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Introduction

This document describes the programmer’s interface to Panos, the operating
system for Acorn Cambridge Series computers. Panos rests on the low level
machine support presented by Pandora, and provides a runtime system to
support a range of high level languages.

The user gains access to the functionality provided by Panos via:
- A command line interpreter (CLI)
- A collection of utility programs
- The runtime library

The Panos command line interpreter, utility programs, and other
user-interface related matters are described in the Panos Guide to
Operations.

The majority of this document is taken up by a description of the Panos
library. Each chapter deals with a particular module which contains one or
more procedures of a given class, e.g. random numbers, command handling.

Appendix A of this manual lists the error codes associated with the user
library procedures.

All procedures are described using a pseudo-language notation which lists
the number and type of the parameters and results. Parameters and results
are passed according to the rules described in the document Panos
Technical Reference Manual. An informal introduction to this
pseudo-language is given in chapter 1.

The following convention is observed:

Numbers not in decimal are prefixed by their base, for example 16_1A is
decimal 26; -2_1010 is -10 in decimal.
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1 The user library

All explicit communication with Panos from a user program is via the user
library procedures. There are two ways by which Panos informs the user of
errors; either the library procedure returns an error status (which should be
checked explicitly by the caller) or an error exception is signalled. All
library routines are provided in two versions, with the variant that generates
an exception on error having its name prefixed by ‘X’.

The library of Panos is divided up into several modules (see ‘Acorn 32000
object format specification’ in the Panos Technical Reference Manual for a
description of the term ‘module’). Each group of procedures described in
the following chapters resides in a separate module. The module name is
given at the bottom of each page for procedure descriptions.

Procedures are described in terms of a pseudo-programming language. The
method of interfacing with real languages such as FORTRAN 77 and
Pascal depends on the procedure calling system of each language. Most
languages under Panos conform to the Acorn inter-language calling
standard. In Acorn 32000 ISO Pascal, for example, a Panos library
procedure can be accessed by the IMPORT directive.

For example, the method for importing the procedure
SetKnownCommandsPath is:

type
string=packed array[1..15] of char;  { bound specified as required }

import function SetKnownCommandsPath(path:string;len:integer):integer

status := SetKnowncommandsPath('$.Panoslib, & ',13)

Full details of the inter-language calling standard and the Acorn Object
Format produced by Acorn compilers are given in the Panos Technical
Reference Manual. Explanation of how this maps into a particular

language’s calling system is given in that language’s Reference Manual.

PRM Issue 1 3




Chapter 1

The procedures in this manual are described by the following syntax:

< procedure description > ::= < procedure name > (< parameter list >);
< result list >
< parameter list > = | < parameter > < parameter list>

< result list >

| <result> < result list>

< parameter > = < parameter type >: < parameter name >
<result > = < result type >:<result name >
< parameter type > = STRING | < base type > | < base type >REF
< result type > = STRING | < base type >
< base type > = INTEGER | CARDINAL

| RECORD( < format name >)

| ADDRESS

| HIDDEN

These types are described in the inter-language calling standard section of
the Panos Technical Reference Manual with HIDDEN being 32-bit raw
binary.

4 PRM Issue 1
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2 Errors

This chapter describes the facilities provided for error handling; all of the
procedures reside in moduleError . Many of the procedures in the Panos
library return a 32-bit status code. On error the top bit of the status code is
set, so the number is always negative. The other 31 bits are divided into
fields which provide information about the error type, in which module it
occurred and so on.

" When an error occurs in a system module, it will call the procedure

SetErrorInformation. This takes an error code and assigns an ‘information
string’ to this error. The error number is then returned to the caller.

The calling program uses GetErrorMessage to convert the returned error
number into three information strings: the message, the name of the system
facility which detected the error and the name of the system facility which
was initially called by the user.

