disk • 

• It copies across any bootstrap code stored in blocks 0 and 1. 

After you X(ecute BACKUP, the following prompt appears: 

Master in 14: Backup in 15: ! 

Type 'y' to specify disk unit 4 as the master disk. If you want to transfer 
from unit 5 to unit 4, type In' and the prompt reappears as: 

Master in 15: Backup in 14: ! 

Once you have chosen which way to transfer, Backup verifies your choice by 
printing the volume name of the master disk: 

Master on 15: Volume MYDISK: 

If the backup disk contains an existing volu~e, Backup reminds you that it 
will be destroyed: 

Destroy 14: Volume OLDDISK: ! 

If you have cold feet, type 'n' to halt Backup; otherwise, type 'y' to 
continu~. If the master disk contains a disk volume, Backup tells you how 
many blocks are going to be copied - note that it copies only the files on 
the disk volume and not any of the unused disk space past the end of the 
last file. (This saves a lot of time if your master disk volume only contains 
a few files.) If the master disk does not contain a disk volume, then Backup 
asks you how many blocks to transfer. 

Backup then proceeds to copy the master disk; it writes dots to the screen 
to indicate its progress. When copying is completed, the following prompt 
appears: 

May I rename MYDISK: to BACKUP: ! 

What this prompt means is that the master and' backup disks have the same 
volume name at this point, so Backup will change the volume name on the 
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backup disk to the volume name BACKUP:. Type 'y' to change the name to 
'BACKUP:'. 

Before Backup terminates, one last prompt appears: 

E(xit to Boot Diskette ! 

Place the boot disk back in its drive, type 'y', and Backup is finished. 
However, if· you want to copy another disk, type 'n' and the original Backup 
prompt reappears: 

Master in 14: Backup in 15: ! 



10.1.3 Duplicate Directory Copier 
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The CopyDupDir utility (COPYDUPDIR.CODE on the disk) copies the 
duplicate disk directory onto the main directory; it is used to attempt the 
recovery of disk volumes whose main directory has been ruined. (Note that 
'CopyDupDir is of no help if the duplicate directory itself has also been 
obliterated.) 

After you X(ecute COPYDUPDIR, the following prompt appears: 

Drive number with victim disk already in it: 

Put the wounded disk volume in a drive and type the disk unit number • 
. CopyDupDir then reads the duplicate directory and displays the volume name 

stored in it. One last prompt appears before the duplicate directory is 
actually copied: 

May I write over original directory {yIn} ! 

Type 'y' to copy the directory. If you get cold -feet, type 'n' and 
CopyDupDir terminates without copying. 

10.1.4 Disk Directory Flipper 

The FlipDir utility (FLIPDIR.CODE on the disk) byte-flips the word quantities 
in a disk directory so the disk volume can be read on machines with the 
opposite byte sex. (The 68000 and 9900 are the opposite byte -sex from all 
other popular microprocessors.) 

After you X(ecute FLIPDIR, the following prompt appears: 

Unit number to flip! 

Put the disk volume in a drive and type the disk unit number. FlipDir then 
reads the directory into memory, flips the appropriate words, and writes it 
back to the disk. It also indicates the number of files on the volume. When 
FlipDir is finished, the following prompt appears: 

Directory Flipped, <Return> to Exit 
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10.2 File Management 

This section describes the file management utilities: 

• Disk file editor (10.2.1) 

• File copier (10.2.2) 

• Text file compare (10.2.3) 

• . Binary file compare (10.2.4) 

10.2.1 Disk File Editor 

The Patch utility (p A TCH.CODE on the disk) is used to examine and alter 
da ta stored in a disk file. 

Disk files consist of a series of 512-byte blocks; the first block in a file is 
block O. Patch lets you read individual blocks from the file and display them 
in either pure hex or mixed hex and ASCn format. To alter disk file data, 
move the cursor to the desired location in the block display, type in the new 
data values, and write the block back to the file. 

After you X(ecute PATCH, the following prompt appears: 

F(ile, Q(uit 

Type Q(uit to exit Patch. If you type F(ile, the following prompt appears: 

Filename: <cr for u~it i/o> 

Type in the name of the file you want to edit. If you want to edit the 
entire disk volume, type <return>, and the following prompt appears: 

Unitnum [4,5,9 •• 12]: 

Type in the unit number containing the disk. Patch treats disks like they 
are big files - the first block on the disk is block O. 

Once you have specified a file to edit, the original Patch promptline 
reappears containing a new command: 

G(et, F(ile, Q(uit 



Typing G(et produces the following prompt: 

BLOCK: 
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Type in the block number of a block you wish to examine; Patch then reads 
the specified block into memory. The promptiine reappears this time with 
two new commands: 

G(et, P(ut, H(ex, M(ixed, F(Ue, Q(uit 

H(ex displays the block in hex characters. M(ixed displays the block in ASCII 
characters wherever possible; all non ASCII character values appear in hex. 

