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CHAPTER 1

INTRODUCTION

This manual is a reference document for Psion's OLIB library. It provides a comprehensive guide to the
library and documents the classes, methods, properties, inheritance hierarchies and other information
essential for understanding and using the library. It assumes familiarity with the concepts of Object
Oriented Programming.

The Object Oriented Programming Guide a useful pre-requisite as it provides the necessary background
to Object Oriented Programming as implemented at Psion. It can, of course, be read in conjunction with
theOLIB Referencenanual.

The OLIB library is supplied as thaib.dyl dynamic link library in the ROM of all SIBO machines. It
contains a collection of classes, built on the services of the PLIB library.

OLIB classes provide a range of services that are independent of the user interface used by an application.
For example, they include a number of classes for creating array type objects which possess sophisticated
behaviour.

Use of the OLIB library allows complex applications to be built quickly and reliably. The OLIB object
classes can be used directly or can be subclassed by any application code. They are both subclassed and
used directly as components by the user interface libraries (for example, HWIM).

Each chapter in this manual contains a description of either a single class or a number of closely related
classes. For example, tWariable Array Classeshapter describes a number of classes that implement
different types of array, each with a variable number of elements, WeldIME Classhapter describes

a single class.

The description of each class follows the same format. It includes the purpose of the class, the hierarchical
relationship of the class to other classes, the actual class definition, a description of the property and a
complete list and discussion of the methods. References to relevant manuals are included if any pre-
requisite information is needed.

The first chapter contains a description of fo@Tclass, from which all other classes are derived. It is,
therefore, a required class in all object oriented progfams.

OLIB object classes provide services which include:
» data storage in a segmented buffer
» arrays with a variable number of elements
* basic text editing
» event management and scheduling
* time management and timers
» file management

* inter-process communication

1itis, however, permissible for a category that has no intrinsic dependence on other OLIB classes to
define its own root class and thereby eliminate all dependency on OLIB. See, for exanpleldihg a
Dynamic Librarychapter of th®bject Oriented Programming Guide
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Using OLIB cl asses

An application (or DYL) that either subclasses or creates an instance of an OLIB class must declare an
external reference to the OLIB library in its category file. If, for example, an application's category file has
the namemyprog.cat the content of this category file must start with the following lines:

IMAGE myprog

EXTERNAL olib

This ensures that, amongst other things, the defined constants representing the external category numbers
for the OLIB category (in this cagaT_MyaPP_oLIB is available to application code. (It is, in any case,

required in virtually all category files, to providecass to theooTclass, from which all other classes are
derived - see the |at®OOT classection in this chapter.)

In the source code of the MYPROG apation, an instance of an OLIB class - sayAgec- would be
created withp_new (Or f_new ) as follows:

p_new(CAT_MYPROG_OLIB,C_VASEG);

If myprog.catdefines a subclass of an OLIB class (say, the slasgasegthis would exist in the local
category. An instance is created using the local category numbenyPrROG_MYPRGES follows:

p_new(CAT_MYPROG_MYPROG,C_SUBVASEG);

Similar considerations apply to instances created by meangwfend .

|
Notation

Throughout this manual, all references to the Series 3 should be taken to refer to the Series 3a and the
Workabout, unless explicitly stated otherwise.

Names
Except in class diagrams, a class name is always given in upper case, for ex@&uopte

The method name in the title line of the description of each method is the defined symbol for the method
number, without its leading_. In the body of the text this name, in lower case letters, is used to refer to
themethod functiorfor more simply, thenethod whereas the upper case name refers to the
correspondingnessageThus, an object@stroy method function is executed when the object receives a
DESTROYMeESSsage.

Method function prototypes

The description of each method contains a function prototype that specifies the nature of any return value
and the parameters with which the method is called. The parameters exclude the object handle and the
method number.

For example, a method for the clagsLAT with the title line:

VA TEST Compare two records by pointer
and prototyped as:
VOID va_test(UBYTE *precl, UBYTE *prec2);
would be invoked by:
p_send4(hand,0_VA_TEST,precl,prec2);
wherehand is the handle of an object of the class in question.
This corresponds to a method function declared in C source code as:

METHOD VOID vaflat_va_test(PR_VAFLAT *self, UBYTE *precl, UBYTE *prec2)
{
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The O symbol

The enter and leave mechanism (which pseser andp_leave ) is commonly used to implement
structured error recovery. See teor Handling and Error Recoverghapter of th®©bject Oriented
Programming Guideand theError Handling chapter of thé’LIB Referencenanual.

Some methods (the vast majorityeftroy methods, for example) can never fail and will therefore never
call p_leave . The title line of a number of the more significant methods of this type are marked with a
leading symbol.

With the enter and leave mechanism, a cajl teave should only occur within the protection of a
p_enter harness. If_leave is called outside g enter harness, the process will be panicked with panic
number 47.

Thep_leave mechanism and its use in method functions is discussed briefly in the secBtmainred
Error Recovenyater in this chapter.

Long p arameters

A small number of OLIB class methods requineoacor auLoNGparameter. For the reasons explained in
thelntroductionchapter of th®©bject Oriented Programming Guid#he message-sending mechanism in
TopSpeed C does not support such parameters and they should be passedra@twonT) parameters,

where the first is the least significant word and the second is the most significant word of the data. In such
a case the actual method prototype is always followed by a conceptual form, illustrating the intent of the
parameters.

Class diagrams

To illustrate the inheritance and using relationships between classes, most chapters will contain at least
one class diagram.

The notation is a subset of that used by GRatych and described in his boBkject-oriented Analysis
and Design with application@nd edition) with two minor changes;

» classes which are referenced, but not described, within a chapter (i.e. classes whose full
description lies in other chapters of this manual or in a different manual), are underlined,

» the diagrams do not distinguish between 'has' (aggregation) and 'using' (client/supplier)
relationships.

Also note that ultimate inheritance from the root class is assumed and is not shown.

Class hierarchy

In understanding the structure of a specific class, remember that methods and property are often inherited
from a superclass (or superclasses).

While a class may contain new methods and property, it may also re-define methods inherited from a
superclass (or superclasses). Note that methods in a superclass can be what aredaefewads
methods.

To help illustrate these relationships, each class description in this manual is accompanied by a diagram
which shows that class and its superclass(es) in hierarchical order. This diagram is placed at the
beginning of the class description.

The diagram consists of a series of adjacent columns. The rightmost column represents the class being

described and will be marked by a double line border while the column to its left represents its immediate
superclass (if any) marked by a single line border and so on up the hierarchy. Each column is headed by
the class name followed by two boxes; the first lists that class's property and the second lists its methods.

Deferred methods are separated from the preceding methods by a blank line and are jtafhitsd fha
class re-defines an inherited method, the method name in the appropriate superclass is written with a line
through it.
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For example, the following diagram would be included in a description ofatassubclassed froraees
which itself is subclassesaa

AAAA BBBB CCcCC
property_1 property_3 operty_4
property_2 property_5
method_a method—b- method_b
method—b- method—¢— method_c
method_d method_x
method_e method_y
method_z
method_u

In this illustration,method_a is supplied by the superclassaa while method_b is replaced in classes
and further replaced in classcc Another methodmethod_c , is introduced in classesgbut replaced in
cccg and so on. Note thaifethod_u is a deferred method.

TherooTclass from which all classes are derived is assumed and will not be shown in the diagrams.

. ____________________________________________________________________________________|
Structured Error Recovery

As mentioned earlier, the enter and leave mechanism is commonly used to implement structured error
recovery.

Use of the p_leave mechanism

In general, you should assume that all methods NOT marked with sigmbol (as discussed in the

section on Notation) are capable of callin@ave , even if this is not explicitly mentioned in the method
description. In some cases, such as where a method calls, directly or indirectly, a deferred method (which
is supplied by a subclasser) it is not possible to specify whether the method may gesilien being

called.

In the event of an error (such as out of system memory) occurring a method may:
e callp_leave , passing the (negative) error number,
e return the error number,
e either callp_leave or return an error number, depending on the nature of the error.

Some methods call leave(0) , which has the effect of returning from thenter harness (with the

return value zero) without signalling an error. This is used, for example, to provide a normal exit from a
deeply nested function call, without the need for a zero return value to be passed back through the chain of
calls. Intermediate functions in the chain may then be declargni@s

Some method functions that may galkave are declared agip. One reason for this may be that the
method forms part of a chain, as described in the preceding paragraph. If user code were to send such a
message within g_enter harness, the value returned frpnanter would be indeterminate if no error

arose. The solution is to construct a shell function which sends the message and then returns zero, and
call this shell within @_enter harness. The call 9enter will then return either zero (if the method
callsp_leave(0) or it executes to completion) or a negative error number.
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—
Panic numbers

See theéError Handling and Error Recoverghapter of th@bject Oriented Programming Guidad the
Error Handling chapter of th&LIB Referencenanual for a discussion of panics and panic humbers.

OLIB panics a client that attempts an illegal operation, using the following panic numbers:

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

Record in flat variable array is out of range

Number of record to insert new record before in flat VA is out of range
Attempt to set capacity of flat VA less than current number of records
Number of record to delete in flat VA is out of range

Record in segmented VA is out of range

Outside range of segmented buffer

Tried to delete outside segmented buffer

Record in string VA whose address is sought is out of range

Attempt to set capacity of string VA less than current number of records
Number of record to insert new record before in string VA is out of range
Number of record to delete in string VA is out of range

Did not read correct number of bytes from resource file

Image fails to contain built-in resource file

Stray signal death in Application Manager

Request to clear area outside character map

Bad type/length binary file record header

Read on serial port already outstanding or read buffer not allocated
Serial port read buffer too small for requested read

Write to serial port already outstanding or write buffer not allocated
Serial port write buffer too small for requested write

Read on serial port outstanding when tried to see no. of characters available to re
Read on serial port outstanding when tried to flush serial read buffer
Read or write outstanding when tried to set serial port characteristics
Control to set/get not supported

OPL translator invoked with empty command line

Unrecognised code for setting the console

String passed to consaol is too long

IPCS Message read failed

Stray signal death in IPCS server list

nd







CHAPTER 2

THE ROOT CLASS

ROOT

pcC

destroy

TheroorTclass is the ultimate superclass from which all other classes are derived. It provides the basic
behaviour which defines a class as being an Object Oriented entity. It contains property which is, in effect,
the "hook" by which the operating system can keep hold of an instance of a class.

A classmustbe subclassed from either an existing class ordizaclass.
Class def inition
Defined in category filelib.cat (generated header fit#ib.g).

CLASS root
The ultimate superclass - all other classes have root as their ancestor.

{
ADD destroy
PROPERTY

{
P_OBJECT pc; class link

}
}

Property

root.pc The class link. This should not be accessed by any subclass. This is a data
structure of type_osJecTwhich is defined irp_std.h

Thep_oBJecTstructure is as follows:

typedef struct

{
HANDLE hcat;

HANDLE hclass;
} P_OBJECT;

wherehcat andhclass areHANDLE(a synonym foINT) data types and have the same meaning as the first
two words of thee_cLAssdata structure.

For more information on the underlying mechanisms of the Object Oriented system, €dgetite
Oriented Programminghapter of théLIB Referencenanual and/or thimtroductionchapter and the
appendices of th@bject Oriented Programming Guide
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ROOT methods

J DESTROY Destroy the instance

VOID destroy(VOID);

Use the EPOC O/fShDestroy ~ System service to destroy the instance, together with all component objects
that are marked for automatic destruction (by meansrbaerTY ndeclaration in the class definition).

Thedestroy method of every subclass must, ultimately, exeroteisdestroy method, either by calling
theroot_destroy ~ method function directly or, more usually, by supersendipgsarovymessage to the
ROOT




CHAPTER 3

THE TIME CLASS

TIME

ds
f

to_set

to_sense
to_add_years
to_add_months
to_add_days
to_add_secs
to_set_format
to_sense_format
to_get_sysdat

The main purpose of themE class is to convert from one representation of time to another (where the
wordtimeis used in the general sense, to include the date and the time of day).

TheTIME class stores eurrent timewithin its property. Conversion is done by setting the time in one
representation with the_set method and then retrieving the same time in a different representation
with theto_sense method.

TheTIME class "adds value" to the basic PLIB functions by:

* using its stored state (the current time) to provide a more convenient interface to changing
between the three PLIB representations of time (system kirhaySecandp_DATE)

» converting to and from textual representations of time (this is not provided by the PLIB
functions)

As well as the methods associated with conversion, there are methods to add a signed number of years,
months, days and seconds to the current time.

The time object stores a current time within its propertyrnoaysecstruct which contains:
» the number of days since January 1st 1900 (day 0 is January 1st)
» the number of seconds in the day

The number of days is stored in a long and can represent dates over a range of about 11.7 million years
from year 1900. This range of validity is larger than any of the other representations supported.

The property also stores format information that modifies the textual representations of time. A subset of
the format information is used to interpret textual representations of time.

Although the method descriptions which follow show only English time and date text, the actual text is
language-dependent. (See ttguage and countrgection of th&eneral System Servicelsapter of the
PLIB Referencenanual.)

See als®iTIVME, the HWIM subclass afivE.
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Precursors

A knowledge of the PLIB/EPOC time and date functions will aid the understandingrafithelass. The
chapterTime, Timers and Dates thePlib Referencananual contains a description of the basic
PLIB/EPOC time and date functions and the various formats in use.

Class def inition

TheTiME class subclasseooTand is defined in the sub-category filme.cl (with generated header
file time.g.

CLASS time root
{
ADD to_set Set the time in a variety of representations
ADD to_sense Sense the time in a variety of representations
ADD to_add_years Add years to the current time
ADD to_add_months Add months to the current time
ADD to_add_days  Add days to the current time
ADD to_add_secs  Add seconds to the current time
ADD to_set_format Set the format for string representations of time
ADD to_sense_format Sense the format for string representations of time
ADD to_get_sysdat Get day/month/suffixampm name or system format

CONSTANTS

{
SET_TIME_SECONDS 0

SET_TIME_DATE 1
SET_TIME_DAYSEC 2
SET_TIME_NOW 3

SET_TIME_DATESTR 4
SET_TIME_TIMESTR 5
SENSE_TIME_SECONDS 0
SENSE_TIME_DATE 1
SENSE_TIME_DAYSEC 2
SENSE_TIME_STRING 3
SENSE_TIME_DATESTR 4
SENSE_TIME_TIMESTR 5
SENSE_TIME_FIELDS 0x8000

| Field types
FLD_TIME_DAY 0
FLD_TIME_MONTH 1
FLD_TIME_YEAR 2
FLD_TIME_HOUR 3

FLD_TIME_MINUTE 4
FLD_TIME_SECOND 5
FLD_TIME_DAYNAME 6

| String format masks
PR_TIME_DDMMYY 0x0000
PR_TIME_MMDDYY 0x0001
PR_TIME_YYMMDD 0x0002
PR_TIME_DATE_ORDER  0x0003
PR_TIME_NO_DAY 0x0004
PR_TIME_NO_MONTH 0x0008
PR_TIME_NO_YEAR 0x0010
PR_TIME_MONTH_NAME  0x0020
PR_TIME_SUFFIX_NAME 0x0040
PR_TIME_DAY_NAME 0x0080
PR_TIME_NO_CENTURY  0x0100
PR_TIME_NO_SECS 0x0200

PR_TIME_AMPM 0x0400
TY_TIME_DAY 0
TY_TIME_MONTH 1
TY_TIME_SUFFIX 2
TY_TIME_AMPM 3

TY_TIME_FORMAT 4

| Buffer capacities for strings, including terminating zero

LN_TIME_DAY_NAME 14 Guaranteed max buffer size for a day name
LN_TIME_MONTH_NAME 14 Guaranteed max buffer size for a month name
LN_TIME_DATE_STR 48 Guaranteed max buffer size for a date
LN_TIME_TIME_STR 12 Guaranteed max buffer size for a time

}
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TYPES

{

typedef struct
{
UWORD flags; date and time format
UBYTE dsep; date separator
UBYTE tsep; time separator
} SE_TIME_FORMAT,;

typedef struct

{

UWORD fld; field type FLD_TIME_XXX
TEXT *buf; address of field
UWORD len; length of field

} SE_TIME_FIELD;
typedef union

{

TEXT *t;

ULONG *I;

P_DAYSEC *ds;

P_DATE *dt;

} PT_TIME_DATA; Address of time data
}

PROPERTY
{
P_DAYSEC ds; days and seconds
SE_TIME_FORMAT f; text format
}
}

Property

time.ds the currently set date and time for an instance, in days and seconds, stored
as twoLoNG. It is manipulated by those methods adding or subtracting
seconds, days, months and years. It should not be changed by any
subclass.

time.f the currently set textual format and the date and time separator characters

that will be used when requesting the time and date as a zero terminated
text string. It should not be directly accessed by any subclass.

TIME methods

JTO_SET Set time

INT to_set(INT format, VOID *pdata);

SetTIME's current date and time from a variety of representations of the time. The representation is
specified bytormat as follows:

SET_TIME_SECONDS pdatais the address of@onaccontaining the system time. The system time
is the number of seconds since 00:00:00, January 1st 1970.

SET_TIME_DATE pdata is the address ofm DATEStructure. See the PLIB manual for a
description of the_bpATEStructure.

SET_TIME_DAYSEC pdata is the address of@ pDAYSECstructure. See the PLIB manual for a
description of the_bpAysecstructure.

SET_TIME_NOW usesp_date to set the time to the current system tigatg is ignored).

SET_TIME_DATESTR pdata is the address of a string representation of the date (the time of day is

not changed). The date string should be in numeric form and include the
day, month and year number in the current order (as defined in the format,
set using theo_seT_rorMAamethod) and delimited by the current date
delimiter or any punctuation character. If the year field has two digits and is
greater than or equal to 70, it is added to 1900; otherwise it is added to 2000.
If a date is set successfully, the method returns the number of characters
processed.
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SET_TIME_TIMESTR pdata iS the address of a string representation of the time of day (the date is
not changed). The time string should contain either two or three fields,
separated by the current time delimiter or any punctuation character. If there
are two fields, they are assumed to be hours and minutes and the seconds are
set to zero. If there is a trailing string which matches the am/pm string
returned byro_GET_sysDATthis is processed with appropriate effect. If a
time is set secessfully the method returns the number of characters
processed.