Here is a typical sequence of events which might result in the error-handling
procedures being called:

A program calls the procedure GetDateStamp to find the date at which a
named file was created. The name is supplied as the string parameter
‘DFS::0.8.prog!l’. However, the named file does not exist on the filing
system, so an error is generated. Suppose the basic error message is:

File % not found

The system will set the information for the error to the filename, i.e.
‘DFS::0.8.prog!l’. Thus when the user calls GetErrorMessage using the
returned error code, the three strings returned will be:

BBC
File
File DFS::0.%.prog1 not found

where BBC is the detecting facility (i.e. the module which discovered that
the file did not exist), File is the interface facility (i.e. the module that the
user called in the first place) and ‘File DFS::0.8.progl not found’ is the
error message with the error information substituted.

All error codes generated by the Panos system and associated software are
32-bit values with the most significant bit set. They are divided into a
number of fields:

PRM Issue 1 5



Chapter 2
33 22 21 11
10 87 09 21 98 ")

1iInfo]lnterfaceFacility|DetectingFacility|Reserved(=111) |ErrorCode

The structure of this error code has been designed such that a simple user
program can return a small negative number (range -1 to -512) to denote an
error condition.

Info

This field describes whether any additional information is available for this
error (see GetErrorInformation). The values in the field have the following
meanings:

0 None; the error has already been reported.

1-5 Information available: use the value of the 32-bit errorcode as a
handle to GetErrorInformation to obtain it.

6 Used when error is being signalled (see module ‘Handler’) to
denote the passing of an associated error buffer.

7 None.
InterfaceFacility
This gives the code of the facility called by the user. This may be converted

to a string using GetErrorMessage. The table given below lists the facility
names also.

DetectingFacility

Gives the code of the facility which detected the error. This is also decoded
by GetErrorMessage.

For both facility fields the code is structured as below:

6 PRM Issue 1
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Errors

65 0

Type | Number

O NN W —=O

O

10
11
12
13
14
15
16
17
18
19
20-63

T HUUUEUUUU OGO N o B M6 MU MEWR

Type 2_11 implies that Number is a Language Code. The ErrorCode is a
run-time error.

The type field’s two bits are:

Type 00 means that Number is a Panos facility as follows:

32000 Hardware exception
Data conversion

Store

IO

Loader

Random number generation
Time and date

Condition handling.

Event handling
Environment variables
Program control

Pandora

BBC

Argument decoding (error in keystring format)
Argument decoding (error in user parameter string)
File

Reserved

Command interpreter
Error handling

Pattern matching

Reserved

For Number 0 the ErrorCode (bits 0-8) is the 32000 Hardware Exception
code (see the Instruction Set Reference Manual for details).

Type 2_01 is reserved.

Type 2_10 implies that Number is a Language Code (see ‘Acorn 32000
Object Format specification’ in the Panos Technical Reference Manual). The
ErrorCode is a compiler error.
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Chapter 2

ErrorCode

See above.
Note: Facility 16_FF is reserved for user programs.

The system procedure GetErrorMessage is provided to convert an error
code into a textual message. The mapping between an error code and its
corresponding text message is controlled by the system error file.

The error file is made up of a sequence of records separated by newline
(LF) characters. Each record has the format

<ff> <ee> < skeleton error message >

where <ff> is a two digit facility number (base 16), e.g. OF for File, and
< ee> is the facility error code.

The < skeleton error message > is a printable message containing %
characters where substitution of error information is required. The error
information set for an error is made up of % separated fields.

When GetErrorMessage is building the message string it will substitute
fields in the message skeleton from those in the corresponding position in
the error information. If insufficient fields are provided in the error
information then the value <unknown > will be used.

For example:

Skeleton Error % on stream %

Information 87%12

Produces Error 87 on stream 12

Skeleton File % not found on FS %

Information $.filel

Produces File $.filel not found on FS < unknown >

8 PRM Issue 1




Errors

2.1 GetErrorMessage

GetErrorMessage(INTEGER:error);
INTEGER:Result
STRING:DetectingFacility
STRING:InterfaceFacility
STRING:Error message

XGetErrorMessage(INTEGER:error);
STRING:DetectingFacility
STRING:InterfaceFacility
STRING:Error message

Action

Decodes the supplied error number and returns three strings describing:

The System Facility which detected the Error,
The System Facility which was called by the user and
A text string describing the error.