H(ex and M(ixed produce the following prompt at the top of the block 
display: 

Alter: Arrows; L,R,U ,Z; O • .P hex chars; S(tuff, Q(uit 

The cursor appears at the first byte in the block; it can be moved around 
either with the vector keys or the letters L,R, U, and Z. (Z means 'down' -
D cannot be used because it denotes a hex digit.) Once the cursor has been 
positioned over the data you want to modify, type the new values in as hex 
digits. _ (This works just like the ASE's eX(change command.) 

The S(tuff command is used to assign the same value to a number of adjacent. 
bytes. After you type S(tuff, the following prompt appears: 

Stuff for how many bytes: 

Type in the number of bytes to be modified (starting from the current cursor 
position). The next prompt appears: 

Fill with what hex pair: 

Type in the two hex characters which make up the desired byte value. 
S(tuff then assigns the new value to the specified byte range. 

The P(ut command is used to write the altered disk block back to disk. P(ut 
writes the current block back to the file block it was read from. 
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-10.2.2 File Copier 

The FileCopy utility (FCOPY.CODE on the disk) works just like Backup, but 
it is used to copy a single disk file from one disk volume to another. 

After you X(ecute FCOPY, the following prompt appears: 

Source FileName? 

Put in the disk volumes you want to transfer the file between, then type in 
the name of the file to transfer. The next prompt is: 

Dest FileName! 

Type in the name of the destination file, and FileCopy starts transferring the 
disk file. It writes out the source and destination file names and then 
displays a series of dots while transferring the files. When FileCopy is 
finished, it displays the number of blocks transferred. 

Before FileCopy terminates, one last prompt appears: 

E(xit to Boot Diskette ! 

Place the boot disk back in its drive, type 'y', and FileCopy is finished. 
However, if you want to copy another file~ type tn' and the original FileCopy 
prompt reappears: 

Source FileName? 

10.2.3 Text File Compare 

The Compare utility (COMPARE.CODE on the disk) compares two text files 
and reports any differences. 

After you X(ecute COMPARE, the following prompt appears: 

compare file: 

Type in the name of the first text file. (Note that the '.TEXT' suffix is 
automatically.appended.) The next prompt appears: 

with file: 
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After you type in the second file ,name, the next prompt appears: 

WHERE DO YOU WANT TO OUTPUT [<esc-ret>, <filename>] 
printer: ! 

The file name you type here is where the differences description is written 
to. After the file name is entered, another prompt appears: 

MATCH CRITERION = 3 LINES. 
DO YOU WANT TO CHANGE IT (YIN) N ? 

. If you type 'y', Compare prompts for a new match criterion value. The 
match criterion is defined as the number of lines of text which must match 
in order to terminate a prior mismatch. Larger values tend to produce fewer 
- but larger - mismatches than small values; values should be chosen 
according to how much the two files differ. The default value of 3 yields 
good results when comparing Pascal program text. 

The last prompt is: 

IGNORE INDENTATION (YIN) Y ? 

If you type 'y', lines containing the same text but with differing indentation 
are considered identical. 

Once past all these prompts, Compare proceeds to compare the two text 
files. It displays a dot on the screen for every line compared. (Every tenth 
dot is displayed as a '+' to improve the display format.) 

When Compare finishes comparing the files, it writes out a report describing 
differences between the two files. If there are no differences, ·it writes 'no 
differences'; otherwise, it lists each mismatch including the line numbers in 
both files, and (if the difference is restricted to one line) both text lines 
with pointers to the beginning ·of the difference. 

When Compare finishes writing the difference report, it displays the following 
prompt: 

R(epeat or E(nd: 

To terminate Compare, type Ie'. However, if you want to compare another 
pair of files, type 'r' and the original prompt reappears: 

compare file: 



Modula Operating System 
Utility Programs 
page 104 

NOTE- Compare stores its report data on the heap, so files that 
generate very large difference reports may cause the system to 
stack overflow. 

10.2.4 Binary File Compare 

The CompCode utility (COMPCODE.CODE on the disk) compares two disk 
files and reports any differences. Unlike Compare, CompCode performs a 
binary comparison of all data in the two files. 

After you X(ecute COMPCODE, the following prompt appears: 

Name of filel ? 

Type in the name Qf the first file. (Note that you must type in the file 
suffix.) The next prompt appears: 

Name of file2 ? 

After you type in the second file name, CompCode starts comparing the. two 
files. No message is displayed if the two files match exactly. If CompCode 
discovers a difference, it displays the message: 

Error at blk 2, offset 129 

••• indicating the block number and byte offset where the two files differ. 