If successful (i.expdata defined a legal time), the method returns either zero or, if appropriate, the
positive number of characters processed. Otherwise the current time is not modified and the method
returns one of the negative error nuUMEISEN_AR®@I E_GEN_FAIL.

J TO_SENSE Sense time

INT to_sense(INT format, VOID *pdata);

Write a partial or complete representation of the current timida , where the representation depends
onformat as follows:

SENSE_TIME_SECONDS pdatas the address of@ onato take the current time in system time
format.

SENSE_TIME_DATE pdata is the address of@ DATEStructure to take the current time.

SENSE_TIME_DAYSEC pdatais the address of@ DAYSECstructure to take the current time.

SENSE_TIME_STRING pdata is the address of a buffer, which must be at leastiMvE_DATE_STR

bytes in length, to receive a textual repréaton of the date and time as a
zero terminated string. The conversion is controlled by the current format, as
last set by the_set format ~ method.

SENSE_TIME_DATESTR pdatais the address of a buffer, which must be at leastiME_DATE_STR
bytes in length, to take a textual representation of the date as a zero
terminated string.

SENSE_TIME_TIMESTR pdata is the address of a buffer, which must be at leastivE_DATE_STR
bytes in length, to take a textual representation of the time of day as a zero
terminated string.

See thao_get_sysdat method for further information on the size limits for various components of the
date and time strings.

Returns zero if the time was writtenceassfully topdata , or one of the following negative error
numbers:

E_GEN_UNDER if the current time is too early for the requested format

E_GEN_OVER if the current time is too late for the requested format

JTO_ADD _SECS Add seconds

INT to_add_secs(INT Isw, INT msw);
INT to_add_secs(LONG nsecs); (conceptual)

Add the signed quantitysecs to the current time of day. TheNGnsecs is actually passed in the
message as twaT parametergsw (least significant word) andsw(most significant word).

If the number of seconds added is such as to cross the end (or stats, i negative) of a day the
number of days is adjusted accordingly.

The new time of day is set modulo 86400 (the number of seconds in a day).

Returns zero if the adjusted time and date is legal. Otherwise the current time and date are not changed
and the method returns one of the following negative error numbers;

E_GEN_UNDER if nsecs is negative and it would take the time earlier than January 1st 1900

E_GEN_OVER if nsecs is positive and it would take the time later than the latest date which
can be supported (about 11.7 million years AD)
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For example, to add one minute to the current time:

INT AddMinute(PR_TIME *self)

{
return(p_send4(self, 0_TO_ADD_SECS,60,0));

}

JTO_ADD DAYS Add days

INT to_add_days(INT Isw, INT msw);
INT to_add_days(LONG ndays); (conceptual)

Add the signed quantityiays to the current date. The current time of day is unaffectedLd¥@ndays
is actually passed in the message asitwagparametergsw (least significant word) angsw(most
significant word).

Returns zero if the new date is legal. Otherwise the current date is not changed and the method returns
one of the following negative error numbers;

E_GEN_UNDER if ndays is negative and it would take the time earlier than January 1st 1900

E_GEN_OVER if ndays is positive and it would take the time later than the latest date which
can be supported (about 11.7 million years AD)

For example:

INT AddDays(PR_TIME *self, LONG ndays)
{

INT Isw,msw;

Isw=ndays&Oxffff;

msw=ndays>>16;
return(p_send4(self,0_TO_ADD_DAYS,Isw,msw));
}

J TO_ADD_MONTHS Add months
INT to_add_months(INT nmonths);
Add the signed quantitymonths to the current date. The current time of day is unaffected.

Returns zero if the new date is legal. Otherwise the current date is not changed and the method returns
one of the following negative error numbers;

E_GEN_UNDER if nmonths is negative and it would take the time earlier than January 1st
1900
E_GEN_OVER if nmonths is positive and it would take the time later than the latest date

which can be supported (about 11.7 million years AD).

JTO_ADD_YEARS Add years
INT to_add_years(INT nyears);
Add the signed quantityears to the current date. The current time of day is unaffected.

Returns zero if the new date is legal. Otherwise the current date is not changed and the method returns
one of the following negative error numbers;

E_GEN_UNDER if nyears is negative and it would take the time earlier than January 1st
1900
E_GEN_OVER if nyears is positive and it would take the time later than the latest date

which can be supported (about 11.7 million years AD)
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J TO _SENSE_FORMAT Sense format

VOID to_sense_format(SE_TIME_FORMAT *pf);

Write the current format data tef . See theo_set_format ~method for an explanation of the fields in the
SE_TIME_FORMATStruct.

It is typically used to obtain the current settings before changing a format field by means of the
to_set format ~ method.

JTO _SET FORMAT Set format

VOID to_set_format(SE_TIME_FORMAT *pf, UINT mask);

Stores format parameters which are subsequently used when converting to and from textual
representations of time.

If pf isNuULL, the method uses system services to set as many components of the format as possible. It does
this by sending itself a0_GET_syspbamessage with armat of TY_TIME_FORMAT In this case the value
of mask is ignored.

Otherwisepf should point to ase_TIME_FORMATStruct.

The values off->dsep andpf->tsep  should be the new character codes for the required date separator
and time separator. Either (or both) mawbeLl, in which case the corresponding existing separator is
not changed.

The value opf->flags , together withmask, sets or clears a combination of format flags. Both should
contain arored combination of the following bit flags, where the bits setask determine which items
should be changed, and the corresponding hitifags  (Set or clear) determines the new value. To
change all bits as specified freflags  , mask should be set taxtt . The bit flags have the following
meanings irpf->flags

PR_TIME_DDMMYY if present, the date will be written in day-month-year order (European style)

PR_TIME_MMDDYY if present, the date will be written in month-day-year order (USA style)

PR_TIME_YYMMDD if present, the date will be written in year-month-day order (Japanese style -
also good for sorting)

PR_TIME_NO_DAY if present, the day is omitted

PR_TIME_NO_MONTH if present, the month is omitted

PR_TIME_NO_YEAR if present, the year is omitted

PR_TIME_MONTH_NAME if present, the month is shown as a name rather than a number

PR_TIME_SUFFIX_NAME if present, a suffix is added to the day number (eg 1st, 2nd, 3rd).

PR_TIME_DAY_NAME if set, the day name is written (with a trailing comma) before the date

PR_TIME_NO_CENTURY if present, the year is displayed in two digits without the century

PR_TIME_NO_SECS if present, the time is displayed without a seconds field

PR_TIME_AMPM if present, the time is written in the 12 hour system with a trailing "am" or
"pm" (preferred in the USA), otherwise, it is written using the 24 hour
system

If settingPR_TIME_DDMMY,Y°R_TIME_MMDDY®I PR_TIME_YYMMDDNO more than one of them should be
present inf->flags ~ and all three should be setniask. (PR_TIME_DDMMY1S zero so, strictly speaking, it
does not need to be setniask. Setting the other two imask and not including any of them pa->flags

has the same effect as includPr) TIME_DDMMY.YFOr this reason, the const@m® TIME_DATE_ORDERS
defined as a combination pR_TIME_MMDDY@NdPR_TIME_YYMMDD.)




3 THE TIME CLASS

The following example first sets default format data from the current system settings. It then modifies the
date separator character to a colon (:) and adjusts the time format to include a display of seconds and an
am/pm indicator:

VOID TimeSetup(PR_TIME *self)

{
UINT mask;

SE_TIME_FORMAT f;

p_send4(self, 0_TO_SET_FORMAT,NULL,0); /* set defaults */

f.dsep="";

f.tsep=NULL; /* don't change this */

f.flags=PR_TIME_AMPM;

mask=PR_TIME_NOSECS | PR_TIME_AMPM,;

p_send4(self, 0_TO_SET_FORMAT,&f,mask); /* clear NOSECS bit and set AMPM bit */
}

JTO GET SYSDAT Get system date and time information
INT to_get_sysdat(UBYTE *buf, UINT type, UINT n);

Unlesstype iSTY_TIME_FORMATWrite a time-related name, as a zero terminated strimgyftoand return
the length of the string copied.

The caller is responsible for ensuring that the buffer is of sufficient size to take the appropriate string.
Regardless of the language, each string is guaranteed not to exceed the following lengths:

« aday name will not eeedLN_TIME_DAY_NAMHE14) characters
« amonth name will not @eedLN_TIME_MONTH_NAMEL4) characters

» any format of date string (built from a combination of items, including those written by this
method) will not egeedLN_TIME_DATE_STR(48) characters

» any format of time string (built from a combination of items, including those written by this
method) will not egeedLN_TIME_TIME_STR (12) characters

The name type is selected by the valuggef , as follows:

TY_TIME_DAY selects the name of the day corresponding to the day num(peodulo 7)
TY_TIME_MONTH selects the name of the month whetie the month number (modulo 12)
TY_TIME_SUFFIX selects the day suffix name wheres the day in month number (modulo 31)
TY_TIME_AMPM selects the am/pm string wherés O for am and 1 for pm (modulo 2)

Although this method may be of use to a client, it is primarily present for internal use when formatting
date and time strings.

It uses PLIB and operating system services to get the names. A subclass can replace this method if
alternative names are required.

If type iSTY_TIME_FORMATthe method writes a system-supplged TIME_FORMATStructure tobuf (with
no terminating zero) and retursiseof(SE_TIME_FORMAT)

TheTy_TIME_FORMATYpE is used byo_seT_rForMAWhen the address of the format datmusL
Although this type does not really fit with the others, its inclusion here localises the system-dependent
portion of the time class to this method.







CHAPTER 4

THE SGBUF SEGMENTED BUFFER CLASS

SGBUF

hd
nbytes
cur

destroy
sb_init
sb_point
sb_insert
sb_delete
sb_extract
sb_compress
sb_count
sb_backpoint
sb_allocseg

Conceptually, the data held in an instance oftb®uFclass can be regarded as being stored in a variable
sized linear buffer.

The data is actually stored in memory in a linked list of allocated heap cells of equal size. Insertions and
deletions may allocate or free cells and will, in general, cause data to be transferred from one cell to
another. All cells will generally be at least 50% full.

Since the segmentation of the data is largely hidden from a useswf the data should not be@essed
other than via the supplied methods.

Precursors
An understanding of thesBuFrclass will be aided by a knowledge of:

» the PLIB memory allocator functions.

» thep_enter andp_leave error handling services.
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Class def inition

Thescurclass subclasseooTand is defined in the sub-category firray.cl (with generated header
file varray.g.

CLASS sgbuf root
Segmented buffer object

{
REPLACE destroy
ADD sb_init Initialise with segment length
ADD sb_point Get the address from a position
ADD sb_insert Insert at specified position
ADD sb_delete Delete at specified position
ADD sb_extract Extract from specified position
ADD sb_compress Compress buffer
ADD sb_count Return no. of bytes in buffer
ADD sb_backpoint Get the address before a position
ADD sb_allocseg Allocate memory segments as required
TYPES
{
typedef struct
{ Segment header
P_QUE q; Links to neighbouring segments
UWORD len; Number of bytes currently in segment
} PR_SGBUF_HD;
typedef struct
{
PR_SGBUF_HD *seg; Current segment, or NULL
UWORD base; Character position of start of current segment
UWORD ofs; Current offset into segment
} PR_SGBUF_SBO;
}
PROPERTY
{
PR_SGBUF_HD hd; Head of queue
UWORD nbytes; Total number of bytes in buffer
PR_SGBUF_SBO cur; Current position for efficient positioning
}
}
Property
sgbuf.hd The head of the linked list of segments containing the data. Also contains
the length of each allocated segment.
sgbuf.nbytes The total number of bytes of content.
sgbuf.cur The last accessed position as the current segment buffer, the character

position of the first character in that buffer and the character offset within
the buffer. This is used internally for efficient positioning when scanning
sequentially.

SGBUF methods

J DESTROY Destroy

VOID destroy(VOID);
Delete the content, freeing all of the allocated segments, and then superssrst Hoemessage.

J SB_INIT Initialise

VOID sb_init(UINT len);

Initialise the segment queue and set the required length of a segment bygattiftgen  tolen .
Note that this is the length to be made available for data. The amount of memory allocated for a segment
will actually besgbut.hd.len  plus the length of the header (i.e. the lengthroEGBUF_Hp

The choice of the value efh is a compromise that depends on the nature of the data that is to be stored.

4-2
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A small value reduces the potentially wasted space within each segment (at worst a segment may be only
half full) but increases the likelihood that data will need to be moved from one segment to another during
insertion or deletion. A small segment size is therefore more appropriate when the data is not expected to
change very frequently.

A larger value ofen is more suitable for situations where the data will frequently change, but may result
in more potentially wasted space, particularly if the maximum expected content is small. In addition,
when datadoesmove from segment to segment, the larger the segment, the more data is likely to be
moved.

As a rough guideline, it may be noted that all text editing applications on the Series 3 use a segment size
of 64 bytes. If necessary in a particular case, an optimum value can be found empirically by timing a
typical operation with a range of different segment sizes.

When a sequence of fixed length items is to be stored, insertion, deletion and access to items will be much
more efficient if the segment size is an exact multiple of the item size.

No segments are allocated until data is inserted.

J SB_POINT Sense data by position
UINT sb_point(VOID **pbuf, UINT pos);

Write, to*pbuf , the address of the data at posities.

Callsp_panic(P_PANIC_P_SGBUF_1) if pos is outside the range of the segmented buffer content.
Updates its internal record of the current position.

Returns the number of contiguous bytes of data availabpeuat.

Does not write tepbuf and returns zero if there is no data in the segmented buffer.

SB _INSERT Insert

VOID sb_insert(UINT pos, VOID *pbuf, UINT len)

Create a gap of sizen bytes at positiopos in the segmented buffer and then insertsdihebytes of
data frompbuf .

The inserted data may span more than one segment, with more segments being alloeatsday.nf
opening the gap causes data to overflow from the segment containing the insertion point, then this data
will be inserted into the last of any newly created segments and/or any immediately following segment
that previously existed.

The allocation of segments is performed by sendingganLLOCSEGNessage.
The value okgbuf.nbytes  is adjusted to indicate the new number of bytes in the segmented buffer.
Callsp_panic(P_PANIC_P_SGBUF_1) if positionpos is outside the range of the segmented buffer.

Inserts nothing and calfsleave(E_GEN_NOMEMORY)if it fails to allocate any extra segments required.

J SB_DELETE Delete

VOID sb_delete(UINT pos, UINT len);

Deletelen bytes from positiopos . This may involve copying data between segments. If a segment
becomes empty then it will be freed.

The value okgbuf.nbytes  is adjusted to indicate the new number of bytes in the segmented buffer.

Callsp_panic(P_PANIC_P_SGBUF_1) if positionpos is outside the range of the segmented buffer. Calls
p_panic(P_PANIC_P_SGBUF_2) if positionpos+len is outside the range of the segmented buffer.
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J SB_EXTRACT Exract

VOID sb_extract(UINT pos, VOID *buf, UINT len);

Copylen bytes of data from positigfos into the buffer abuf . If necessary, data is copied from more
than one segment. The buffer is assumed to be large enough tenhbides of data.

Callsp_panic(P_PANIC_P_SGBUF_1) if positionpos is outside the range of the segmented buffer.

J SB_ COMPRESS Compress

VOID sb_compress(VOID);

Compress the segmented buffer by moving data to fill the early segments. Any segments that are emptied
by this process will be freed.

J SB_COUNT Count characters

UINT sb_count(VOID);

Return the number of bytes currently held within the segmented buffer.

J SB_BACKPOINT Sense previous characters

UINT sb_backpoint(VOID **pbuf, UINT pos);

Write, to*pbuf , the address of the byte of data that is the lowest in memory and contiguous with the byte
at positionpos-1 . In generalpbuf will contain the address of the first byte of data in the segment
containing the byte at positigns . If positionpos is at the beginning of a data segmeptyf contains

the address of the first byte of data in the previous data segment.

Returns the number of bytes between the position correspondifigftoand positiorpos . If the return
value isn, data is only guaranteed to be valid at addressesuwof to*pbuf+n-1  inclusive.

If pos is zero nothing is written tpbuf  and the method returns zero. This is the only position for which
the return value is zero.

Callsp_panic(P_PANIC_P_SGBUF_1) if positionpos is outside the range of the segmented buffer. This
method may be regarded as the complemestt pbint and would typically be used when searching
backwards through the content.

SB_ALLOCSEG Allocate segments

INT sb_allocseg(PR_SGBUF_HD *pseg, UINT nseg);

Allocate a chain ofiseg empty segments and insert the chain after the segmeségat Each allocated
segment is initialised to be empty by settingighefield of the segment header to zero. The amount of
memory required for each segmendgsuft.hd.len  plusthe length of the segment header (i.e. the length
of PR_SGBUF_Hp

This method is used internally and is not intended to be called by a usescBthrelass.

Does not allocate any segments and galigve(E_GEN_NOMEMORY)if there is not enough memory to
allocate allhseg segments.




CHAPTER 5

VARIABLE ARRAY CLASSES

The classes described in this chapter implement arrays of a variable number of records, in which records
are referenced by number. The first record is record zero and the last record is-tecatteren is the

total number of records in the array. Depending on the particular class, records may be of fixed or variable
length.

Unlike static C arrays, the space for the array is dynamically allocated from the heap. This means that
adding a record to an array can fail owing to a failure to allocate additional memory. For some subclasses,
it is possible to pre-set the capacity; this facility may be used when the required capacity is known in
advance in order to avoid out of memory failures.

Extending the capacity of an array generally involves either allocating additional heap cells or growing a
heap cell using_realloc . This is always done in such a way that the original handle to the object does
not change.

Precursors

An understanding of the variable array classes will be aided by a knowledge of:
» the PLIB memory allocator functions
» thep_enter andp_leave error handling services
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Usage summary

VAROOTANdvAFIX are abstract classass\rooTdefines a relatively large number of deferred methods in
order to promote polymorphism between the directly usable classes.