Any additional information about the error is merged into the error
message.

Call

Error The error number.

Return

Result > =0, operation succeeded.

<0, operation failed (result = Error Code).

Error




Chapter 2

2.2 SetErrorInformation

SetErrorInformation(INTEGER:Error
STRING:Information);
INTEGER:Result

XSetErrorInformation(INTEGER:Error
STRING:Information);
INTEGER:Result

Action

This caches the information string and sets the ‘Info’ field of the given
error. The modified error can be used at a later stage as a parameter to

GetErrorInformation which will endeavour to return the information string.

For this to be successful only the Interface Facility in the resultant Error
Code may be changed.

Call
Error An Error Code complete except for Interfacing Facility,
which may be modified at a later stage.

Information = The information string to be associated with the error, e.g.
‘DFS::0.8.fred%13’.

Return

Result Can be used both as an error code and as a handle to get
back the information.

10 Error
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Errors

2.3 GetErrorInformation

GetErrorInformation(INTEGER :Error);
INTEGER: Result
STRING: Information

XGetErrorInformation(INTEGER:Error);
STRING Information

Action

Endeavours to return any additional information associated with a system
Error Code.

Call

Error The Error Code.

Return

Result > =0, Operation successful, information contains the

additional information.
<0, Operation failed (= Error Code).

Error 11
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3 Argument decoding

When a program is called, its name may be followed by a list of arguments
for use as parameters, e.g. source and object filenames for compilers, file
specifications for filing system utilities etc.

This section describes the Panos procedures which can perform decoding of
command line arguments. By utilising these procedures, all applications
running under Panos can provide a uniform command interface to the user.
The procedures all reside in moduleDecodeArg.

Decoding is performed by passing Panos a keystring which describes the
format of arguments which the program expects. The procedure Decodelnit
takes the keystring and processes the argument string accordingly. Decoded
parameters may then be accessed by calling various other procedures, e.g.
GetStringArg. This process is illustrated in figure 1.

keystring, cg ‘source/a/e~f77 aof/k’

Decodelhnit _% Decoded arguments

. eg ‘myprog-{77'

argument string, cg ‘myprog’
Figure 1 Argument Decoding

A keystring is a sequence of keywords, which are qualified by control
characters called option specifiers (e.g. /a and /e in the example above).
These determine the type of keyword, and the number and type of
arguments which may be associated with it.

When all of the arguments have been obtained by calls to the Get...Arg
procedures, the application program should terminate the decoding process
cleanly by calling DecodeEnd.
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Chapter 3

The keystring

This section describes the format of the keystring in detail. As stated above,
it is a list of keywords (separated by spaces or commas) which may be
qualified by option specifiers.

Associated with each keyword may be a default argument list. This is used
if the user does not supply any arguments on the command line for that
keyword.

Keyword name

A keyword name must begin with a letter and can contain letters or digits
(Underscore, ‘_, is treated as a lower case letter in keywords). The case of

the keyword in the keystring is used to permit controlled abbreviation of the

use of the keyword in the supplied argument string. (The actual case of the
keyword in the supplied argument string is irrelevant.)

Abbreviation of a keyword when given in the argument string is possible
if the keyword in the keystring ends in a sequence of lower case letters.
Only lower case letters in the keystring keyword name may be truncated
from the argument string keyword name. An abbreviation is not permitted
if it is an otherwise legal truncation of more than one keyword.

An example is

‘NAme’ in the keystring may be matched from the argument string by
‘“NAME’ (or ‘-NAM’, and ‘-NA’ provided this is unambiguous). -N’, will
not match. A -NAME’ will match in preference to abbreviations of any
longer keyword names (i.e. is not ambiguous with keystring

‘NAme NAMEList’).

Keyword names may be aliased by separating each alias with an equals
sign, e.g. ‘FROM =INput’ will match -FROM’, ‘-INPUT’, “-INPU’,
*-INP’, and “-IN".

14 PRM Issue 1
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