10.3 Program Management 

This section describes the program management utilities: 

• Librarian (10.3.1) 

10.3.1 Librarian 
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The Librarian utility (LffiRAR Y .CODE on the disk) is used to manipulate code 
segments within a program's code file. 

After you X(ecute LIBRARY, the following prompt appears: 

Output Code FileName: 

Type in the name of the output code. (Note that a file suffix is not 
automatically appended - you must type it yourself.) The input file prompt 
appears next: 

Input Code FileName: 

Type in the name of the input code file. (Note that the file suffix .CODE 
is automatically appended.) Librarian then lists the name, segment number, 
and size in bytes of each segment in the code file. 

After the code segments are displayed, a promptiine appears: 

P(rompt, '_ofJeg, N(ew {<bl> or <cr>J, Q(uit, or A(bort: 

The P(rompt command steps through all segments in the input file, asking if 
you want to copy the segment to the output file: 

Link 1 PASCALCO {yIn} ! 

Type 'y' to copy the segment across; type tn' to skip the segment. 

The '# _ofJeg' command is used to copy individual segments to the output 
file. Type in the segment number of the segment you wish to copy and the 
following prompt appears: 

Source segnum: 8 
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Notice that the segment number you typed is already entered; you can 
change it by backspacing and typing in another segment number. After you 
type <return>, the next prompt is: 

Target segnum: 

Type in the segment slot where the segment is to reside in the output file. 
The segment is then' copied into the output file display. 

The N(ew command selects a new code file as the input file. N(ew lets you 
copy segments from a number of code files into one output file. The 
following prompt appears: 

New input file: 

Type in the name of the new input file. The input file display is then 
updated with the segments in the new file. 

The Q(uit command displays this prompt below the promptline: 

Notice: 

Type in a copyright notice. (If you don't care about having a copyright 
notice, just type <return>.) Librarian stores the copyright notice in the 
segment dictionary (block 0 of the code file). 

The A(bort command exits Librarian without saving the output file. 



10.4 Communication 

This section describes the communication utilities: 

• Remote file transfer (10.4.1) 

• Electronic mail transfer (10.4.2) 

10.4.1 Remote File Transfer 
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The SerialTalk utility (SERIALTALK.CODE on the disk) is used to transfer 
files from one machine to another via a serial communication line (RS232). 
Both machines must have their serial ports online, set at the same baud rate, 
and connected to each other by the appropriate cable.. Both machines must 
also have the SerialTalk program running. 

To transmit data files, SerialTalk is executed on both machines. One 
machine is specified as the 'slave' machine; the other becomes the 'master'. 
File transfer commands are entered on the master machine, which then sends 
the appropriate commands to the sla ve ma~hine. 

After you X(ecute SERIALTALK, the following prompt appears: 

1) Let both machines reach this prompt 
2) Press SUave on one machine 
3) Press M(aster on the other 

M(aster SUave Q(uit 

The SOave command does not display a prompt; it merely places the machine 
in the hands of the master machine. Any further information displayed on 
the screen is a result of commands from the master. 

The M(aster command displays the following prompt: 

S(end R(eceive C(onfigure F(ile Q(uit 

The S(end and R(eceive commands prompt for the name of a file to send or 
receive. Once a file name has been typed in, it is displayed on both the 
master and slave machines. While transmitting file data, SerialTalk displays a 
dot for each block transferred. If a parity error is detected, a question 
mark is displayed and the erroneous block is retransmitted. 
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The C(onfigure command changes the modes used by SerialTalk to transmit 
data. C(onfigure displays the following prompt: 

P(acket size D(ata size Q(uit 

The P(acket size command controls the number of bytes sent between the 
machines at one time. P(acket size displays the following prompt: 

A)512 B)256 C)128 D)64 Q(uit 

The default packet size is 512 bytes. Smaller packet sizes are used when 
one of the machines isn't fast enough to keep up with the specified baud 
rate: this in turn is often caused by using a packet size larger than the 
machines' serial port data buffers. 

The n(ata size command controls the mode in which individual characters are 
transmitted. n(ata size displays the following prompt: 

P(arity R(a w Q(uit 

The default mode is ·P(arity. In Parity mode, SerialTalk translates all data 
into ASCII alphabetic character codes before transmitting it. This prevents 
control character values from being interpreted as commands by the master 
or slave machines' serial port I/O drivers. (This problem occurs most often 
when sending data between foreign operating systems.) R(aw mode transmits 
all data without converting it to alphabetic character codes. It can be used 
only when the serial port drivers on both machines transmit all 8 bits in a 
data byte and do not perform any special handling of control characters. 
Note that R(aw mode transmits about three times faster than P(arity mode. 

The F(ile command prompts for the name of a command file. Command files 
are used to automate the transmission of a number of files. A command file 
should contain exactly the characters that would have been typed in to 
transmit the files manually. (Note in particular that they are 'pure' text 
files and not the command files described in chapter 6.) 