ThevasTRrclass is used to create arrays of variable length text records, stored as zero terminated strings.
The storage overhead per string is only one byte, so it is particularly suitable for storing short strings, of
up to, say, several tens of bytes, or for strings with a wide variation in size (such as file names, which can
be any length up to 128 bytes, but are usually much shorter). Since the whole array is stored in a single
allocated cell, theasTrclass is most suitable for arrays that contain:

e asmall number of records

« amoderately large, but fixed maximum, number of records (for which the maximum capacity can
be allocated in advance)

Because of its suitability for storing file names, #sTRclass is used, for example, to store directory
listings. In general, however, tkasTrclass is not particularly suitable for arrays which can dynamically
grow to a very large size. The resulting repeated cafisdaloc  are likely to cause heap fragmentation
and seriously reduce the effective use of memory.

ThevarLAT class is used to create arrays of fixed length records, where the whole array is stored in a
single allocated cell. The preferred usage is as fovaberclass.

Thevasecclass is used to create arrays of fixed length records where the array is segmented into a
number of equal sized blocks. It is suitable for large, dynamically changing arrays. Its disadvantage is that
it takes longer to locate a random record by record number because it has to count through the segments,
although sequentiakaess to the records is reasonably efficient.

ThevaxvaRrclass is used to create arrays of variable length records which, unlike thosessfttheass,

may contain arbitrary data. It uses an index which is stored in a single allocated cell and thustiike
andvaFLAT, is best suited to arrays containing either a small number of records or a larger but fixed
number of records. Since each record is stored in a separate allocated cell, it is more suited to the storage
of longer records, where the increased overhead per record is less significant.

Thevaxvarsclass (which has a segmented index) should be used instead/akwhen there is a
possibility of growth to a large number of records.

Record pointers

Many of the variable array methods take a record poprger as a parameter. The prec method,

defined as a deferred methodusrooTand which converts a record number infpea record pointer,

assumes that each record is stored in such a way that it is possible to provide a record pointer that is
equivalent to an external pointer. In most subclasses this assumption is valid. Subclasses that are, because
of their internal structure, unable to provideagerec method may still inherit usefully fromarooT but

should replace all inherited methods which rely®rprec (va_findisq , va_search andva_compare ).

In most, but not all, subclassesveRooTprec is the address of the record data. A more general
interpretation ofrec is that it is a handle to a record in the array. In a variable length record array
subclass, for examplgrec might be the address oktring descriptomwhich contains the address and
length of a buffer containing the record.

In contrast withva_prec , theva_pbuf method converts a record number into a pointer that is guaranteed
to poaint to the record data. Although in most cases (see, for example;r andvAsTR va_prec and

va_pbuf return identical pointers, they would return different addresses in the case mentioned in the
previous paragraph (see also tha&varandvaxvARsclasses).

In general, there is no guarantee that any method will not cause the data of one or more records to move
in memory. An application should therefore alwagsess records by record number and should not store
the pointers supplied by either theprec or theva_pbuf method.

When scanning records, the user should not rely on the assumption of contiguous storage to scan through
the records. Although that is true for some types of variable array, it is certainly not true in general.

None of the supplied methods ever refers to more than two record pointers at any one time. This means
that the data of a variable array may be stored in a separate segment and only thedess$@0d eecords
need to be copied into the local data space.
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VAROOT

VAROOT

nrec key

destroy va_replace
va_count

va_delete va_copy
va_sort va_reclen
va_key va_swap
va_findisq va_init
va_insertisq va_deletem
va_append va_insertm
va_insert va_prec
va_search va_pbuf
va_compare va_capacity
va_reset va_compress
va_test

ThevarooTclass is an abstract class which must be subclassed to provide a usable variable array class.

This abstract class does not assume that the records are of fixed length. It is designed so that it may be
subclassed by classes in which the records are of either fixed or variable length.

The assumption thatec is a pointer to the record itself is made by only one method in this class -
va_test . If this assumption is not true for a particular subclass, that subclass should vepdace with

a more appropriate

Class def inition

Defined in sub-category filearray.cl (generated header filarray.g).

CLASS varoot root
The root class for variab
{
REPLACE destroy
ADD va_count
ADD va_delete

method.

le arrays.

Send itself a va_reset message first
Return record count
Delete a record

ADD va_sort Sort array
ADD va_key Set key parameters

ADD va_findisq
ADD va_insertisq
ADD va_append
ADD va_insert
ADD va_search
ADD va_compare
ADD va_reset

Find a record in an ordered array
Insert a record in sequence
Append after last record

Insert before a record

Search for a match
Compare two records

Reset to zero records and capacity

ADD va_test Compare a record with a test record

ADD va_replace
DEFER va_copy
DEFER va_reclen
DEFER va_swap
DEFER va_init
DEFER va_deletem
DEFER va_insertm
DEFER va_prec
DEFER va_pbuf
DEFER va_capacity
DEFER va_compress

CONSTANTS
{

Replace a record
Copy a record
Return record length
Swap two records
Initialise an array
Delete a record range
Insert a record sequence
Return the address of record n
Point at the buffer data - usually same as prec
Set record capacity
Compress memory usage

VA_ROOT_DUPLICATE 1
VA_ROOT_FLG_FOLD 0x01
VA_ROOT_FLG_DESC 0x02

}
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TYPES

{

typedef struct
{
UBYTE ofs;  offset for comparison
UBYTE len;  length for bcmp (scmp if zero)
UBYTE fold; fold case if set
UBYTE desc; reverse compare result if set
} PR_VAROOT_KEY;

}

PROPERTY
{
UWORD nrec; number of records in the array
PR_VAROOT_KEY key; defines key for sort etc
}
}

Property
varoot.nrec Holds the current record count. Each subclass is expected to maintain this
field.
varoot.key Holds the current sort key. See thekey method for a description of the

PR_VAROOT_KEStructure fields.

VAROOT methods

0 DESTROY Destroy

VOID destroy(VOID)

Destroy the array by sending itselfa RESETmessage before supersendirmEaTroYMessage.

0 VA COUNT Count records

UINT va_count(VOID)

Return the number of records in the array frarot.nrec

VA APPEND Append a record
VOID va_append(VOID *prec)
Append the record pointed to pygc to the end of the array.

This is done by sending itselfva_INSERT message to insert the record at a position given by
varoot.nrec

It will call p_leave if theva_insert ~method for that particular subclass calleave , for example, if it
fails to allocate anyetessary additional memory.

VA INSERT Insert a record
VOID va_insert(UINT recno, VOID *prec);
Insert the record pointed to pyec before recordecno .

This is done by sending itselfva_INSERTMmMessage witkecno , prec andi (i.e. one record) as
parameters.

It will call p_leave if theva_insertm method for that particular subclass calleave , for example, if it
fails to allocate anyetessary additional memory.
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O VA DELETE Delete a record

VOID va_delete(UINT recno);

Delete recordecno from the array by sending itselfva_bDELETEMMessage witkecno andi (i.e. one
record) as parameters.

0 VA KEY Set key for comparisons

VOID va_key(UINT offset, UINT length, UINT flags);

Define the parameters which are usedayest and, indirectly, bya_compare , va_sort , va_findisq
andva_insertisq

The parameters are:

offset - sets the offset (0 to 127 inclusive) into the record at which the comparison begins. The value
is copied intavaroot key.ofs

length - if non-zero, this sets the length of the comparison (1 to 127 inclusive) and, if zero, sets the
comparison to be between two zero terminated strings. The value is copiedoifiey.len

flags - any combination of the two flage. ROOT_FLG_FoLmndva_ROOT_FLG_DEsdf the
VA_ROOT_FLG_FoLiflag is set, the comparison is case independent. {fAheooT_FLG_DEsflag
is set, the result of the comparison is reversed, to give descending rather than ascending order.
The values ofiags&vA_ROOT_FLG_FOLD andflags&vA_ROOT_FLG_DESc are copied into
varoot.key.fold andvaroot.key.desc respectively.

The default settings aefset=0 ,length=0 ,flags=0 , giving ascending order, case-dependent
string comparisons, from offset zero in the record buffer.

See theva_TEsTmethod for further discussion of tke_keyparameters.

O VA TEST Compare two records by pointer

INT va_test(VOID *precl, VOID *prec2);

Compare the record pointed todyc2 with the record agrec1 on the assumption that the records
contain text. The basis for the comparison is subject to the conteaisookey , as set by the method
va_key , as follows:

if varoot.key.len==0 it uses
p_scmp (if varoot.key.fold iS FALSE), or
p_scmpi  (if varoot.key.fold iS TRUB.

if varoot.key.len>0 it uses
p_bcmp  (if varoot.key.fold iS FALSE), or
p_bcmpi  (if varoot.key.fold iS TRUB.

The default is to use scmp.

Returns the logical equivalent @frec1-*prec2) - that is, zero if the two records are equal, negative if
*prec1 IS before (less thamprec2 , positive if after. lfkey.desc IS TRUEthis result is reversed.

This method is used directly by findisq , va_search andva_compare . It is used indirectly bya_sort
andva_insertisq

Subclasses which are unable to provigierec , or in whichva_prec does not return a pointer to the
data to be compared, must replace this method.

0 VA _COMPARE Compare two records by number

INT va_compare(UINT n1, UINT n2);

Compare record1 with recordn2 by sending itselfa_PRECMessages to get pointers to the records and
then sending itself @a_TESTmessage to perform the comparison that determines the return value.

Returns the logical equivalentaf-n2 , that is, zero if the two records are equal, a negative value if record
n1 is less than (before) recorid or a positive value if recondl is greater than (after) record. Note the
effect of theva_rRoOT_FLG_FoLBNdvA_ROOT_FLG_DEsflags.

This method is used directly by_sort
Subclasses which are unable to proviglerec must replace this method.
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VA _SORT Sort

VOID va_sort(VOID)
Sort the records of the array.

The sort uses the quicksort algorithm. This is an efficient exchange sortaisistgpare and the
deferredva_swap respectively to compare and to exchange two records.

Subclasses which are unable to implemandwap efficiently should either not suppai_swap or
subclassa_sort to sort by some other means. Not supporiitngwap does not mean that the array may
never be ordered; ordered arrays can still be constructedvasimgrtisq

The method uses_compare (and hencea_test ) to compare two records. The sort key is determined by
va_test , as qualified by the last usewaf key . If the flexibility afforded bwa_key is insufficient (for
example, to sort on multiple keys) test may be replaced.

Note that thesasTrclass does not support this method. In such a case the array may be built in order, by
using theva_insertisq method.

O VA _FINDISQ Find (binary chop)
INT va_findisq(VOID *pkey, VOID *pmid);

Find a record in an ordered array, using the binary search algorithm.

The record to be found is specifieddayy which is typically a record pointegréc ).

Returns zero if an exact record match is found, with the record number of the matching reeeisd. in

If there is no matching recorehmid contains the record number of one of the two records adjacent to the
key andva_findisqg  returns the logical equivalent okey-*pmid , that is, a negative valuesgkey is

less than (before) the existing record with record nurplaed , or a positive value #pkey is greater

than (after) record numbesmid .

The method uses_test , passingkey as the first parameter; the second is a pointer to one of the
records in the ordered variable array and is determined by the binary search algorithm itself as it works
through its search.

The result will be unpredictable if the array is not ordered. (An array may be ordered either by applying
va_sort Of by usingva_insertisq  to build the array.)

VA INSERTISQ Insert in sequence

INT va_insertisq(VOID *prec, UWORD *precno);

Insert the record pointed to pyec in sequence into an ordered array us#@ndisq  to locate the
insertion point.

If there is no matching record, it sends itselhaiNsSERTMMessage. If the insertion is successful, the
record number of the inserted record is writtefpi€no andva_insertisq returns zero.

The record is not inserted if there is already a matching record in the array (that tsnipare would
return zero). In this case_insertisq  returnsva_ROOT_bupPLICATEWhich is a positive number) and
writes the matching record numberseecno .

Since it sends @A_INSERTMMeESSage, it is quite possible for the insert to fail with out of memory and call
p_leave .

0 VA SEARCH Search
INT va_search(VOID *pkey);
Sequentially search for a record whiskactlymatches that specified pyey .

The search is performed by sendingraTesTmessage to compare each record in the array (obtained by
use ofva_prec ) with the data pointed to lpkey , which is assumed to be a record pointer.

Returns the record number if found (+ve number or zere) @N_FAIL if not.

5-6
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O VA RESET Reset

VOID va_reset(VOID)

Reset the array to its state just after its creation (and, if appropriateita ). Following ava_reset the
array contains no records and has no record capacity.

The method is implemented by sending itsethaDELETEMMeESSage to delet@root.nrec  records,
starting from record 0. This is followed bya _compPresmessage to discard all record capacity.

The method has two principal uses:

« It provides the client with a concise and efficient way to delete all records in the array and, at the
same time, to zero the capacity.

« itis used by theestroy method to remove all allocated cells, other than the object instance cell,
prior to the freeing of the instance itself.

This implementation assumes that thecompress method always frees all additional allocated cells
when an array contains no records. (This assumption is true for all OLIB array classes.)

VA REPLACE Replace a record
VOID va_replace(UINT recno, VOID *prec);
Replace record numbescno with the record pointed to kyec .

The method is implemented by usingA DELETEmMessage to delete recosdno , followed by a
VA_INSERT message to insegitec at positionrecno .

The implementation of this method is aimed at variable length record subclasses; fixed length record
subclasses can replace it by a more efficient method (for example, by simply overwriting the record data).

Deferred VAROOT methods

0 VA COPY Copy a record
UINT va_copy(UINT recno, VOID *prec);

A deferred method for copying the contents of recettb toprec .

Returns the length copied.

Not used by any methods in this class but deferred, to promote polymorphic subclasses.

0 VA_RECLEN Get record length
UINT va_reclen(UINT recno);
A deferred method for returning the record length of reeesd .

Not used by any methods in this class but deferred, to promote polymorphic subclasses.

VA SWAP Swap two records
VOID va_swap(UINT n1, UINT n2);
A deferred method for swapping the contents of resondith those of recoréz.

Used bya_sort .
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VA INIT Initialise
VOID va_init(...)
A deferred method for initialising the property of the newly created array.

No record capacity is allocated until the first record insertiommocarPACITY message. All subclasses
should ensure that this is the case. However, the method may still fail, pakig(E_GEN_NOMEMORY)
if the subclass has other memory requiremertsegg for example, creates a component object).

The parameters depend upon the subclass. For example, a fixed length record subclass would require the
record length as a parameter.

Not used by any methods in this class but deferred, to promote polymorphic subclasses.

VA _CAPACITY Set capacity
VOID va_capacity(UINT nspc);
A deferred method for setting the capacity of the internal storage.

The interpretation of the parametepc is dependent on the subclass. For examppe, might
reasonably be the number of records in a fixed length record subclass, or it might be the total number of
bytes of allocated storage in a variable length record subclass.

It is not always possible to provide this method in a meaningful way and some subclasses are expected to
dummy it.

Not used by any methods in this class but deferred, to promote polymorphic subclasses.

VA COMPRESS Compress

VOID va_compress(VOID);

A deferred method for compressing the capacity of the array as much as is reasonable and sensible (this
judgement is left to the subclass).

The suppliediestroy method assumes that compress frees all allocated cells used to hold records
when there are no records in the array. If this is not true, the destroy method must be subclassed.

Theva_compress method is used directly by_reset and indirectly byestroy .

VA DELETEM Delete sequence of records
VOID va_deletem(UINT recno, UINT nrecs);
A deferred method for deletingecs records, starting with record numbesno .

Used directly bya_delete andva_reset and indirectly bysestroy .

VA INSERTM Insert sequence of records
VOID va_insertm(UINT recno, VOID *prec, UINT nrecs);
A deferred method for inserting a sequencerdk records, pointed to byec , before recordecno .

If it fails to allocate enough memory to hold the new records it should allocate nothing anesall
since, typicallyya_insert andva_append are void functions anh_insertisq returns an insertion
indicator.

Used directly bya_insert and indirectly bya_append andva_insertisq
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VA PREC Point to record
VOID *va_prec(UINT recno);

A deferred method for returning a pointer to receteo .

See the introductory discussion of thrrooTclass for the meaning of a record pointer.

Used directly bya_compare , va_findisq ~ andva_search , and indirectly bya_insertisq ~ andva_sort

VA PBUF Point to record data
VOID *va_pbuf(UINT recno);
A deferred method for returning a pointer to the rect of recordrecno .

Typically, it returns the same value asarprec . in some classes, however, the record pointer may not
be the same as the record data pointer (this is true fonv@arandvaxvarsclasses) or the record may
contain a header to the data.

Theva_pbuf method should always be used in preferenee tdec When a pointer to the data of the
record is required.

VAFIX

VAROOT VAFIX
nrec key len
destroy va—replace— va_replace
va_count va_copy
va_delete Ya—copy- va_reclen
va_sort va—reclen— va_swap
va_key Va—Swap-

va_findisq va_init

va_insertisq va_deletem

va_append va_insertm

va_insert va_prec

va_search va_pbuf

va_compare va_capacity

va_reset va_compress

va_test

Thevarix class is an abstract class for fixed length record variable arrays. In addition to adding the
record lengthien to the property, it:

« implements the deferred methadsswap , va_copy andva_reclen
e replacesa_replace by a more efficient method.

The methods are provided on the assumption that the record peéatés simply the address of the
record (reasonable when records are of fixed length).
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Class def inition
Defined in sub-category filearray.cl (generated header filarray.g).

CLASS vafix varoot
Fixed length record variable arrays.

{

REPLACE va_replace More efficient than varoot's
REPLACE va_swap Uses p_bswap
REPLACE va_copy Uses p_bcpy
REPLACE va_reclen Returns property value
PROPERTY
{
UWORD rlen; Record length
}
}
Property
vafix.rlen the record length, set by a subclessiit method. Each subclass is

expected to set this field.

VAFIX methods

0 VA REPLACE Replace a record

VOID va_replace(UINT recno, VOID *prec);

Replace the specified record by sending itselk @REcmessage to conveticno into a record pointer
and then using_bcpy to overwrite that record with the recordoatc .