The Q(uit command terminates SerialTalk. 
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The TeleTalk utility (TE;LETALK.CODE on the disk) is used for sending and 
recording text files during electronic mail sessions. Sending text files lets 
you compose your messages with the editor beforehand, then send them at 
high speed to reduce your connect time. Recording mail sessions lets you 
save your incoming messages in text files so you can read them afterwards, 
again saving you connect time. 

To start an electronic mail session, X(ecute TELETALK. 
prompt appears: 

BaudRate 1(200, 3(00 ! 

The following 

Select the appropriate baud rate for your modem by typing '1' or '3'. 
TeleTalk then displays the follwing message: 

<Ctrl-A) for option menu 

This indicates that typing ctrl-A at any. time during an electronic mail 
session halts the session and displays the TeleTalk prompt. 

TeleTalk is then ready for you to sign on to the network. All subsequently 
. typed characters are written to the network connection along with being 
echoed to the screen. Characters received from the network are displayed 
on the screen. 

NOTE- The message "LOST CARRIER" appears if you haven't dialed 
into the network yet. If this happens, dial into the network and 
type <space> or <return> a few times to establish the 
connection. 

Whenever you reach a point where you want to send or record a text file, 
type ctrl-A. The current session is suspended and the following prompt 
appears: 

FileOptions: S(end, R(eeord, G(o, E(xit -

The 0(0 command resumes the session. E(xit terminates the TeleTalk program 
and returns you to the system prompt. Note that you can terminate 
TeleTalk, run other programs in the system (such as the filer), then return to 
TeleTalk without interrupting a mail session: reexecuting TeleTalk pops you 
back into the current session. 
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To send a text file, type S(end. The following prompt appears: 

Send what textfile! 

Type in the name of the text file you want to send (don't add ".TEXT"). 
Type 0(0 and TeleTalk returns to the session, transmitting the file while 
echoing it to the· screen. The following message appears on the screen when 
TeleTalk is finished sending the file: 

MYFILB.TEXT Finished 

If you want to stop sending a file before it reaches the end, type ctrl-A to 
get the prompt and type S(end again. The following prompt appears: 

Currently Sending MYFILE.TEXT C(Iose it! 

C(lose stops sending the file. 
resume sending the file. 

Typing anything else causes TeleTalk to 

To record a session in a text file, type R(ecord. The following prompt 
appears: 

Record as what textfne! 

Type in the name of the text file you want to record (don't add ".TEXT")o 
Type 0(0 and Tele·Talk returns to the session, with all characters 
subsequently written to the screen being. recorded in the text file. 

To finish recording a file, type ctrl-A to get the prompt and type R(ecord 
again. This time the following prompt appears: 

Currently Recording MYFILB.TEXT C(Iose P(urge 

C(lose saves the recorded file on disk. P(urge removes the file. 

WARNING- Be sure there's enough space on your disk before you 
start recording. If TeleTalk runs out of disk space while 
recording, it discards all subsequent text without issuing a 
warning. 
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This section describes the utility programs Setup and Binder. These utilities 
are used to configure the system software to operate with' different 
terminals. 

The Setup utility (10.5.1) is used to create and modify the system information 
file SYSTEM.MISCINFO. 

The MISCINFO file is always stored on the boot disk. It contains three 
types of system-dependent information: 

• Miscellaneous system data 

• Terminal-dependent control characters 

• Key definitions for ASE edit commands 

When the system bootstraps, it reads the contents of MISCINFO into an 
operating system data structure known as SYSCOM. The system programs 
access SYSCOM. to obtain system-dependent information. 

The Binder utility (10.5.2) binds a new Gotoxy procedure into the operating 
system code file. The operating system procedure Gotoxy is used to move 
the cursor to arbitrary positions on the screen. Because most terminals use 
different character sequences for cursor positioning, a different Gotoxy 
procedure is usually needed for each terminal. 

10.5.1 Terminal Setup 

The utility program Setup (SETUP .CODE on the utilities disk) is used to 
create a new MISCINFO file or to modify an existing one. 

After you X(ecute SETUP, the MISCINFO fields are displayed on the screen 
with their current values. (If Setup cannot find the file SYSTEM.MISCINFO, 
it displays the values already loaded into memory in SYSCOM.) 

Each MISCINFO field is displayed in the following format: 

Crt home o [nH" 72.] 

The field name is followed by a menu number; this is used in the S(ingle 
command to select individual fields for modification. The menu number in 
the example above is O. 
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The values enclosed in the brackets indicate the current field value. Fields 
contain either character values or Boolean values. Boolean values are 
displayed either as 'True' or 'False'. Character values are displayed in both 
symbolic and numeric form. If a field value denotes a printable character, 
the character is displayed; otherwise, the ASCn control character symbol is 
displayed (e.g. ACK, LF). 