0 VA COPY Copy a record

UINT va_copy(UINT recno, VOID *prec);

Copy the specified record peec by sending itself &A_PRECMessage to conveticno into a record
pointer and then using bcpy to copy that record data from the arrayr .

Returns the length copied.

0 VA RECLEN Get record length

UINT va_reclen(VOID)

Return the record length, that is, the value of/Higrien property field.

0O VA SWAP Swap two records

VOID va_swap(UINT n1,UINT n2)

Swap the contents of recosd with recordn2 by sending twawa_PRECMessages to itself to turm andn2
into record pointers and then usingswap to swap the record contents.
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VASTR
VAROOT VASTR
nrec key ize

gran

base

len

num

pnum
destroy va_replace va_copy
va_count va_reclen
va_delete Ya—copy- va_init
va_sort va—reeclen— va_deletem
va_key va_swap va_insertm
va_findisq va—init— va_prec
va_insertisq va—deleterr— va_pbuf
va_append va—fAsertm— va_capacity
va_insert va—prec— va_compress
va_search va—pbuf—
va_compare va—capacity—
va_reset va—compress—
va_test

ThevasTrclass may be used to create arrays of variable length text records which are stored as zero
terminated strings. Non-textual data may be used provided that the record data does not have any zero
bytes in it.

The whole array is stored in a single allocated cell. When a record is inserted into a full array, the single
cell is reallocated to accommodate the additional record. Deletions do not automatically reduce the record
capacity, but the capacity may be reduced manually waigmpress OF va_capacity

The record pointegrec points to a zero terminated string. Internally, the records are stored as a
contiguous sequence of zero terminated strings.

To locate a random record by record numbergrec  has to count through the records. However, the
object remembers the last record accessed so that scanning the array sequentially from the first record is
reasonably efficient.

ThevasTrclass is suitable for short arrays or for large arrays which have a known maximum capacity (in
terms of the number of bytes required). It is not suitable for arrays which can dynamically grow to a large
size because heap fragmentation can seriously reduce the effective use of the heap.

The string array is especially suitable for strings that can vary greatly in size since the overhead per string
(1 byte) is small. A typical use is for holding file name lists where each string can have a maximum
length ofr_FNAMESIZE(128) bytes but is usually less than 32 bytes long.
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Class def inition
Defined in sub-category filearray.cl (generated header filarray.g).

CLASS vastr varoot
Variable length text record variable arrays
{
REPLACE va_copy
REPLACE va_reclen
REPLACE va_init
REPLACE va_compress
REPLACE va_capacity
REPLACE va_deletem
REPLACE va_insertm
REPLACE va_prec
REPLACE va_pbuf=vastr_va_prec
PROPERTY
{
UWORD size; current size of the array in bytes
UWORD gran; re-alloc granularity
UBYTE *base; base of the array

UWORD len; offset to end of used data
UWORD num; number of last record referenced
UBYTE *pnum; pointer to record num
}
}
Property
vastr.size The current size of the allocated cell that contains the data. It should not
be accessed by any subclass.
vastr.gran The granularityjn bytes used when expanding the allocated cell. It
should not be accessed by any subclass.
vastr.base The allocated cell base. It should not beessed by any subclass.
vastr.len The byte offset fromastr.base  to the end of the data in the allocated

cell. It should not be accessed by any subclass.

vastr.num The record number of last record referenced. It should not be accessed by
any subclass.

vastr.pnum A pointer to the record specified fstr.num . It should not be accessed
by any subclass.

VASTR methods

O VA_INIT Initialise

VOID va_init(UINT granularity)

Initialise the array by settingstr.gran  to the passegtanularity , which must be at least as large as
the longest record to be inserted. No capacity is actually allocated until the first insertion.

The granularity is significant when an insertion requires an increase in capacity; the increase is such that
the capacity, in bytes, is made an exact multiple of the granularity. Making this value larger means that
the array cell needs to be reallocated less frequently as a result of insertions, but more memory may be
wasted in unused capacity. Any unused capacity may be recovered by semdingrPRESEIESSage

when the building of an array is complete.
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VA _CAPACITY Set capacity

VOID va_capacity(UINT nspc);

Set the capacity of the allocated array cell by reallocating it to have exactly the capaejty foytes (the
granularity has no effect).

The minimum space required is equal to the sum of the string lengths of all the records plus one byte per
record for the terminating zero.

Callsp_panic(P_PANIC_P_VASTR_2) if nspc is less than the current size of the array.

0 VA_COMPRESS Compress

VOID va_compress(VOID)

Compress the capacity of the array to that which will exactly contain the current records by sending itself
aVA_CAPACITYmMessage Withastrlen  as the size.

If there are no records in the array, the array cell is freed (as requiveedy).

0 VA DELETEM Delete a sequence of records

VOID va_deletem(UINT num, UINT nrecs);

Delete the sequencerécs records, starting at record numbein, and decrease the value of
varoot.nrec by nrecs .

The deletion is performed by simply copying all following records over the records to be deleted. No
memory is freed.

Callsp_panic(P_PANIC_P_VASTR_4) if num+nrecs is greater than the number of records in the array.

VA INSERTM Insert a sequence of records
VOID va_insertm(UINT num, VOID *prec, UINT nrecs);

Insert the sequence mkcs records, pointed to lytec , before record numbenm, and increase the value
of varoot.nrec  bynrecs .

The valid range forumis from zero to the number of records inclusive.

In the record sequencemiéc , each subsequent string should immediately follow the zero terminator of
the previous string.

Callsp_panic(P_PANIC_P_VASTR_3) if numis greater than the number of records in the array.

Inserts no records and cablSeave(E_GEN_NOMEMORY)if there is not enough memory available to hold all
the additional records.

0 VA_RECLEN Get record length

UINT va_reclen(UINT num);

Return the record length of record numhet. The returned length excludes the zero terminator.

0 VA PREC Point to record
VOID *va_prec(UINT num);
Return the address of record numkef. The pointer returned is to a zero terminated string.

Callsp_panic(P_PANIC_P_VASTR_1) if numis greater than or equal to the number of records in the array.
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0 VA PBUF Point to record data
VOID *va_pbuf(UINT num)

AS VA PREC

W VA COPY Copy a record

UINT va_copy(UINT num, VOID *prec);

Copy the record specified by the parameterto the location pointed to by the parametet ; by
sending itself a#A_PRECmMessage to conveticno into a record pointer and then usgmgcpy to copy
that record data from the arrayptec .

Returns the length copied.

VAFLAT

VAROOT VAFIX VAFLAT
nrec key len gran

nspc

base
destroy va—replace— va_replace va_init
va_count va_copy va_compress
va_delete Ya—copy- va_reclen va_deletem
va_sort va—reclen— va_swap va_insertm
va_key Va—Swap- va_capacity
va_findisq va—init— va_prec
va_insertisq va—deletern— va_pbuf
va_append va—insertm—
va_insert va—prec—
va_search va—pbuf—
va_compare va—capacity—
va_reset va—compress—
va_test

TheVAFLAT class may be used to create arrays of fixed length records where the whole array is stored in a
single allocated cell. When a record is inserted into a full array, the single cell is reallocated to
accommodate the additional record. Deletions do not automatically reduce the record capacity but the
capacity may be reduced manually usiagompress Or va_capacity

ThevVAFLAT class is suitable for short arrays or for large arrays which have a known maximum capacity. It
is not suitable for arrays which can dynamically grow to a large size because heap fragmentation can
seriously reduce the effective use of heap memory.

Class def inition

Defined in sub-category fitearray.cl (generated header filarray.g).

CLASS vaflat vafix
Flat allocated (in a single cell) fixed length variable arrays

{

REPLACE va_init

REPLACE va_compress
REPLACE va_deletem

REPLACE va_insertm

REPLACE va_capacity

REPLACE va_prec

REPLACE va_pbuf=vaflat_va_prec
PROPERTY

UWORD gran; granularity in records
UWORD nspc; present record capacity
UBYTE *base; start of variable array

}
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Property

vaflat.gran The granularityijn records in which to allocate memory. It should not be
accessed by any subclass.

vaflat.nspc The number of fixed sized record slots allocated (greater than or equal to
the number of records in the array). It should not be accessed by any
subclass.

vaflat.base The allocated space handle, i.e. the start of the variable array. It should

not be accessed by any subclass.

VAFLAT methods

O VA_INIT Initialise

VOID va_init(UINT reclen, UINT gran);

Initialise the array by settingfix.rlen fromreclen andvaflat.gran from gran . No capacity is
actually allocated until the first insertion, hence no errors can occur.

The granularity is significant when an insertion requires an increase in capacity; the increase is such that
the capacity, in records, is made an exact multiple of the granularity. Increasing the yalwenogéans

that the array cell needs to be reallocated less frequently (hence less heap fragmentation) as a result of
insertions, but more memory may be wasted in unused capacity. Any unused capacity may be recovered by
sending asA_comMpPRESEessage when the building of an array is complete.

VA _CAPACITY Set capacity

VOID va_capacity(UINT nspc);

Set the capacity of the array cell by reallocating it to have exactly the capaeipcfaecords (i.e.
nspc*vafix.rien bytes).

Does not alter the capacity and calleave(E_GEN_NOMEMORY)if there is not enough memory for the
specified capacity.

Callsp_panic(P_PANIC_P_VAFLAT_3) if nspc is less than the current number of records in the array.

0O VA _COMPRESS Compress

VOID va_compress(VOID)

Compress the capacity of the array to exactly that required to hold the current records. This is achieved by
sending itself &A_caAPACITYmessage to set the capacityd@ot.nrec  records. If there are no records in
the array, the array cell is freed as required bytmeooTclass.

0O VA DELETEM Delete sequence of records

VOID va_deletem(UINT recno, UINT nrecs);

Delete the sequencerécs records starting at recoretno .

Callsp_panic(P_PANIC_P_VAFLAT_4) if recno+nrecs is greater than the number of records in the array.

The number of records in the array, helddfot.nrec , is reduced byrecs . The delete is performed by
copying the data of following records over the records being deleted. No allocated space is freed.

VA _INSERTM Insert sequence of records
VOID va_insertm(UINT recno, VOID *prec, UINT nrecs)

Inserts the sequencerpécs records pointed to lpytec before recordecno whererecno is between zero
and the number of records inclusive.
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If the array cannot currently hold all the additional records, the record capacity is set (by sending itself a
VA_CAPACITYmessage) to the smallest exact multiple of the granularity that is greater than the total
number of records to be held. The data is inserted by opening up a gap in the array (by buffer copying)
then copying the new data into the gap.

Inserts no records and calSeave(E_GEN_NOMEMORY)if there is not enough memory available to hold
the additional records.

Callsp_panic(P_PANIC_P_VAFLAT_2) if recno is greater than the number of records in the array.

0 VA PREC Point to record
VOID *va_prec(UINT recno)
Return the address of recatdno .

Callsp_panic(P_PANIC_P_VAFLAT_1) if recno is greater than or equal to the number of records in the
array.

O VA _PBUF Point to record data
VOID *va_pbuf(UINT recno);

AS VA PREC

VAROOT VAFIX VASEG
nrec key rlen Quf

key

destroy va—replace— va_replace va_init
va_count va_copy va_compress
va_delete YA—COPY— va_reclen va_deletem
va_sort va—reeclen— va_swap va_insertm
va_key Va—Swap- va_capacity
va_findisq va—init— va_prec
va_insertisq va—deleterr— va_pbuf
va_append va—inserti—

va_insert va—prec—

va_search va—pbuf—

va_compare va—capacity—

va_reset Ya—€ompress—

va_test

Thevasecclass may be used to create arrays of fixed length records where the array is segmented into a
number of equal sized blocks. The segments are allocated from the heap and are doubly linked.

The segmented array object is suitable for large dynamically changing arrays and is substantially more
likely to make efficient use of the available heap memory. Its disadvantage is that it takes longer to locate

a random record by record number because it has to count through the segments. However, the object
remembers the last record accessed so that scanning a segmented array sequentially from the first record is
reasonably efficient.

The segments are generally not less than 50% full. Sexstuclass documentation (in tIBGBUF
Segmented Buffer Clasbapter) for more information on the segmentation mechanisms.
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Class def inition
Defined in sub-category filearray.cl (generated header filarray.g).

CLASS vaseg vafix
Segmented fixed length variable arrays
{
REPLACE va_init
REPLACE va_compress
REPLACE va_capacity=p_dummy
REPLACE va_deletem
REPLACE va_insertm
REPLACE va_prec
REPLACE va_pbuf=vaseg_va_prec
PROPERTY 1
{
PR_SGBUF *buf;,  segmented buffer
}
}

Property

vaseg.buf The object handle of the owned instance of the segmented tagfyy
class. This may be used by any subclass to accessgbeobject.

VASEG methods

VA _INIT Initialise

VOID va_init(UINT rlen, UINT granularity);

Initialise the array by setting the record lengthidio , creating asgaurobject and initialising it with a
segment size ofen*granularity . Note that, since the segment size is an exact multiple of the record
length, the content of a record will never straddle a segment boundary (significantvopide and
va_pbuf methods).

The first segment is not allocated until the first insertion.

Callsp_leave(E_GEN_NOMEMORY)if it cannot create thecBurobject.

VA _CAPACITY Set capacity

Setting the capacity does not make any sense faagbg class and this method does nothing.

0O VA _COMPRESS Compress

VOID va_compress(VOID)

Compress the capacity of the array by sendingeanoMreEssessage to the ownsdsurobject.

0O VA DELETEM Delete a sequence of records

VOID va_deletem(UINT recno, UINT nrecs);

Delete the sequencerécs records starting at recoreétno . The delete is performed by sending an
SB_DELETEMessage to the ownedsurobject.

Reduces the record countycs .
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VA_INSERTM

VOID va_insertm(UINT recno, VOID *prec, UINT nrecs);

Insert a sequence of records

Insert the sequence mkcs records pointed to kptec before recordecno , whererecno is between zero
and the number of records inclusive. The insert is performed by sendésgiRBERT message to the
ownedsGBuFobject.

Increases the record countraycs if the insertion was successful.

Inserts no records and caplSeave(E_GEN_NOMEMORY)if there is not enough memory available to hold
the additional records.

0 VA PREC Point to record
VOID *va_prec(UINT recno)

Returns the address of record numbeto .

The record pointer is obtained by sendingsarpoINT message to the ownedsurobject.

Callsp_panic(P_PANIC_P_VASEG_1) if recno is greater than or equal to the number of records in the

array.
0 VA PBUF Point to record data
VOID *va_pbuf(UINT recno)
AS va_prec .
VAROOT VAFIX VAFLAT VAXVAR
nrec key len grgn

nspc

base
destroy va—replace— va—replace— | va—init— va_test
va_count Va—copy— va_compress va_copy
va_delete YA—COPY— va—reclen— va—deletem— va_reclen
va_sort va—reclen— va_swap va—insertm— va_replace
va_key va—Swap- va_capacity va_init
va_findisq va—init— va_prec va_deletem
va_insertisq va—deleterr— va—phuf— va_insertm
va_append va—inserti— va_pbuf
va_insert va—prec—
va_search va—pbuf—
va_compare va—capacity—
va_reset Ya—€ompress—
va_test

Thevaxvarclass may be used to create arrays of variable length records where there is no restriction on
the values of the bytes which can be stored within records. Each record is stored in its own heap cell and
the records are indexed byarLAT array ofRC_vAXvARStructs.

ThevaxvaRrclass subclasses the fixed length record arkayaT which provides its index. Although
vAxvARhas variable length records, only 8 of the methods inheritedireoaT needed to be replaced.

In vAxvAR records are not described simply by their address but indirectly via the address of a record
descriptor. A record descriptor iRa_vaxvarstruct that contains the address and length of a record.

TheRrc_vaxvarstruct is used to specify records both outside and inside the array. For example, the
insertion methodga_append , va_insert , va_insertisg ~ andva_insertm  all require the address of an
RC_VAXVARstruct - and thea_prec method returns the address oframn vAxvARStruct.
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Theva_pbuf method will return a pointer to the actual data buffer (ithe/axvaruf field). The
va_copy Method takes a buffer address (to take the copied record) rather than the address\wbamr
struct.

When a record is inserted, a cell is allocated for the variable length record data and an index record is
inserted - the capacity of the index may need to be increased. When a record is deleted, the record data
cell is freed and the corresponding index record is deleted. Deletions do not automatically reduce the
record capacity of the index but the index capacity may be reduced manuallyausifigress Or

va_capacity . There is no means of controlling the capacity of the record data storage.

On a 16-bit address machine, the overhead per record is 4 bytesdar hevarecord and at least 2
bytes for the allocated cell. However, any zero length records do not have an associated record value cell
and, in this case, the corresponding (address) field of thec_vaxvarstruct is guaranteed to keLL

ThevaxvaRrclass is suitable for short to medium length arrays or for large arrays which have a known
maximum capacity (in terms of the number of records required). It is not suitable for arrays which can
dynamically grow to a large number of records because the index is in a single ceixVhrsclass

(which has a segmented index) should be used when there is a possibility of growth to a large number of
records.

Compared twASTR vaxvARhas the following advantages:
e VAXVARCan store arbitrary record data, which may include zero bytes
¢ random access tnxvARrecords is efficient

e VAXVARrecords may be exchanged efficiently since only the corresponding index items are
exchanged - the sort method is thus very efficient

« the data for each record is stored in a separately allocated cell, so heap fragmentation is less
likely to be a problem

Compared twASTR vAxvARhas the following disadvantages:
« therecord overhead inxvARis at least six bytes compared to one byteasTr

« therc_vaxvardescriptor which is used to describe a record is often less convenient than the
address of a zero terminated string, butvthebuf method overcomes this quite well

e VAXVARrecords do not automatically provide a zero terminator
Class def inition
Defined in sub-category filearray.cl (generated header filarray.g).