The numeric value may be displayed in one of three radices: decimal, hex, or 
octal. Decimal numbers end with a period ('72.'). Hex numbers end with 'hI 
('BEh'). Octal numbers end with '0' ('260'). 

Some MISCINFO fields m~y be designated as 'prefixed'. This means that the 
field value represents the second character of a two-character sequence. 
The first character is known as the prefix character. The prefix character 
is defined by two MISCINFO fields: 'Crt prefix character' and 'Keyboard 
prefix char'. Fields designated as prefixed are displayed with the letter 'p' 
on the right-hand side of the field value: 

Crt right 6 [oJ". 4Ab] P 

The following promptline appears below the field display: 

P(rompt, SOngle, N(ew, R(adix, M(em, D(isk, <Escape) ! 

The S(ingle command produces the following prompt: 

Current default Radix: Decimal 
Single change: menu I, (return) to accept, <esc> to Escape? 

If you type one of the menu numbers, Setup displays the corresponding field 
and waits for you to type in the new value. If the field is Boolean, type 't' 
for True or 'f' for False. If the field expects a character value, you can 
either type the character directly or you can specify the numeric value of 
the key by typing 'I' followed by the numeric value. (Note that numerical 
values assume the current default radix.) Numeric values are terminated by 
typing <return>. 

WARNIN G - Setup interprets entered menu numbers in terms of the 
current radix. 

For every character field, Setup also prompts for whether the field is 
prefixed. Type 'y' to mark a field as prefixed; type In' to mark it as 
unprefixed. Setup defines one input ('key') prefix character and one output 
('char') prefix character; fields marked as prefixed denote 2-character 
sequences beginning with ·the appropriate prefix character. Prefix characters 
are defined as separate fields in Setup. 
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The 'Single change' prompt reappears after you have set each field. To 
change another field, type its menu number. Note that after setting a series 
of fields in S(ingle, the new field values are not actually established. To 
install the new field values in the display, type <return>; this terminates the 
S(ingle command and redisplays the fields with the new values. To escape 
from S(ingle, type <esc>; this terminates S(ingle and redisplays the fields 
without updating them. . 

The P(rompt command steps through every field asking for a new field value. 
If you do not want to change a field, type <return> and Setup will skip to 
the next field. 

The N(ew command works the same way as P(rompt, but specifies 'empty' 
field values as the default. N(ew is used for constructing new MISCINFO 
files from scratch. 

The R(adix command changes the default radix. 
appears: 

Current default Radix: Decimal 

The following prompt 

Default Radix: O(ctal, D(ecimal, H(ex, <return> 

Type the appropriate letter to set the new default radix. Type <return> to 
preserve the current default radix. The default radix affects both the field 
display and how numeric responses are interpreted. 

The D(isk' command writes the current field values to . the file 
NEW.MISCINFO. This file must be changed to SYSTEM.MISCINFO in order to 
be used by the system. 

The M(em command writes the current field values to the SYSCOM data 
structure in memory. This lets you test the new field values immediately 
after leaving Setup; however, they will be lost if the system is rebooted (or 
I(nitialized) before you can go back into Setup and invoke the DUsk command. 

The <Escape) command is the only way to terminate Setup. It produces the 
following prompt: 

Are you sure you want to Exit? 

Type 'y' to exit Setup; type tn' to return to Setup. Note that you must 
invoke either the D(isk or M(em command to preserve the results of a Setup 
session; <Escape> does not perform any automatic saving of the current field 
settings. 
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MISCIHFO Fields 

This section describes the MISCINFO fields in detail. The fields contain 
three types of system information: keys, screen info, and parameters. 

Key fields define how character sequences received from the terminal are 
interpreted as system commands. Key fields in Setup have the word 'Key' in 
their field names. 

Screen info fields define how the system screen-control commands are mapped 
into character sequences written to the terminal. Screen info fields in Setup 
have the word 'Crt' in their field names~ 

Parameter fields contain various integer, character, and Boolean values which 
control system operation. 

Key accept 

Used as th~ editor <etx> command. Standard value: ASCII ETX 

Key escape 

Used as the <esc> command in the editor and other programs. Suggested 
value: ASCII ESQ 

Crt clear lin 

When written to the console, this character erases everything on the line 
that the cursor is on, leaving the cursor at the line start. 

Crt clear 

When written to the console, this character erases the entire screen, leaving 
the cursor at the top left of the screen. 

Crt erase eol· 

When written to the console, this character erases all characters from the 
current cursor position to the end of the line, leaving the cursor at its 
current position. 



Crt erase eos 
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When written to the console, this character erases all characters from the 
current cursor position to the end of the screen, leaving the cursor at its 
current position. 

System is· Terak 8510a 

Set to FALSE (unless you are using a Terak). 

System bas clock 

Set to TRUE if the VS Pascal intrinsic TIME is implemented. 

Crt has ull case 

Set to TRUE if the terminal supports both upper and lower case characters. 

Crt has x,y control 

Set to TRUE. 

Crt is slow 

Set to FALSE if terminal runs faster than 600 baud. 

Key flush 

When typed, this key cancels all console output. 
Suggested value: ctrl-F 

Key stop crt 

When typed, this key suspends console output. 
Suggested value: ctrl-S 

Key break 

See 2.3 for details. 

See 2.3 for details. 
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When typed, this key causes execution error 8 ("user break"). 

Key del char 

. When typed, this key deletes the character under the cursor and moves the 
cursor one space to the left. Suggested value: ASCn BS 

Key del line 

When typed, this key deletes the line under the cursor. Suggested value: 
ASCII DEL 

Key end file 

When typed, this key sets EOF to true while reading from a console input 
file. Suggested value: ASCII ETX 

Key up 
Key' down 
Key right 
Key left 

Used for cursor movement.' Tl1ese should be mapped to the terminal's arrow 
keys. 

Keyboard mask 

Used to mask off high order bits of characters received from the keyboard. 
Standard value: 127 

Bditor bad ch 

The editor displays this character whenever a non-printing character is 
written to the console. Standard value: ASCII '1' 

Keyboard prefix char 

Prefix character for all prefixed key fields. 



Crt prefix char 

Prefix character for all prefixed screen info fields. 

Crt home 
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When written to the console, this character moves the cursor to the upper 
left hand corner of the screen. 

Crt right 

When written to the console, this character moves the cursor one space to 
the right without erasing any characters. 

Crt backspace 

When written to the console, this character moves the cursor one space to 
the left. Suggested value: ASCII· BS 

Crt rev If 

When written to the console, this character moves the cursor vertically up 
one line without erasing any characters. Not used by the system. 

Crt height (rows) 

The number of text lines displayed on the console. Standard value: 24 

Crt width (columns) 

The number of characters per line displayed on the console. Standard value: 
80 

Nulls for move delay 

Used to implement vertical move delays on slower terminals. The system will 
write the specified number of bogus nulls after each cursor move. Values 
greater than 11 are ignored. Standard value: 0 
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Byte sex is 9900/68000 

Set to TRUE if running on 9900 or 68000 processor. 

Word-addressed (PLASH) 

Set to TRUE if running on word-addressed machine. 

Student user 

Set to FALSE. 
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The operating system is shipped with a terminal-independent version of the 
"cursor-moving procedure Gotoxy. While this version is portable, it is also 
rather slow and especially irritating to watch as the cursor jumps all over 
the screen. To improve system performance and reduce eye strain, you 
should create a Gotoxy procedure for your terminal and bind it into the 
operating system code file with the Binder utility. 

First, a Pascal program containing the Gotoxy procedure must be written and 
compiled to a code file. A number of sample Gotoxy programs are provided 
with the system; if none of them is suitable for your terminal, modify 
whichever one is closest enough so it generates the character sequence 
needed by your terminal. 

The Binder utility (BINDER.CODE on the disk) is used to bind a .compiled 
Gotoxy procedure into the operating system code file.· 

After you X(ecute BINDER, the following prompt appears: 

CodePile name of new GoToXY: 

Type in the· code file name of the· Gotoxy program. The operating system 
code file must be on the prefixed volume. Binder reads the operating system 
code into memory, binds in the new procedure, and writes the modified 
system code back to the disk with the name" SYSTEM.P ASCAL. Rebooting 
the system loads the new operating system. 

NOTE- Binder removes the olq operating system code file, so be sure 
you have a backup copy of it laying around somewhere in case 
something goes wrong. 
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Appendix 1 Installation Guide 

This section provides an overview of the basic steps necessary to install the 
Modula operating system on your computer. Details and additional 
information are provided in a separate document. 

The Modula operating system is shipped on one or more floppy disks. One of 
the disks is usually labelled 'SYSTEM' or 'BOOT' - this is the boot disk. To 
start the system, place the boot disk in your computer's system disk drive 
(your computer's owners manual should indicate which drive this is). Next, 
press the 'reset' button (or whatever it's called on your system). 

After a few disk accesses, a welcome message and the system promptline 
should appear on the screen. (If not, reread the instructions provided with 
the system and try again; if it still doesn't boot, ask your software dealer 
for help.) 

Your Modula system has booted for the first time. Congratulations! If your 
computer system includes a standard monitor (like the IBM PC or Osborne), 
your system disks have already been configured to work on your computer, so 
you can start using the system immediately. However, if the system you 
purchased is designed to work with an arbitrary terminal (like the Sage), you 
will have to run some configuration programs before you can make full use of 
.the system. The rest of this section explains how to configure your system. 