CLASS vaxvar vaflat
Indexed variable length record variable arrays - one record per heap cell
{
REPLACE va_test
REPLACE va_copy
REPLACE va_reclen
REPLACE va_replace
REPLACE va_init
REPLACE va_deletem
REPLACE va_insertm
REPLACE va_pbuf
TYPES
{
typedef struct
{
UWORD len; record length
UBYTE *buf; record data
} RC_VAXVAR,;
}
}

Property
None.
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VAXVAR methods

O VA INIT Initialise

VOID va_init(UINT gran);

Initialise the array by supersending the INIT message to thearLAT object, passing the size of an
RC_VAXVAFRStructure as the record size ajgh as the granularity. The subclassed@LAT array provides

the index used by theaxvarobject. No capacity is actually allocated until the first insertion, hence no out
of memory errors can occur.

The granularity is significant when an insertion requires an increase in capacity; the increase is such that
the capacity, in records, is made an exact multiple of the granularity. Making this value larger means that
the index array cell needs to be reallocated less frequently (hence less heap fragmentation) as a result of
insertions, but more memory may be wasted in unused capacity.

O VA TEST Compare two records by pointer
INT va_test(VOID *precl, VOID *prec2);

Compare the record pointed todyc2->buf ~ with the record agreci->buf , on the assumption that they
contain text, exactly as for tvaroowa_test method.

The basis for the comparison is subject to the contenésoofkey , Set bwa_key , as follows:

if varoot.key.len==0 it uses
p_scmp (if varoot.key.fold iS FALSE), or
p_scmpi  (if varoot.key.fold iS TRUB.

if varoot.key.len>0 it uses
p_bcmp  (if varoot.key.fold iS FALSE), or
p_bcmpi  (if varoot.key.fold iS TRUB.

The default is to use scmp.

Returns the logical equivalent @frec1->buf-*prec2->buf) - that is, zero if the two records are equal,
negative ifiprec1->buf  is before (less thamprec2->buf , positive if after. lkey.desc is TRUEthis result
is reversed.

0O VA DELETEM Delete a sequence of records

VOID va_deletem(UINT recno, UINT nrecs);
Delete the sequencerécs records starting at recoréetno .

The process of deletion is two fold: first, the records defined bgdheaxvarelements are found and any
allocated cell (buffer data) is freed; Second, the index elements are deleted by supersendiBgaEm
message.

VA INSERTM Insert a sequence of records
VOID va_insertm(UINT recno, RC_VAXVAR *prec, UINT nrecs);

Insert the sequence mkcs records pointed to kptec before recordecno , whererecno is between zero
and the number of records inclusive. The record sequence pointeprée byust be a contiguous array
of nrecs RC_VAXVAFRStructs.

The insertion of records is a two stage process. Firstly the index entries are inserted by supersending a
VA_INSERTMMessage to thearLAT superclass. If this is successful, a heap cell is allocated for each record
to be inserted, the data is copied into each cell and the cell handle writtemto\hrvaruf field. If an
allocation fails, all entries made so far are removed, their allocated cells being freed.

Inserts no records and catlgeave(E_GEN_NOMEMORY if there is not enough memory available to hold all
the additional records.
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VA_REPLACE

VOID va_replace(UINT recno, RC_VAXVAR *prec);

Replace record

Replace recorekeno  with the record described by tRe_vaxvarstruct afprec , by freeing the original
record cell, allocating a new cell of the appropriate size and replacing the index record with the new
descriptor.

Callsp_leave(E_GEN_NOMEMORY) Without modifying the original record, if there is not enough memory
available to hold the replacement record.

0 VA _COPY

UINT va_copy(UINT recno, VOID *pbuf);

Copy a record

Copy record numbegcno by supersending itself\a_copymessage to get the record descriptor and then
usingp_bcpy to copy the record data feuf .

Returns the length of the data copie@t@ .

0 VA_RECLEN

UINT va_reclen(UINT recno);

Get record length

Returns the record length of receseho .

O VA _PBUF

VOID *va_pbuf(UINT recno);

Point to record data

Returns a pointer to the record data, read frommithdield of the correspondingc_vAxvARstruct.

It should be noted that the prec method (provided by thearFLAT superclass) returns a pointer to the
RC_VAXVAFRStruct.

VAXVARS

VAROOT VAFIX VASEG VAXVARS
nrec key len byf

destroy va—replace— va—replace— | vainit— va_test
va_count Va—copy— va_compress va_copy
va_delete Ya—copy- va—reclen— va—deletem— va_reclen
va_sort va—reeclen— va_swap va—insertm— va_replace
va_key Va—Swap- va_capacity va_init
va_findisq va—init— va_prec va_deletem
va_insertisq va—deleterr— va—phuf— va_insertm
va_append va—insertm— va_pbuf
va_insert va—prec—

va_search va—pbuf—

va_compare va—capacity—

va_reset Ya—compress—

va_test

Thevaxvarsclass is identical to theaxvarclass except that it subclasseshsecclass (a segmented
array) for its index rather tharnrLAT (a flat array). In other words, the index records are placed in a
segmented buffer.

Thevaxvarsclass should be used in preferencesrvarwhen there is the possibility of a large number
of records.
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Class def inition
Defined in sub-category filearray.cl (generated header filarray.g).

CLASS vaxvars vaseg

Indexed variable length record variable arrays - one record per heap cell

Uses a segmented array for an index
{
REPLACE va_test=vaxvar_va_test
REPLACE va_copy=vaxvar_va_copy
REPLACE va_reclen=vaxvar_va_reclen
REPLACE va_replace=vaxvar_va_replace
REPLACE va_init=vaxvar_va_init
REPLACE va_deletem=vaxvar_va_deletem
REPLACE va_insertm=vaxvar_va_insertm
REPLACE va_pbuf=vaxvar_va_pbuf

}
Property
None.

VAXVARS methods

SeeVAXVAR methods




CHAPTER 6

EDITABLE DOCUMENTS

The EPROOTEPFLAT andePSEGclasses provide the means of storing, reading and editing, in memory, the
text of a document. The text must always have a terminating zero but may otherwise be of any length up
to a maximum of 65535 characters, subject to memory constraints.

The methods support the use of an instance of (a subclassof)r or EPSEGas a clipboard. Text may be
cut or copied into such a clipboard from a document or pasted from a clipboard into a document.

Document content
The concepts of words, paragraphs and blocks are built into the document content model, where:

» aparagraph is any sequence of characters delimited by a paragraph delimiter. A paragraph
delimiter is an ASCII 0, 1, 2 or 3, a value of 0 being by far the most commonly used. The final
paragraph delimiter in the document is always an ASCII zero.

» aword is any sequence of characters delimited by one or more word delimiter characters. A word
delimiter is either a paragraph delimiter, or a whitespace character (for wBiglace returns
TRUB.

» ablock is a sequence of paragraphs delimited by paragraphs that are either empty or, if not
empty, contain only whitespace characters.

The terminating ASCII zero is generally not regarded as part of the editable content. It is not, for
example, included in the document length as returned by agnse_len method.

Its presence is fundamental to the operation of all classes that subekssTand it should never be
deleted

Addressable character posit ions

A position in anEPFLAT or EPSEGdocument is considered, in general, to mark the point between two
adjacent characters. Thus, character position 3 is interpreted as being between the third and fourth
characters. Character position zero is before the first character in the document.

Inserting at position 9, say, will insert text after the ninth character: deleting the characters between
positions 3 and 5 will delete the fourth and fifth characters.

The last addressable character position is immediately before the final paragraph delimiter (always an
ASCII zero).

Usage

Instances of (subclasses BPFLAT andepseGare widely used in all SIBO machines to contain editable
text. Examples range from the text in a dialog edit box, to the text of a word processor document.

In general, ThepFLAT class should be used for small amounts of text, or for documents with a limited
variability of content, whereas tlEesecclass should be used for larger documents, or for those with a
wide dynamic content range. (Compare this with the recommended use/afthe andvAasecvariable
array classes.)
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Precursors
An understanding of the following topics would prove helpful:

e thep_enter andp_leave error handling services

« for EPSEG thescBUFsegmented buffer class

Class diagram
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ep_set_text
ep_scan_word
ep_word_count
ep_scan_para
ep_para_count
ep_scan_block
ep_add_para
ep_copy_indent
ep_copy_to_front
ep_copy_to_back
ep_paste
ep_mod_chars

ep_sense_text
ep_capacity

ep_compress
ep_init
ep_sense_len
ep_sense_chars
ep_back_chars
ep_insert
ep_delete
ep_extract
ep_clear

TheeprooTabstract class provides the basic methods for manipulating the text of a document.
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Class def inition
Defined in sub-category filedit.cl (generated header figglit.g).

CLASS eproot root
Editable paragraphs (abstract class)

{
ADD ep_set_text Set the contents, replacing any previous contents
ADD ep_scan_word Scan by words

ADD ep_word_count Return word count
ADD ep_scan_para Scan by paragraphs
ADD ep_para_count Return paragraph count
ADD ep_scan_block Scan by blocks
ADD ep_add_para Append a paragraph given its content
ADD ep_copy_indent  Copy indent from previous paragraph
ADD ep_copy_to_front Copy range to front of provided clipboard
ADD ep_copy_to_back Copy range to back of provided clipboard
ADD ep_paste Paste from provided clipboard, update position
ADD ep_mod_chars Various mods to a range of characters
ADD ep_sense_text Copy out all the data and return its length
ADD ep_capacity=p_dummy Adjust storage to stated capacity
DEFER ep_compress Compress storage to minimum possible
DEFER ep_init Prepare an empty editable object
DEFER ep_sense_len  Return length of data
DEFER ep_sense_chars Provide pointer to following contiguous data
DEFER ep_back_chars  Provide pointer to previous contiguous data
DEFER ep_insert Insert block of characters
DEFER ep_delete Delete range of text
DEFER ep_extract Extract data into buffer
DEFER ep_clear Empty the object of all contents
CONSTANTS
{
EP_SCAN_BACKWARDS 0x01 Scan backwards if set
EP_SCAN_STAY 0x02  Will stay put if already at a boundary
EP_SCAN_TO_BEGIN 0x04 Stops at beginning of unit
EP_SCAN_TO_END 0x08 Stops at end of unit
EP_SCAN_JOIN_DELIM 0x10 Sequence of delimiters count as one
EP_SCAN_NOT_TO_END 0x20 Do not scan past the final terminator
EP_RETURN_LENGTH -1 special meaning for ep_sense_chars
EP_MOD_TOLOWER 0 fold to lower case
EP_MOD_TOUPPER 1 fold to upper case
EP_MOD_WRAP 2 join paragraphs by converting zeros to spaces
}
PROPERTY
{
UWORD maxlen; Maximum permissible length of text
}
}

Property

eproot.maxlen the maximum permissible length of the text. All subclasses must set this
field, normally in arep_init method

EPROOT methods

EP_SET TEXT Set content

VOID ep_set_text(TEXT *buf, UINT len);

Replace any existing text with a single paragraph contaigingharacters copied frormuf . The value
of len should exclude any trailing paragraph terminator.

Callsp_leave for out of memory errors. In this evengneof the existing text will have been replaced.
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0 EP_SCAN_WORD Scan by word

UINT ep_scan_word(UWORD *ppos, UINT flags);

Scan, from character positiewpos , by one word, updatingpos to the new character position and
returning the number of characters skipped by the scan. There is no need for the initial position to be at a
word boundary.

The value oflags may be any combination of the following:

EP_SCAN_BACKWARDS Scan backwards if set, otherwise scan forwards

EP_SCAN_STAY Do not scan if already at a word boundary

EP_SCAN_TO_BEGIN Scan to the beginning of a word

EP_SCAN_TO_END Scan to the end of a word

EP_SCAN_JOIN_DELIM Treat a sequence of word delimiters as a single delimiter
EP_SCAN_NOT_TO_END Do not scan past the final terminator

0 EP_WORD COUNT Count words

UINT ep_word_count(VOID);

Return a count of the total number of words in the document.

0 EP_SCAN_PARA Scan by paragraph

UINT ep_scan_para(UWORD *ppos, UINT flags);

Scan, from character positiewpos , by one paragraph, updatingos to the new character position and
returning the number of characters skipped by the scan. There is no need for the initial position to be at a
paragraph boundary.

The value oflags may be any combination of the following:

EP_SCAN_BACKWARDS Scan backwards if set, otherwise scan forwards

EP_SCAN_STAY Do not scan if already at a paragraph boundary

EP_SCAN_TO_BEGIN Scan to the beginning of a paragraph

EP_SCAN_TO_END Scan to the end of a paragraph

EP_SCAN_JOIN_DELIM Treat a sequence of paragraph delimiters as a single delimiter
EP_SCAN_NOT_TO_END Do not scan past the final terminator

0 EP_PARA COUNT Count paragraphs

UINT ep_para_count(VOID);

Return a count of the total number of paragraphs in the document.

0 EP_SCAN_BLOCK Scan by block

UINT ep_scan_block(UWORD *ppos, UINT flags);

Scan, from character positieppos , by one block, updatingpos to the new character position and
returning the number of characters skipped by the scan.

The initial position is assumed to be at a paragraph boundary.
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The value oflags may be any combination of the following:

EP_SCAN_BACKWARDS Scan backwards if set, otherwise scan forwards

EP_SCAN_STAY Do not scan if already at a block boundary

EP_SCAN_TO_BEGIN Scan to the beginning of a block

EP_SCAN_TO_END Scan to the end of a block

EP_SCAN_JOIN_DELIM Treat a sequence of block delimiters as a single delimiter
EP_SCAN_NOT_TO_END Do not scan past the final terminator

EP_ADD_PARA Append a paragraph

VOID ep_add_para(TEXT *buf, UINT len);
Append a paragraph containirg bytes of text copied frombuf .

The text intbuf is appended more efficiently if it is supplied as a zero terminated string 4awnhen
should be equal t® slen(bufy - but the terminating zero is not mandatory.

Callsp_leave , without inserting anything, if there is insufficient memory available to append the
paragraph.

EP_COPY_INDENT Copy whitespace indentation

UINT ep_copy_indent(UWORD *ppos);

Copy any leading whitespace from the previous paragraph (which is assumed to exist) to the character
position indicated byppos . This position will normally be the start of a paragraph.

The value ofppos is incremented by the number of characters inserted.
Returns the number of characters inserted.
Inserts nothing and calisieave if there is insufficient memory to perform the insertion.

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .

EP_COPY_TO_FRONT Copy range to front of clipboard

INT ep_copy_to_front(UINT posl, UINT pos2, PR_ROOT *clip);

Copy the range of characters between positiesis andpos2 to the front (position zero) of the clipboard
clip , whereclip is assumed to be the handle of an instance of (a subcl&sRof)or EPSEG

Inserts nothing in the clipboard and callgave if there is insufficient memory to perform the insertion.

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .

EP_COPY _TO BACK Copy range to back of clipboard

INT ep_copy_to_back(UINT pos1, UINT pos2, PR_ROOT *clip);

Copy the range of characters between positiesis andpos2 to the back (before the terminating zero) of
the clipboarciip , whereclip is assumed to be the handle of an instance of (a subcla&s®of)tor
EPSEG

Inserts nothing in the clipboard and callgave if there is insufficient memory to perform the insertion.

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .
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EP_PASTE Insert from clipboard

INT ep_paste(UWORD *ppos, PR_EPROOT *clip);

Insert the contents of the clipboasig , assumed to be the handle of an instance of (a subclasRofpT
or EPSEG at position-ppos . The value ofppos is updated to the end of the inserted text.

Inserts nothing and calisieave if there is insufficient memory to perform the insertion.

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .

0 EP_MOD_CHARS Modify characters in a range

VOID ep_mod_chars(UINT posl, UINT pos2, UINT mod);

Modify the characters between positigas: andpos2 . The modification depends on the valuenef,
which may be one of:

EP_MOD_TOUPPER convert characters to upper case, Witlaupper

EP_MOD_TOLOWER convert characters to lower case, witkvlower

EP_MOD_WRAP convert each paragraph delimiter character to a space (ASCII 32) character
0 EP_SENSE_TEXT Copy text to buffer

UINT ep_sense_text(TEXT *buf);

Copy the entire text of the document, including the terminating zenayftolt is the user's responsibility
to ensure that the buffer is of sufficient length.

Returns the number of characters copied, excluding the terminating zero.

O EP_CAPACITY Set document capacity

VOID ep_capacity(UINT len);

This method does nothing, which is the appropriate action for subclasses using segmented storage (that is,
EPSEGOr a subclass @&Pseg.

Subclasses using storage in a single allocated segment should subclass this method (see, for example,
EPFLATSep_capacity method).

Deferred EPROOT methods

The deferred methods, listed below, are all fully described in the following documentatioreméithe
andepPsecclasses.

EP_INIT Initialise

EP_SENSE_LEN Sense document length
EP_SENSE_CHARS Sense characters forwards
EP_BACK_CHARS Sense characters backwards
EP_INSERT Insert characters
EP_EXTRACT Copy out characters
EP_DELETE Delete characters

EP_CLEAR Clear the document
EP_COMPRESS Compress allocated storage
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EPFLAT

EPROOT EPFLAT
maxlen alen

gran

len

buf
ep_set_text ep_sense_text destroy
ep_scan_word ep—capaeity— ef_granularity
ep_word_count ef sense_buf
ep_scan_para ep—COompress— ep_init
ep_para_count ep—init— ep_sense_len
ep_scan_block ep—sense—en— ep_sense_chars
ep_add_para ep—sense—chars— ep_back_chars
ep_copy_indent ep—back—chars— ep_insert
ep_copy_to_front ep—insert— ep_extract
ep_copy_to_back ep—delete— ep_delete
ep_paste ep—extract— ep_clear
ep_mod_chars ep—eclear— ep_compress

ep_capacity

EPFLAT stores the document text contiguously in a single allocated cell.

This class is intended for use either to store relatively small amounts of text, or where the dynamic range
of the document size is small.

A typical example is to store the text of a dialog edit box.
Class def inition
Defined in sub-category filedit.cl (generated header figglit.g).