The ASE text editor makes extensive use of your terminal's screen control 
capabilities to do things like moving the cursor around the screen and erasing 
the screen after some commands. On an unconfigured system, the editor does 
not work very well (if at all) because these screen control functions have not 
been defined. So the first thing to do when you first boot the system is to 
run the utility program named Setup. To run Setup, you have to know the 
special characters used by your terminal to control the screen - this 
information can be found in your terminal's owner manual. Section 10.5.1 of 
this manual explains how to use Setup. 

Once you've successfully run Setup, you can make full use of the system. 
However, you might notice a lot of transient cursor jumping-arounding while 
you're in the editor. This can be eliminated by running the utility program 
named Binder. Binder adds a new cursor-moving procedure to the operating 
system, eliminating the screen flicker when the cursor is moved (and also 
noticeably improving the screen response). Section 10.5.2 of this manual 
explains how to use Binder. 

Once you've successfully run Setup and Binder, your system is fully 
configured and ready for full-time use. 
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o No error 
1 Bad Block, Parity error (eRe) 
2 Bad Unit Number 
3 Bad Mode, illegal operation 
4 Undefined hardware error 
5 Lost unit, Unit is no longer on-line 
6 Lost file, File is no longer in directory 
7 Bad Title, illega! file name 
8 No room on disk or directory is full 
9 No unit, No such volume on line 
10 No file, No such file on volume 
11 Duplicate file 
12 Not closed, attempt to open an open file 
13 Not open, attempt to access a closed file 
14 Bad format, error in reading real or integer 
15 Ring buffer overflow 
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16 Write Protect; attempted write to protected disk 
17 illegal block number 
18 illegal buffer address 
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Appendix 3 Execution Errors 

o System error 
1 Invalid index, value out of range 
2 No segment, bad code file 
3 Exit from uncalled procedure 
4 Stack overflow . 
5 Integer overflow 
6 Divide by zero 

7 Invalid memory reference <bus timed out> 
8 User Break 
9 System I/O error 
10 User I/O error 
11 Unimplemented instruction 
12 Floating Point math error 
13 . String too long 
14 Halt, breakpoint 
15 Bad block 



Appendix 4 Compiler Error Me~sages 

1: Error in simple type 
2: Identifier expected 
3: 'PROGRAM' expected 
4: I)' expected 
5: ':' expected 
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6: illegal symbol (maybe missing ';' on the line above) 
7: Error in parameter list 
8: 'OF' expected 
9: '(' expected 

10: Error in type 
11: '[' expected 
12: '1' expected 
13: 'END' expected 
14: ';' expected 
15: Integer expected 
16: '=' expected 
17: 'BEGIN' expected 
18: Error in declaration part 
19: Error in <field-list) 
20: '.' expected 
21: '*' expected 

50: Error in constant 
51: ':=' expected 
52: 'THEN' expected 
53: 'UNTIL' expected 
54: 'DO' expected 
55: 'TO' or 'DOWNTO' expected in for statement 
56: 'IF' expected 
57: 'FILE' expected 
58: Error in <factor) (bad expression) 
59: Error in variable 

101: Identifier declared twice 
102: Low bound exceeds high bound 
103: Identifier is not of the appropriate class 
104: Undeclared identifier 
105: Sign not allowed 
106: Number expected 
107: Incompatible subrange types 
108: File not allowed here 
109: Type must not be real 
110: <tagfield) type must be scalar or subrange 
111: Incompatible with <tagfield) part 
112: Index type must not be real 
113: Index type must be a scalar or a subrange 
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114: Base type must not be real 
115: Base type must be a scalar or a subrange 
116: Error in type of standard procedure parameter 
117: Unsatisfied forward reference 
118: Forward reference type identifier in variable declaration 
119: Re-specified params not OK for a forward declared procedure 
120: Function result type must be scalar, subrange" or pointer 
121: File value parameter not allowed 
122: Forward declared function result type can't be re-specified 
123: Missing result type in function declaration 
124: F-format for reals only 
125: Error in type of standard function parameter 
126: Number of parameters does not agree with declaration 
127: megal parameter SUbstitution 
128: Result type does not agree with declaration 
129: Type conflict of operands 
130: Expression is not of set type 
131: Tests on equality allowed only 
132: Strict inclusion not allowed 
133: File comparison not allowed 
134: illegal type of operand(s) 
135: Type of operand must be boolean 
136: Set element type must be scalar or subrange 
137: Set element types must be compatible 
138: Type of variable is not array 
139: Index type is not compatible with the declaration 
140: Type of variable is not record 
141: Type of variable must be file or pointer 
142: illegal parameter SUbstitution 
143: illegal type of loop control variable 
144: illegal type of expression 
145: Type conflict 
146: Assignment of files not allowed 
147: Label type incompatible with selecting expression 
148: Subrange bounds must be scalar 
149: Index type must be integer 
150: Assignment to standard function is not allowed 
151: Assignment to formal function is not allowed 
152: No such field in this record 
153: Type error in read 
154: Actual pairameter must be a variable 
155: Control variable cannot be formal or non-local 
.156: Multidefined case label 
157: Too many cases in case statement 
158: No such variant in this record 
159: Real or string tagfields not allowed 
160: Previous declaration was not forward 
161: Again forward declared 
162: Parameter size must be constant 
163: Missing variant in declaration 
164: Substitution of standard proc/func not allowed 