CLASS epflat eproot
Editable paragraphs - stored in a single allocated cell

{

REPLACE destroy
REPLACE ep_init
REPLACE ep_sense_len
REPLACE ep_sense_chars
REPLACE ep_back_chars
REPLACE ep_insert
REPLACE ep_extract
REPLACE ep_delete
REPLACE ep_clear
REPLACE ep_compress
REPLACE ep_capacity

ADD ef_granularity Overwrite the default granularity
ADD ef_sense_buf More convenient than ep_sense_chars
PROPERTY

{

UWORD alen; length of allocated cell
UWORD gran; granularity to grow by
UWORD len; length of text stored
TEXT *buf;  address of text buffer

}
}
Property
epflat.alen the size, in bytes, of the allocated cell. This should nottesaed by a subclass.
epflat.gran the granularity, in bytes. The allocated cell is grown, whesessary, in
multiples of this value. This should not lzassed by a subclass.
epflat.len the number of bytes of stored text. This should be treated as a read-only field by a
subclass.
epflat.buf a pointer to the start of the buffer containing the text. This should be treated as a

read-only field by a subclass.
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EPFLAT methods

0 DESTROY Destroy

VOID destroy(VOID);

Free the allocated buffer and supersendtsrrovymessage.

EP _INIT Initialise

VOID ep_init(UINT maxlen);

Initialise the instance @fPFLAT to be suitable to contain upraxien bytes of text (typically the text will
not exceed that which can be displayed on a single line).

SetSeproot.maxlen  tOmaxlen andepflatgran  to a default value of eight bytes. Allocates a minimum
size buffer and inserts a singleLL character.

Callsp_leave if there is insufficient memory to allocate the buffer.

0 EP_SENSE_LEN Sense document length

INT ep_sense_len(VOID);

Returns the number of characters in the document, excluding the terminating zero.

0 EP_SENSE_CHARS Sense characters forwards

UINT ep_sense_chars(TEXT **pbuf, UINT pos, UINT n);
Write, to*pbuf , the address of the character at posigign

Returns the smaller afand the number of contiguously stored charactefat , includingthe zero
that terminates the document.

Note that for compatibility with thersecclass, the interface to this method does not assume that the
entire text of the document is stored contiguously.

0 EP_BACK_ CHARS Sense characters backwards

UINT ep_back_chars(TEXT **pbuf, UINT pos, UINT n);

Write, to*pbuf , the address of the character whose positiarcigaracters in front of positigis; if n is
greater than the number of characters in front of positionthe address of the first character is taken.

Returns the number of contiguous charactersoat up to, but not including, the character at position
pos. This value will not ezeedn.

Note that, for compatibility with therpsecclass, the interface to this method does not assume that the
entire text of the document is stored contiguously.

EP INSERT Insert characters

INT ep_insert(UINT pos, TEXT *buf, UINT len);
Insertien characters frombuf , at character positiogos .

If pos is -1, the characters are inserted at the end of the document (before the terminating zero). This
feature is not replicated in tle_insert method of th&psecclass.

Inserts nothing and calisieave if there is insufficient memory to perform the insertion (with an
E_GEN_NOMEMORYror) or if the resulting document length were toeexleproot.maxlen  (with an
E_GEN_OVEFREITOr).

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .




6 EDITABLE DOCUMENTS

O EP_EXTRACT Copy out characters

VOID ep_extract(UINT pos, TEXT *buf, UINT len);

Copylen characters teouf , starting with the character at positiass .

The user is responsible for ensuring that the buffer is of sufficient length to contain the text.
Note that no check is made to ensure ératcharacters are available at positjos.

0 EP_DELETE Delete characters

VOID ep_delete(UINT pos1, UINT pos2);

Delete the characters between positigiss andpos2 , without making any attempt to reduce the size of
the allocated buffer.

If pos2 is -1 then all characters between positiest and the end of the document are cleared.
If pos2 is less than or equal pos1 then the method does nothing.

0 EP_CLEAR Clear the document

VOID ep_clear(VOID);
Remove any text. This leaves a document containing a single terminating zero.
No attempt is made to reduce the size of the allocated buffer.

EP_COMPRESS Compress allocated storage

VOID ep_compress(VOID);

Reduce the size of the allocated cell to the minimum required to contain the document, subject to the
restraint of the current value gfflat.gran . The cell will never be smaller thapfiat.gran bytes in
length.

This method can only fail (by callingleave ) if it follows anEF_GRANULARITYMeSSage that alters the
granularity such that th&_compress method causes the allocated cell to increase in size. In general (and
certainly if theef_granularity method is never called) it is safe to assume that this method will never
fail.

EP_CAPACITY Set document capacity

VOID ep_capacity(UINT len);
Set the document capacity (usingalloc ) tolen bytes, rounded up to be a multiplespfiat.gran

Callsp_leave if there is insufficient memory to reallocate the cell.

00 EF_GRANULARITY Set buffer granularity

VOID ef_granularity(UINT gran);
Setepflat.gran  tOgran of, if gran is zero, seépflat.gran  to 1.

No attempt is made to alter the current size of the allocated buffer which may, therefore, be incompatible
with the new granularity.

0 EF_SENSE_BUF Sense start of data

UINT ef_sense_buf(TEXT **pbuf);

Write, to*pbuf , the address of the first byte of the document text, returning the length of the text,
excluding the terminating zero.

This method, unlikep_sense_chars , takes advantage of the fact that the whole of the text is stored
contiguously.
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EPSEG

EPROOT EPSEG
maxlen b

ep_set_text ep_sense_text ep_init
ep_scan_word ep_capacity ep_sense_len
ep_word_count ep_sense_chars
ep_scan_para ep—€COmpress— ep_back_chars
ep_para_count ep—init— ep_insert
ep_scan_block ep—sense—fen— ep_extract
ep_add_para ep—sense—chars— ep_delete
ep_copy_indent ep—back—-chars— ep_clear
ep_copy_to_front ep—insert— ep_compress
ep_copy_to_back ep—delete—

ep_paste ep—extract—

ep_mod_chars ep—eclear—

EPSEGStores the document text in a segmented buffer using an insteasamuef

This class is intended for use either to store large amounts of text, or where the dynamic range of the
document size is potentially large.

A typical example is to store the text of a text processor document.

Class def inition
Defined in sub-category filedit.cl (generated header figglit.g).

CLASS epseg eproot
Editable paragraphs - segmented storage
{
REPLACE ep_init
REPLACE ep_sense_len
REPLACE ep_sense_chars
REPLACE ep_back_chars
REPLACE ep_insert
REPLACE ep_extract
REPLACE ep_delete
REPLACE ep_clear
REPLACE ep_compress
PROPERTY 1
{
PR_SGBUF *b; handle of buffers data
}
}

Property

epseg.b the handle of an instance of teesursegmented buffer class in which the
text is stored. It should be regarded as read only.

EPSEG methods

EP_INIT Initialise

VOID ep_init(UINT maxlen);

Initialise, by settin@proot.maxlen  tomaxlen , Creating an instance s&surand initialising it with a
fixed granularity of 64 bytes and then inserting a single. character.

Callsp_leave if there is insufficient memory.
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00 EP_SENSE_LEN Sense document length

UINT ep_sense_len(VOID);
Returns the number of characters in the document, excluding the terminating zero.

0 EP_SENSE_CHARS Sense characters forwards
UINT ep_sense_chars(TEXT **pbuf, UINT pos, UINT n);
Write, to*pbuf , the address of the character at posigign

Returns the smaller afand the number of contiguously stored charactefat , includingthe zero
that terminates the document.

0 EP_BACK_CHARS Sense characters backwards

UINT ep_back_chars(TEXT **pbuf, UINT pos, UINT n);

Write, to*pbuf , the address of the character whose positiarcigaracters in front of positigis; if n is
greater than the number of characters in front of positionthe address of the first character is taken.

Returns the number of contiguous charactersoat up to, but not including, the character at position
pos. This value will not ezeedn.

EP_INSERT Insert characters
INT ep_insert(UINT pos, TEXT *buf, UINT len);
Insertien characters frombuf , at character positiogos .

Inserts nothing and calisieave if there is insufficient memory to perform the insertion (with an
E_GEN_NOMEMORYror) or if the resulting document length were toeexleproot.maxlen  (with an
E_GEN_OVEFREITOr).

Returns zero if the insertion is successful. The method is suitable for being called under the protection of
p_enter .

O EP_EXTRACT Copy out characters

VOID ep_extract(UINT pos, TEXT *buf, UINT len);

Copylen characters teouf , starting with the character at positigis. The positionpos must lie within
the range of the segmented buffer or glganic(P_PANIC_sGBUF_1) will be called.

The user is responsible for supplying a buffer of sufficient length to contain the text.

0 EP_DELETE Delete characters

VOID ep_delete(UINT pos1, UINT pos2);

Delete the characters between positigiss andpos2 , by sending the owned instanceseBuran
SB_DELETEMessage.

If the positionpos1 lies outside the range of the segmented buffesanic(P_PANIC_SGBUF_1) will be
called. Similarly if the positiopos2 lies outside the range of the segmented buffer,
p_panic(P_PANIC_SGBUF _2) Wwill be called.

0 EP_CLEAR Clear the document

VOID ep_clear(VOID);

Remove any text (by sending the owned instanegspiiFanse_DELETEmMessage) leaving a document
containing a single terminating zero.

0 EP_COMPRESS Compress allocated storage

VOID ep_compress(VOID);

Reduce the size of the owned instanceasfurto the minimum required to contain the document,
consistent with its granularity of 64 bytes, by sending $@IrcomPRESmESSage.







CHAPTER 7

RESOURCE FILES

RSCFILE

pch

ix
offset
hftree

destroy
rs_init
rs_read
rs_read_buf

TheRscFILE class provides a set of services to access the contents of a resource file. Resource files are
described in th&®esource Fileshapter of thédditional System Informatiomanual. As mentioned
there, a resource file may be embedded in an image file and may optionally be Huffman code compressed.

An application that needs a resource file and also uses an application manege (vill generally

pass theLG_APPMAN_RSCFILHlag to theapPMANam_init  method. This causes an instance ofRBeFILE

class to be created automatically. The application can then read resources by means of the application
manager'am_load_resource andam_load_res_buf methods which offer greater functionality than the
RSCFILE rs_read andrs_read_buf methods. Such users will not require detailed knowledge of the
RSCFILE class.

Precursors
The reader is assumed to understand:

» thep_enter andp_leave error handling services
Class def inition

TheRscrFILE class subclasse®oTand is defined in the sub-category ilgpman.cwith generated
header fileappman.y.

CLASS rscfile root
Basic access to a resource file which may be embedded in an image file

REPLACE destroy Close channel and destroy

ADD rs_init Open a resource file

ADD rs_read Read a record into an allocated cell
ADD rs_read_buf Read a record into a buffer
TYPES

typedef struct

{

UWORD pos; Index file position
UWORD len; Index length

} PR_RSCFILE_HEAD;

}
PROPERTY

UBYTE *pcb; resource file channel

PR_RSCFILE_HEAD ix; header containing index position and length
UWORD offset; file offset of start of resource data

ULONG hftree; Huffman tree data

}
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Property

rscfile.pcb the currently opened resource file channel handle. It should not be
accessed by a subclass.

rscfile.ix the resource file header, containing the index position and length. It
should not be accessed by a subclass.

rscfile.offset the offset from the start of the file to the start of the resource data (zero
unless the file is embedded in an image file). It should notdessed by
a subclass.

rscfile.hftree the Huffman tree data. It should not lmeessed by a subclass.

RSCFILE methods

J DESTROY Destroy

VOID destroy(VOID);

Close the currently opened resource file and supersemg#reoymessage.

RS _INIT Initialise

INT rs_init(UBYTE *pname);

Open a channel to a resource file. The string pointed tenkyie should be the name of either the
resource file itself, or of an image file containing, in its second add-file slot, an embedded resource file.
(See theResource Fileshapter of thédditional System Informatiomanual.)

Writes the appropriate valuesrtefile.offset , rscfile.ix and, if the resources are Huffman encoded,
rscfile.hftree

Callsp_leave 0N error, otherwise returns zero. The method is suitable for being called under the
protection ofp_enter .

RS READ Allocate buffer and read resource
INT rs_read(INT rid, UBYTE **ppdata);
Allocate a buffer and read into it the resource with resouree id

The length of the resource is read from the file and a buffer of this length is allocated. The resource is
then read into this buffer and the address of the buffer is writtgpdtea . If the resource file record is
Huffman encoded then it is decoded before being written to the buffer.

The method callg_leave o0n any error (which will be either a memory allocation error or an error while
attempting to read the file). It is guaranteed that, on error, no memory will have been allocated and
nothing will have been written tppdata .

Returns the length of the resource, including the terminating zero if the resource is a string.

RS READ BUF Read resource

INT rs_read_buf(INT rid, UBYTE *buf);

Read the resource with resourceidd into the buffer pointed to yuf . If the resource file record is
Huffman encoded then it is decoded before being written to the buffer. It is the user's responsibility to
ensure that the buffer is of sufficient length to contain the resource.

The method callg_leave on error (which will be an error while attempting to read the file).

Returns the length of the resource, including the terminating zero if the resource is a string.




CHAPTER 8

BINARY FILE MANAGEMENT

The classes described in this chapter provide methods for reading and writing signatured binary files.
Such files contain a 22 byte standard header consisting of:

» a 16 byte file signature (all 16 bytes are significant)

* a2 byte file version number

» a2 byte offset from the start of the file to the end of the header (to allow for future expansion of
the header)

* a2 byte runtime version number

Each version number is a hexadecimal number in thefenp where:

X is the major version number (4 bits)
YY is the minor version number (8 bits)
F is the release type, A (alpha) B (beta) or F (final)

For example, 0x123A is an alpha release of version 1.23.

The runtime version number is intended to specify the minimum version of runtime software (for
example, OPL) that is required to process the file. If this field is not used it should be set to zero.

Database files are a particular type of signatured binary file. Further information relating to this type of
file may be found in th®atabase Filexhapter of th&LIB Referencenanual and in thESAM Reference
manual.

Precursors
An understanding of the following topics would prove helpful:

» the PLIB binary file services, as described inFiles chapter of th€LIB Referencenanual.

» thep_enter andp_leave error handling services

Class diagram
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BFILE

BFILE

pch
rbuf
rlen
offset

destroy
fi_close
fi_read
fl_set_buf_len
fl_sense_data
fi_open
fl_rewind

The methods of therFiLE class provide the basic means of creating, opening, validating and reading
signatured binary files with arbitrary content.

BFILE must be subclassed to provide additional methods if #dsgsary to write to the file.
Class def inition
Defined in sub-category filévfile.cl (generated header fitk/file.g).

CLASS bfile root

{

REPLACE destroy Close file then destroy

ADD fi_close Free any buffers

ADD fi_read Read from file into internal buffer

ADD fl_set_buf_len Ensure internal buffer is at least len bytes
ADD fl_sense_data Get length and address of data

ADD fi_open Open binary file and check signature
ADD fl_rewind Reposition to first byte after header
CONSTANTS
{
OP_BFILE_ID_SIZE 16 size of text ID
}
TYPES
{
typedef struct
{
TEXT fid[OP_BFILE_ID_SIZE]; plain text application ID
UWORD vers; file version number
UWORD offset; abs. file offset to end of header
UWORD rtvers; minimum runtime version
} OP_BFILE_FSIG;
}
PROPERTY
{
UBYTE *pcb; File channel
UBYTE *rbuf; Allocated record buffer
UWORD rlen; Length of data in read buffer
UWORD offset;
}
}
Property
bfile.pcb the handle of a currently open file,)wLL It should not be accessed by
any subclass.
bfile.rbuf a pointer to an allocated buffer into which file data is read.
bfile.rlen the number of bytes of valid data in the allocated buffer.
bfile.offset the byte offset from the start of the current file to the first byte after the

file signature.
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BFILE methods

0 DESTROY Destroy

VOID destroy(VOID);

Send arFi_CcLOSE message and then supersenditgrrRoymessage.

FI_OPEN Open file

INT fi_open(TEXT *pname, UINT mode, OP_BFILE_SIG *psig);

Open the binary file whose full file specification is pointed tarayne. The value ofnode may be any
combination of the PLIB file mode flags appropriate for a binary file (it must in€elugrREAMOT, more
rarely,P_FSTREAM_TEX).

If a new file is being openecehdde contains eithep_FCREATEOr P_FREPLACH the file signature apsig is

written to the newly opened file. Otherwise, the file signature is read from the file and compared with the
file signature atpsig . If the file signature read from the file is the wrong length, or if the two 16-byte file
IDs do not match exactly (all sixteen bytes are comparéshve(E_FILE_INVALID)  is called. The

validation of the remaining signature fields will vary with the application and is left to the caller. To
facilitate this validation, the signature read from the file is writtepstg .

Once the file has been successfully opened, the file offset to the first byte following the file header
(psig->offset ) is written tobfile.offset

Returns zero if successful, or a negative error number for any error other tleanitbeNvALID error
described above.

O FI_CLOSE Close file
VOID fi_close(VOID);
Close any open file, freeing any allocated buffer.

It is safe to send an_cLOSE message even if there is no open file.

FI_READ Read from file
INT fi_read(UINT len);
Readen bytes from the current position in the currently open file into the allocated buffer.

Sends armFL_SET_BUF_LENMessage to ensure that the buffer has room for atdeabytes before reading
the data. If this failsy_leave(E_GEN_NOMEMORY)is called.

If the read is successful, seti.rlen to contain the number of bytes read into the buffer.

Returns the number of bytes read, or a negative error.

FL SET BUF _LEN Set buffer size

VOID fl_set_buf_len(UINT len);

Reallocate, if rcessary, the allocated buffer pointed tofmyrouf to ensure that it has room for at
leastlen bytes. This method will never reduce the size of the buffer.

Callsp_leave if there is insufficient memory to reallocate the buffer.




OLIB REFERENCE

0 FL_SENSE_DATA

UINT fl_sense_data(UBYTE **pbuf);

Sense record data

Write to+pbuf the address of the allocated buffer and return the length of the data last read into it by the
fi_read method.

The return value will be zero and the value writterpbof - will be NULL if there is no currently open file,
or if noFI_READ message has been received.

FL_REWIND

VOID fl_rewind(VOID);

Reposition to start

Set the current file position to the first byte after the file header.

TLVFILE
BFILE TLVFILE
pch typmask
rbuf hdlen
rlen hdtype
offset pos
fpos
destroy fi_open
fi_close fl_rewind
fi_read fl_write_rec
fl_set_buf_len fl_delrec
fl_sense_data fl_count
fi—open— fl_read_by_type
flrewind— fl_set _rec
fl_sense_rec
fl_replace

TheTLvFILE class provides support for signatured binary files that contain type-length-value (TLV)
records.

Following the standard header, the file is considered to be made up of records, each of which has a 2 byte
header specifying the record type and length. The most significant nibble of the word contains the record
type, in the range 0-15. The remaining three nibbles contain the record length and is, therefore, restricted
to a maximum of 4K bytes.

Records of type 0 are considered to be deleted records. Records of type 15 (0x0f) are reserved to represent
non-valid records and are treated as though they are deleted records.

For efficient record access, the record number of the next record to be read and the current file position
are stored in property.

TLV files are designed to ddash-friendly i.e. they may be stored and manipulated efficiently in Flash
SSDs (or any other EPROM medium). A TLV file stored on such a medium may be modified by
appending, deleting or replacing records without having to make a new copy of the entire file.

Although TLYV files may contain in excess of 4,000,000,000 recotds)LE is ideally suited to
manipulating files which contain a relatively small number of records. If the file contains a large number
of records, operations which involve non-sequentiaéss may take an extended time to return.

Database files are a form of TLV file with a particular file signature header and specific record content.
Alternative means of manipulating such files are described iDalethase Fileshapter of théLIB
Referencenanual and also in tHEAM Referencenanual.
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Class def inition
Defined in sub-category filévfile.cl (generated header fitk/file.g).

CLASS tlivfile bfile
{
REPLACE fi_open Open file
REPLACE fl_rewind Reposition to first record, reset property
ADD fl_write_rec Write a TLV record

ADD fl_delrec Delete a record
ADD fl_count Get record count
ADD fl_read_by_type Read record of specified type
ADD fl_set_rec Set the current record number
ADD fl_sense_rec Sense the current record number
ADD fl_replace Replace a record
CONSTANTS

{

TLV_TYPE_UNKNOWN 0x10
TLV_TYPE_INVALID 0xOf
TLV_TYPE_DELETED 0x00
TLV_TYPE_NORMAL 0x01
TLV_TYPE_FIELDS 0x02
TLV_TYPE_SHIFT 12
TLV_TYPE_MASK 0xf000

}

TYPES

{

typedef struct
{
OP_BFILE_FSIG fsig; Binary file signature
UWORD types; Valid types
} OP_TLVFILE;

typedef struct
{
UBYTE *buf;
UINT len;
INT type;
} OP_TLV_REC;

}

PROPERTY
{
UWORD typmask; valid record type mask
UWORD hdlen; length of header
UWORD hdtype; type from header
ULONG pos; Next record to be read
ULONG fpos; Current file position, for validation

}
}

Property

tivfile.typmask which record types are considered valid. For example, the value 0x32 (bits
1, 4 and 5 set) indicates that records of type 1, 4 and 5 are valid. Records
of other types are treated as if they do not exist.

tivfile.hdlen the current record length as decoded from the first word of the record. It
should not be accessed by a subclass.

tivfile.hdtype the current record type as decoded from the first word of the record. It
should not be accessed by a subclass.

tivfile.pos the current record number that corresponds to the file position,
tivfile.fpos . It should not be accessed by a subclass.

tivfile.fpos the current file position. It should not becassed by a subclass.
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TLVFILE methods

All methods which read a record assume that the current file position is at the start of a record.

FI_OPEN Open TLYV file

INT fi_open(TEXT *fspec, UINT mode, OP_TLVFILE *psig):

Open the TLV file whose full file specification is pointed toidp¢c . The value ofnode may be any
combination of the PLIB file mode flags appropriate for a binary file (it must inelugErrReAf

Opens the file by supersending theoPEN message which, if opening an existing file, validates the 16-
byte file signature ID and overwritgsig->fsig  (but notpsig->types ) with the signature read from the
file.

Callsp_leave if the file signature validation fails.

Setstivfile.typmask to the value ofsig->types  and sends itself an._REwINDMessage to position to
the start of the first record.

Returns zero if successful or error values as returned lgrite superclass.

FL_REWIND Reposition to start
VOID fl_rewind(VOID);
Position to the first byte following the file signature.

Supersends thm._REwINDMessage and then sefsie.fpos to bfile.offset , andtivfile.pos to
Zero.

Callsp_leave on error.

FL COUNT Count records

VOID fl_count(ULONG *pcount);

Write to*pcount the number of valid records (those whose types are specifiréidtypmask ) in the
file.

Counts the records by scanning the entire file and then semdsrawINDMessage to reposition to the
first record.

Callsp_leave on error.

FL WRITE_REC Write a record
VOID fl_write_rec(UBYTE *buf, UINT len, UINT type);

Append a new record of typge , containing the firsien bytes of the data pointed to iy .

If any error occurs, the record is either not written or is marked as not being a valid record.

All errors result inp_leave being called.

FL SET REC Set current record

INT fl_set_rec(UINT Isw, UINT msw);
INT fl_set_rec(ULONG recnum); (conceptual)

Position to, and read into the internal buffer, record numeberm (counting only records of types
specified bytivfile.typmask ). TheuLoNGecnum is actually passed in the message asuwo
parameterssw (least significant word) andsw(most significant word).

Returns the positive record type icsassful, oe_rFILE_EOF if reading past the end of the file. Other file
errors result in a call to leave . The content of the internal buffer is unpredictable in the event of an
error.

8-6
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O FL_SENSE_REC Sense current record number
VOID fl_sense_rec(ULONG *prec);
Write, to*prec , the record number of the record following the one which has last been read.

Writes zero if no records have been read since the receiptrof ReEwINDMessage.

FL DELREC Delete a record

VOID fl_delrec(UINT Isw, UINT msw);
VOID fl_delrec(ULONG recnum); (conceptual)

Delete recordecnum (counting only records of types specifiedtiayie.typmask ) by overwriting its
record type with type 0. The&.ONGecnum is actually passed in the message asuwo parameterssw
(least significant word) an@sw(most significant word).

Callsp_leave 0N error, in which case the record may not have been deleted. It is the user's responsibility
to determine whether the record has been deleted (for example, by testing the number of records).

FL_REPLACE Replace a record

VOID fl_replace(UINT Isw, UINT msw, OP_TLV_REC *prec);
VOID fl_replace(ULONG recnum, OP_TLV_REC *prec); (conceptual)

Replace a record by deleting reces¢hum (counting only records of types specifiedtigie.typmask )
and then appending the record specifiegrly . TheuLoNGecnum is actually passed in the message as
two UINT parametergsw (least significant word) andsw(most significant word).

Deletes the record by sending itselfranDELETE message and, if this is successful, appends the new
record by sending itself an_wRITE_RECMessage.

Callsp_leave 0N error, in which case the original record may not have been deleted. If it has been
deleted, the new record will either not have been appended or will have been marked as not being a valid
record.

FL READ_BY_TYPE Read record of specific type(s)

INT fl_read_by_type(UINT type);

Search forwards from the current file position and read into the internal buffer the first record whose type
is one of those specified by the bitmaskyyie irrespective of the types specifiedtyie.typmask

Returns the record type of the record or, if the end of the file is reached before finding a record of a
matching type, it returns_FILE_EOF.

Callsp_leave for all other errors.

This method should be used with caution. If it skips records that would normally be read (because they are
included intivfile.typmask ) it may result inivfile.pos containing an incorrect value. If there is any
doubt, this method should always be followed by the sending mf &swiNDMessage.
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TLVDATA

TLVDATA

tlv
cl_tlv
changed
index
tmask
name

td_open
td_save
td_changed
td_load_item
td_save_item
td_reset

td_set _file
td_set_item
td_sense_item

TheTLvDATAAbStract class provides the basic mechanisms for manipulating data that is stored in a series
of records (each with a different record type) in a TLV file.

Class def inition
Defined in sub-category filévfile.cl (generated header fitk/file.g).

CLASS tlvdata root
Data which is loaded and saved to a tivfile

{

ADD td_open Open file or revert to file

ADD td_save Save modifications to file

ADD td_changed Return TRUE if data changed since load
ADD td_load_item Load an item

ADD td_save_item Save an item

ADD td_reset=p_dummy Clear data structures
DEFER td_set_file Set the file characteristics
DEFER td_set_item Set an item

DEFER td_sense_item Sense an item

TYPES
{
typedef struct
{
OP_TLVFILE tivfile;  File signature and mask
TEXT ext[6]; Default extension
} PR_TLVDATA_CHARS;
}
PROPERTY 1
{
PR_TLVFILE *tlv; Handle to tivfile
UWORD cl_tlv; Clean id for tlv file
UWORD changed; TRUE if data changed since load
WORD index; Index for load and save
WORD tmask; Valid record mask
TEXT name[P_FNAMESIZE]; Parameter file name
}
}
Property
tlv the handle of a temporary instance of theriLE class. It should not be
accessed by a subclass.
cl_tlv the cleanup id for theLvrILE instance, used for roll-back on error. It

should not be accessed by a subclass.
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changed a flag indicating that the data has changed since a previous load or save.
A subclass must set thistaueto signal that changed data requires
saving. A subclass is not expected to setiaE value.

index the type of the last record for which data has been sensed by the
td_save_item method. It should not be accessed by a subclass.

tmask the mask of valid record types. It should not teeased by a subclass.

name the full file specification of the file last used in taeopen method. It

should not be accessed by a subclass.

TLVDATA methods

TD_OPEN Open and read file

INT td_open(TEXT *name);
Open a TLV file, read all its records into memory, overwriting any existing data, and close it again.

Sends itself ab_ReEsETmessage and then opens, reads and closes the file specifig@é.by name is
NULL, the file opened by a previouSopen Ortd_save is reopened, otherwisame should point to a
string containing the name of the file to open.

Before opening the file, B0_seT_FILE message is sent to determine the appropriate file characteristics
and extension. If notuLL, the passedame is parsed (the related name being the file extension resulting
from theTp_sSeT_FILE message) into th&data.name  buffer.

An instance offLvFILE is created and used to open the file and read each record in turn. As each record is
read, arb_LOAD_ITEMMeSSage is sent, to store the record's content. When all the records have been read
theTLVFILE instance is destroyed (which automatically closes the file). @ressful conclusion the value

of tivdata.changed is set teFALSE.

Returns zero if successful, BrrILE_NxIST if the specified file does not exist.

All other errors result ip_leave being called.

TD _SAVE Save data to file

VOID td_save(TEXT *name);

Write the current data to the TLV file specifiedraye, replacing any existing file. Hame is NULL, the
file opened by a previous open Ortd_save is reopened, otherwis@me should point to a string
containing the name of the file to open.

Before opening the file, B0_seT_FILE message is sent to determine the appropriate file characteristics
and extension. If notuLL, the passedame is parsed (the related name being the file extension resulting
from theTp_seT_FILE message) into th&data.name  buffer.

An instance offiLvFILE is created and used to open the file (to replace any existing file) and write the
records. The data, length and type of each record is determined by senolisg\&_ITEMMessage.
When this message returns zero, indicating that there are no further recordsrithe instance is
destroyed (which automatically closes the file). Occeasful conclusion the valuetgfiata.changed is
set tOFALSE

Any error results ip_leave being called.

O TD_CHANGED Check if changed

INT td_changed(VOID);

ReturnTruUEIf the data has been changed since a load or a save.
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TD _LOAD_ITEM Process a record read from a file

VOID td_load_item(INT type, UBYTE *buf, UINT len);

Process the record by sendingoaseT_ITEM message.

TD _SAVE_ITEM Get a record to be saved
INT td_save_item(UBYTE **pbuf, UWORD *plen);

Determine the type of the next record to be saved and semdeNSE_ITEMMessage to sense its data.
The method usesdata.index andtvdata.tmask  to identify the record type.

Returns the record type, or zero if there are no further records to be saved.

O TD_RESET Reset all data

VOID td_reset(VOID);

The supplied method does nothing. It is expected to be subclassed to perform any appropriate reset action.

Deferred TLVDATA methods

TD_SET FILE Set the TLV file characteristics

VOID td_set_file(PR_TLVDATA_CHARS *pfc);

Write the appropriate TLV file signature header (including the mask of valid record types) and file
extension to ther_TLVDATA_CHARStruct pointed to byfc .

On entry pfc->ext[0] contains the character andpfc->tivfile.fsig.offset is already set to
sizeof(OP_BFILE_FSIG) . All other bytes are set to zero.

TD_SET ITEM Set in-memory data for a record

VOID td_set_item(INT type, VOID *buf, UINT len);

Store, in memory, the data for a record of type and of lengthen , pointed to byuf .

TD_SENSE_ITEM Sense in-memory data for a record
INT td_sense_item(INT type, VOID **pbuf);
Write to*pbuf @ pointer to the data for a record of type .

Returns the length of the data.
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SERFILE

TLVDATA SERFILE
tlv serial

cl_tlv modem
changed Inkdvr
index serdvr
tmask file

name

td_open td_reset
td_save td_set_file
td_changed td_set_item
td_load_item td_sense_item
td_save_item

td—reset—

td—setfile——

td—setitem—

td—sense—ftem—

TheserFILE class provides the methods for manipulating serial port parameter data saviechinla/

file.

Class def inition

Defined in sub-category filévfile.cl (generated header fitk/file.g).

CLASS serfile tlvdata
{
REPLACE td_reset
REPLACE td_set _file
REPLACE td_set_item

Set defaults
Set the file characteristics
Set an item

REPLACE td_sense_item Sense an item

CONSTANTS
{
TE_MASK_SERIAL
TE_MASK_MODEM
TE_MASK_FILE

TY_SERFILE_SERIAL

0x0001
0x0002
0x0004

1

OBSOLETE_SERFILE_MODEM

TY_SERFILE_FILE

3

TY_SERFILE_NEW_MODEM

TY_SERFILE_SERDVR
TY_SERFILE_LNKDVR

TE_XMDM_NONE
TE_DIAL_PULSE
TE_DIAL_TONE
TE_MODEM_300
TE_MODEM_1200
TE_MODEM_2400
TE_MODEM_4800
TE_MODEM_9600
TE_MODEM_19200
MAX_DEVICE_NAME
MAX_MODEM_CMD

}

5
6
3

0x01

0x02
0x03
0x04
0x05
0x06
10
40

2

I TTY.ASS5:A plus zero terminator
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TYPES

{
typedef struct

{
! Serial port
P_SRCHAR ch; Serial port characteristics
TEXT port[P_MAXDEVNAME+2];  Serial port to use
} PF_SERIAL;

typedef struct
{
! New Modem driver
P_MDMCHR mch;
UBYTE phone[25]; Phone number
UBYTE auto_dial; TRUE if modem to auto dial on connection
UBYTE mdmdvr[MAX_DEVICE_NAME]; Modem driver to use (if any)
UBYTE mdmcmd[MAX_MODEM_CMD]; Max extra configuration for modem
UBYTE spare[16];
} PF_MODEM;

typedef struct
{
! File transfer
UWORD protocol; File transfer protocol
} PF_FILE;

typedef struct
{
! New Serial port
P_SRCHAR ch; Serial port characteristics
UBYTE serdvi[MAX_DEVICE_NAME]; Serial driver to use
UBYTE spare[16];
} PF_SERDVR;

typedef struct
{
! Link drivers
UBYTE masdvi[MAX_DEVICE_NAME]; Media access driver to use
UBYTE Inkdvr[MAX_DEVICE_NAME]; Link driver to use
UBYTE spare[16];
} PF_LNKDVR;

}

PROPERTY

{

PF_SERIAL serial;

PF_MODEM modem;

PF_FILE file;

PF_LNKDVR Inkdvr;

PF_SERDVR serdvr;

}
}
Property
Each item of property represents the data that may be stored in a record of a serial panafikter
serfile.serial the data for a serial port record, of record typesERFILE_SERIAL.
serfile.modem the data for a modem driver record, of record type
TY_SERFILE_NEW_MODEM

serfile.file the data for a file transfer record, of record typesSERFILE_FILE .
serfile.Inkdvr the data for a link and mediacess driver record, of record type

TY_SERFILE_LNKDVR

serfile.serdvr the data for an extended format serial driver record, of record type
TY_SERFILE_SERDVR
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SERFILE methods

00 TD _RESET Reset all data
VOID td_reset(VOID);
Set the serial data to its default values and thetv&eh.changed tO TRUE

Sets the property data as follows:

serfile.serial
ch.hand P_OBEY_XOFF|P_SEND_XOFF|P_IGN_CTS
ch.frame P_DATA_8
ch.tbaud P_BAUD_9600
ch.rbaud P_BAUD_9600
ch.xon ox11 (DC1)
ch.xoff ox13 (DC3)
ch.flags P_IGNORE_PARITY
port "TTY:A"

serfile.modem
mch.supported  P_SRINQ_300|P_SRINQ_1200|P_SRINQ_2400|P_SRINQ_4800|P_SRINQ_9600|P_SR
mch.baudrate INQ_19200
mch.chand P_BAUD_2400
mch.options P_OBEY_DSR|P_FAIL_DSR|P_OBEY_DCD|P_FAIL_DCD|P_OBEY_XOFF|P_SEND_XOFF
P_MDM_NO_MODULATION

serfile.file
protocol TE_XMDM_NONE

serfile.serdvr

ch.hand P_IGN_CTS
ch.frame P_DATA_8
ch.tbaud P_BAUD_19200
ch.rbaud P_BAUD_19200
serdvr "TTY:A"

serfile.Inkdvr
masdvr "MAS:"
Inkdvr "LLC:"

All fields not explicitly mentioned lzove are zeroifed.

0 TD _SET FILE Set the serial file characteristics

VOID td_set_file(PR_TLVDATA_CHARS *pfc);

Set the serial file signature, extension and record type mask pr thevDATA_CHARStruct pointed to by
pfc .