165: Multidefined label 
166: Multideclared label 
167: Undeclared label 
168: Undefined label 
169: Error in base set 
170: Value parameter expected 
171: Standard file was re-declared 
172: Undeclared external file 
174: Pascal function or procedure expected 

193: Not enough room for this operation 
194: Comment must appear at top of program 

201: Error in real number - digit expected 
202: String constant must not exceed source line 
203: Integer constant exceeds range 
204: . 8 or 9 in octal number 

250: Too many scopes of nested identifiers 
251: Too many nested procedures or functions 
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252: Too many forward references of procedure entries 
253: Procedure too long 
254: Too many long constants in this procedure 
256: Too many external references 
257: Too many externals 
258: Too many local files 
259: Expression too complicated 

300: Division by zero 
301: No case provided for this value 
302: Index expression out of bounds 
303: Value to be assigned is out of bounds 
304: Element expression out of range 

398: Implementation restriction 
399: Implementation restriction 
400: illegal character in text 
401: Unexpected end of input 
402: Error in writing code file, not enough room 
403: Error in reading include file 
404: Error in writing list file, not enough room 
405: Call not allowed in separate procedure 
406: Include file not legal 
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Appendix 5 ASCD Character Set 

o 000 00 nul 32 040 20 
1 001 01 soh 33 041 21 ! 
2 002 02 stx 34 042 22 n 

3 003 03 etx 35 043 23 # 
4 004 04 eot 36 044 24 $ 
5 005 05 enq . 37 045 25 % 
6 006 06 ack 38 046 26 &: 
7 007 07 bel 39 047 27 , 
8 010 08 bs 40 050 28 (" 
9 011 09 ht 41 051 29 ) 

10 012 OA If 42 052 2A * 
11 013 OB vt 43 053 2B + 
12 014 OC' ff 44 054 2C , 
13 015 OD cr 45 055 2D -
14 016 OE so 46 056 2E • 
15 017 OF si 47 057 2F / 
16 020 10 dIe 48 060 30 0 
17 021 11 dc1 49 061 31 1 
18 022 12 dc2 50 062 32 2 
19 023 13 dc3 51 063 33 3 
20 024 14 dc4 52 064 34 4 
21 025 15 nak 53 065 35 5 
22 026 16 syn 54 066 36 6 
23 027 17 etb 55 06'7 37 7 
24 030 18 can 56 070 38 8 
25 031 19 em 57 071 39 9 
26 032 1A sub 58 072 3A : 
27 033 1B esc 59 073 3B ; 
28 034 1C fs 60' 074 3C < 
29 035 ID gs 61 075 3D = 
30 036 IE rs 62 076 3E > 
31 037 IF us 63 077 3F ? 

64 100 40 @ 96 140 60 
, 

65 101 41 A 97 141 61 a 
66 102 42 B 98 142 62 b 
67 103 43 C 99 143 63 c 
68 104 44 D 100 144 64 d 
69 105 45 E 101 145 65 e 
70 106 46 F 102 146 66 f 
71 107 47 G 103 147 67 g 
72 110 48 H 104 150 68 h 
73 111 49 I 105 151 69 i 
74 112 4A J 106 152 6A j 
75 113 4B K 107 153 6B k 

-76 114 4C L 108 154 6C I 
77 115 4D M 109 155 6D m 
78 116 4E N 110 156 6E n 
79 117 4F 0 111 157 6F 0 

80 120 50 P 112 160 70 P 
81 121 51 Q 113 161 71 q 
82 122 52 R 114 162 72 r 
83 123 53 S 115 163 73 s 
84 124 54 T 116 164 74 t 
85 125 55 U 117 165 75 u 
86 126 56 V 118 166 76 v 
87 127 57 W 119 167 77 w 
89 130 58 X 120 170 78 x 
89 131 59 Y 121 171 79 Y 
90 132 5A Z 122 172 7A z 
91 133 5B [ 123 173 7B { 
92 134 5C \ 124 174 7C I 
93 135 5D ] 125 175 7D } 
94 136 5E A 126 176 7E -
95 137 5F _ 127 177 7F del 
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