The file signature is set torm FILE* (with the remainder of the 16 bytes zero-filled) and the file name
extension to.TRM" . The type mask is set for record typ@SSERFILE_SERIAL, TY_SERFILE_NEW_MODEM
TY_SERFILE_FILE , TY_SERFILE_SERDVRANdTY_SERFILE_LNKDVR

0 TD SET ITEM Set in-memory data for a record

VOID td_set_item(INT type, VOID *buf);

Set the contents one of the five items of property corresponding to the recordwgfetypieom the
contents ofbuf , wheretype is one offy_SERFILE_SERIAL, TY_SERFILE_NEW_MODENIY_SERFILE_FILE ,
TY_SERFILE_SERDVROI TY_SERFILE_LNKDVRandbuf correspondingly points toRF_SERIAL, PF_MODEM
PF_FILE , PF_SERDVROI PF_LNKDVRStruct.

Setstivdata.changed tO TRUE
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00 TD_SENSE_ITEM Sense in-memory data for a record

INT td_sense_item(INT type, VOID **pbuf);

Write to#pbuf the address of one of the five items of property corresponding to the recordafdype
wheretype is one offy_SERFILE_SERIAL, TY_SERFILE_NEW_MODENIY_SERFILE_FILE ,
TY_SERFILE_SERDVROI TY_SERFILE_LNKDVR The address written t@suf is a corresponding pointer to a
PF_SERIAL, PF_ MODEMPF_FILE , PF_SERDVROI PF_LNKDVRStruct.

Returns the length of the record data.




CHAPTER 9

THE CLEANUP CLASS

VAROOT VAFIX VAFLAT CLEANUP
nrec key len grpn level

nspc

base
destroy— va—replace— va_replace va_init destroy
va_count va_copy va_compress cl_init
va_delete Ya—copy- va_reclen va_deletem cl_add
va_sort va—reclen— va_swap va_insertm cl_remove
va_key Va—Swap- va_capacity cl_clean_item
va_findisq va—init— va_prec cl_clean_level
va_insertisq va—deletern— va_pbuf cl_set_level
va_append va—insertm—
va_insert va—prec—
va_search va—pbuf—
va_compare va—capacity—
va_reset va—compress—
va_test

ThecLEANUPClass supplies one of the main mechanisms by which resources may be released following an
error condition.

A typical use is in a case where a program allocates, say, a sequence of cells which must either exist as a
whole or not at all. If, during the allocate sequence, one of the later allocations fails, the previously
allocated cells must be freed.

The recovery process can be simplified if each cell is placed in a cleanup list as it is allocated. Once the
whole sequence of allocations is complete the items may be removed from the list. If, however, there is a
failure in one of the later stages, the previously allocated cells can be freed by the sending of, for example,
a singlecL_cLEAN_LEVELmMessage. Note that the process of adding an item to the cleanup list is so
arranged that the addition itself can never fail due to shortage of memory.

Normally, an instance of th@ EANUPClass is created as a component of the application manager (see the
Application Managerchapter of this manual). In this case the cleaning up of partially complete
allocations is generally handled automatically whenever an error occurs and the programmer's
responsibility is reduced to adding items to, and removing items from, the cleanup list at the appropriate
times.

Because the addition and removal of items from a cleanup list that is a component of the application
manager is so common, a set of convenience functions are provided. These are described in a separate
section at the end of this chapter.

Precursors
The reader is assumed to understand:

» variable arrays of fixed length records

» thep_enter andp_leave error handling services
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Class diagram
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¢ vafix /
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¢ Ccleanup /
o )
L

Class def inition
Defined in sub-category filappman.ci(generated header figppman. g
CLASS cleanup vaflat

{

REPLACE destroy  Destroy all items in cleanup list
ADD cl_init Initialise cleanup table

ADD cl_add Add an item for cleanup

ADD cl_remove Remove an item (without cleanup)
ADD cl_clean_item Clean up an item

ADD cl_clean_level Clean up all items at current level
ADD cl_set_level Set the cleanup level

CONSTANTS

{

TY_CLEANUP_DYL -5 A dyl handle

TY_CLEANUP_SHARED -4 A shared allocated cell
TY_CLEANUP_VOID -3 Already cleaned up

TY_CLEANUP_ALLOC -2  An allocated cell

TY_CLEANUP_IOCHAN -1  An IO channel

TY_CLEANUP_OBJECT O  An object (O_DESTROY method number !!)

}

TYPES

{
typedef struct

BYTE type;  Type of resource
UBYTE level; Cleanup level
HANDLE h; Handle of resource
} RC_CLEANUP;

typedef struct

UWORD nref;
} SHARED_ALLOC;
}
PROPERTY
{
UWORD level, current cleanup level
}
}
Property
cleanup.level the current cleanup level; set dyset_level

cl_clean_level

and used by
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CLEANUP Methods

J DESTROY Destroy

VOID destroy(VOID);

Clean up all items in the cleanup list and superserebaroYMessage.

CL_INIT Initialise list
VOID cl_init(UINT num);
Initialise the cleanup list.

Sends itself &A_INIT message to initialise the array for records of lerg#af(Rc_CcLEANUP) , with a
granularity ofnum. Then sends itself\aa_caPACITYmessage to set the capacityiim records and ensures
that the array contains at least one empty cleanup slot (of typeeaNuP_voID.

CL_ADD Add item

UINT cl_add(UINT type, HANDLE h);
Add an item to the cleanup list of typge and handle to the cleanup list at the current cleanup level.

The possible values gfhe are:

TY_CLEANUP_OBJECT is the handle of an object, as returneg bgw

TY_CLEANUP_IOCHAN tis the pointer to the channel control block, as st &yen
TY_CLEANUP_ALLOC tis the pointer to the allocated cell, as returnegl_byoc
TY_CLEANUP_SHARED is the pointer to a shared allocated cell, as returnedaliye  (the first

word of a shared allocated cell is assumed to contain a usage count)
TY_CLEANUP_DYL Hs the category handle of a loaded dynamic library, as setdayliib

All other values ofype , except forry_CLEANUP_vOIp are assumed to relate to objects and behave in a

way similar tory_cLEaNuP_oBJECTIN all such casesis assumed to be the handle of the object as

returned by_new. When such an item is cleaned up, it is sent a message with message number equal to
the value ofype . The valuery_cLeanuP_oBJECT0) is chosen specifically to correspond WESTROY

message.

A subclasser who adds further types should respect the current scheme by using a negative number for
each new type leaving positive numbers to represent object message numbers.

Returns an index number which identifies the newly added item in the cleanup list.

Thecl_add method may calh_leave(E_GEN_NOMEMORY) but not until after the current item has been
added to the cleanup listhus an item cannot be 'lost' by a failure when adding it to the cleanup list.

J CL_REMOVE Remove item

VOID cl_remove(UINT num);

Remove the item specified bym (as returned by an earlier_apbmessage) from the cleanup list without
cleaning up its associated resource(s).

The item is removed by setting its typerto cCLEANUP_voID No memory is freed.

J CL_CLEAN_ITEM Delete item

VOID cl_clean_item(UINT num);

Clean up the resource(s) associated with iem(as returned by an earliec_abbpmessage) and remove
the item from the cleanup list.
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The cleanup action depends on the type of the item as follows:

TY_CLEANUP_IOCHAN close the channel, usimpgclose
TY_CLEANUP_ALLOC free the allocated cell, usipgfree
TY_CLEANUP_SHARED decrement the usage count of the shared allocated cell and, if decremented to

zero, free the cell
TY_CLEANUP_DYL unload the dynamic library, usimgunioadiib

All other values are assumed to relate to an object and the object is sent a message with message number
equal to the type. The special case of typecLEANUP_OBJECTO) corresponds to the sending @esTROY
message.

No allocated memory associated with the cleanup list's array is freed, but the item's type is set to
TY_CLEANUP_VOIDSO that it is available for re-use.

J CL_CLEAN_ LEVEL Delete all items at current level

VOID cl_clean_level(VOID);

Clean up all items that have been added at the current cleanup level (by sending a series of
CL_CLEAN_ITEMMmessages).

JCL SET LEVEL Set clea nup level

VOID cl_set_level(UINT level);

Set the current cleanup level, storedi#anup.level , tOlevel

CLEANUP convenience functions

These convenience functions assume that an instanceafeheurclass has been created during the
initialisation of an instance of the application manager, and that its handle is stored in the application
manager's propertypman.clean . An application should ensure that the application manager's property
is accessible via the 'magic staticam

cl_add Add an item

INT cl_add(INT type, VOID *p);
Add an item, with handlg and of the specifiegpe , to the cleanup list. The valuetgfe may be one of:

TY_CLEANUP_OBJECT
TY_CLEANUP_IOCHAN
TY_CLEANUP_ALLOC
TY_CLEANUP_SHARED
TY_CLEANUP_DYL

Calling this function is equivalent to:
p_send4(w_am->appman.clean,O0_CL_ADD,type,p);
Returns an index number which identifies the newly added item in the cleanup list.

The function may cal)_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list

cl_add_object Add an object
INT cl_add_object(VOID *p);
Add an object, with handlg to the cleanup list.
Calling this function is equivalent to calling:
cl_add(TY_CLEANUP_OBJECT,p);
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Returns an index number which identifies the newly added item in the cleanup list.

The function may cal)_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list
cl_add iochan Add an I/O channel
INT cl_add_iochan(VOID *p);
Add an I/O channel, with handge to the cleanup list.
Calling this function is equivalent to calling:
cl_add(TY_CLEANUP_IOCHAN,p);
Returns an index number which identifies the newly added item in the cleanup list.

The function may caly_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list

cl_add_alloc Add an allocated cell
INT cl_add_alloc(VOID *p);
Add an allocated heap cell, with hangd|do the cleanup list.
Calling this function is equivalent to calling:
cl_add(TY_CLEANUP_ALLOC,p);
Returns an index number which identifies the newly added item in the cleanup list.

The function may cal)_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list

cl_add_shared Add a shared allocated cell
INT cl_add_shared(VOID *p);
Add a shared allocated heap cell, with hapdt® the cleanup list.
Calling this function is equivalent to calling:
cl_add(TY_CLEANUP_SHARED,p);
Returns an index number which identifies the newly added item in the cleanup list.

The function may cal)_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list

cl_add_dyl Add a DYL
INT cl_add_dyl(VOID *p);
Add a DYL, with handle, to the cleanup list.
Calling this function is equivalent to calling:
cl_add(TY_CLEANUP_DYL,p);
Returns an index number which identifies the newly added item in the cleanup list.

The function may caly_leave(E_GEN_NOMEMORY) but not until after the item has been added to the
cleanup list
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cl_remove Remove an item
VOID cl_remove(INT num);

Remove the item specified bym (as returned by an earliet_abbmessage or a call to one of thedd
convenience functions) from the cleanup list without cleaning up its associated resource(s).

The item is removed by setting its typerto CLEANUP_voID No memory is freed.
Calling this function is equivalent to:

p_send3(w_am->appman.clean,0_CL_REMOVE,num);

cl_clean_item Delete an item
VOID cl_clean_item(INT num);

Clean up the resource(s) associated with ief(as returned by an earliec_apbmessage or a call to
one of thesl_add convenience functions) and remove the item from the cleanup list.

No allocated memory associated with the cleanup list's array is freed but the item's type is set to
TY_CLEANUP_VOIDSO that it is available for re-use.

Calling this function is equivalent to:

p_send3(w_am->appman.clean,0_CL_CLEAN_ITEM,num);




CHAPTER 10

THE APPMAN APPLICATION MANAGER CLASS

APPMAN

clean
system
rchb
srch
ipcs
task
stop
nrid
err
sparel
spare2

am_init

am_start
am_stop
am_add_task
am_wait
am_load_resource
am_load_res_buf
am_rscname
am_notify
am_notifyerr
am_clean_up
am_onlyone
am_findimg
am_change_pri

The main function of the application manager ckesavANs to provide an application's central logic for
scheduling the processing of events which may derive from more than one source. As such, it is
fundamental to the operation of a SIBO application, providing the basic support for a multi-threaded
approach to the processing of events from different sources (such as keypresses, the ratzifpowof d
serial port and the expiry of timers).

In addition, the application manager supplies some general utilities, including methocissrasources
held in resource files, together with some basic error handling and notification services.

An application process almost invariably creates an instance of the application manager or, more
commonly, an instance of a user interface subclass of the application manager (for exampiey see
theHWIM Referencenanual). This instance normally remains in existence for the lifetime of the
application process.

The reserved statie amis intended to be used to store the handle of an application's application manager,
making its methods accessible from any part of the application code.

Each of the events that are scheduledAmmMANS represented by an active object, i.e. an instance of a
subclass oACTIVE. The application manager maintains a queue, in priority order, of instances of active
objects and them_start method schedules processing between them in a non pre-emptive way.

10-1
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For example, an application which is printing could have the following structure:

N

where the application manager (AM) holds a queue of three active objects, WS, PR and TI, representing:
» the window server (WS)
« aprinter channel (e.g. a serial port) (PR)
e an asynchronous timer (TI)

In this example, printing is performed by making a write request on the printer active object and a
time-out request on the timer active object. (Note that, in general, there will also be an outstanding event
read request on the window server active object.)

The application manager waits for an event which, in this case, will be the completion of any one of the
requests on the three active objects. When an event occurs, the application manager scans its active object
gueue to determine which active object has a completed request and is prepared to run. The application
manager will then send aw_RuNmessage to the appropriate active object.

If, in our example, the printer write request completes, the printer active object will be senkan
message. The printees run method will typically cancel the timer's time-out request and then repeat its
own write request and the timer's time-out request, to continue printing. Alternatively, if the time-out
expires, the timer active object will be sentaanruNmessage. The timess_run method will abandon
printing by cancelling the write request on the printer active object.

A window server read event may complete at any point in the printing process - for example, to redraw a
window or to indicate loss of foreground. In this case the window server active objeeteiller an
AO_RUNMessage and the processing of the window server event is automatically interleaved with the
processing of the write and time-out events but note that the processing of a write or a timeout event
cannot benterruptedto handle a window server event.

Active object priorities

The application manager's queue of active objects is maintained, and scanned, in priority order. The
priority is a signed value, so that the default value of zero is in the middle of the range. The range of
predefined priorities is given in thictive Objectshapter of this manual.

If more than one active object has generated an event, the first task in the queue is given absolute priority
- a task at the end of the queue only runs when all earlier tasks are not prepared to run. It is fundamental
to the scheduling process to note that:

« the events which signal the completion of requests do not necessarily occur in the order in which
the requests were made

» the active objects are not necessarily given an opportunity to run in the order of completion of the
corresponding requests - if more than one request has completed, the scheduling mechanism will
give the object with the highest priority the first opportunity to run.

However, each active object which makes a request will, of course, evenggaliyeran initation to run
at some time following the completion of its request.

Once the application manager has sermt@muNmessage to an active object, no other active object can

be given an opportunity to run until the processing ohthe&runmessage is complete and #aerun

method has returned. The application manager has no means of preempting the current active object
(contrast this with the EPOC operating system in which scheduling is preemptive). If the processing of an
event takes an extended time to perform, all sources of events are blocked for that period of time and this
may reduce the perceived quality of the application. In particular, the processing of user input (seen as an
event from the window server) is delayed - the application tempogandly deafA technique for coping

with this situation is discussed in ttide Objects and the AIDLE Clasfapter of this manual.
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Active object scheduling

APPMARS active object scheduling is a complex process, requiring close cooperation betwesand

the active objects in its queue. During the procgssyaneads and modifies property elements of the

active objects. It is, therefore, not possible to discuss the scheduling process without making some
reference to the behaviour of active objects. Perhaps the clearest approach is to consider what qualifies an
active object to be offered a chance to run.

The first requirement is that it must have made a request to be run, usually by executign dqliis
method. At this point it will have triggered a sequence which will eventually result in an event being
detected byrPPmaNAPPMANDetects an event by callipgiowait ~which returns whemp_iosignal IS

called! Theao_queue method will normally trigger @ iosignal by making an asynchronous request,
during which theactive.stat field is usually set te_riLE_PENDING (but see the exception discussed
below, under the headinthe ao_run return valyeThe making of a request is indicated by the active
object changing state, fromactiveto active (theactive.isactive field changes fronrALSE to TRUB.

The later completion of the asynchronous request resultgviistat being set to a value other than
E_FILE_PENDING.

APPMANIetects an event by the receipt of a signal on the I/O semaphore of its process. At this point the
application manager scans, in priority order, all active objects in its queue. If, in the property of an active
object,active.isactive is set torRUE the value Ofctive. stat is examined. If this is set to any value

other thare_rILE_PENDING the active object is assumed to be prepared to consume the event and is sent
anAo_RuNmessage. Normally, the active object confirms that it has consumed the event (signal) by
returning the valueun_AcTIVE_User(see below, under the headifige ao_run return valydor

exceptions).

If an active object confirms that it has consumed the event, the application manager scheduling loop waits
for the next event, otherwise it continues looking for an active object that can consume the event. The fatal
condition, known astray signal deathoccurs if the application manager reaches the end of its list before
any active object consumes the event. In this situation the application manager calls
p_panic(P_PANIC_APPMAN_1) . (This panic has the value 143.)

(For further details of asynchronous processes, se&srehronous Requests and Semaphdragter in
thePLIB Referencenanual.)

Note thatapPmaNeads an active objechaive.isactive andactive.stat property fields for reasons of
efficiency. It avoids the duplication of the tests of these fields iadhen method of each active object

and, more importantly, executes more efficiently since messages are not sent to active objects that are not
prepared to run.

The ao_run return value

Normally, an active object will represent a source of events of a single type. Accordingliowhe a
description of the scheduling mechanism, the active object will not be seot Ronmessage unless the
corresponding asynchronous event has completed. In consequeneesithemethod of such an active
object can only ever return the vaRieN_ACTIVE_USED

For largely historical reasons as run  method may returRUN_ACTIVE_UNUSEDO indicate that it has not
consumed the event. This could, for example, be of use where a single active object is used to represent
two or more related event sources of different types, for example, serial port reads and writes.

Such an active object would need to maintain a separate status word (in its property) for each type of
asynchronous request, leaviggve. stat with a permanent zero value. It would then be liable to
receive arnO_RUNMessage at any time thative.isactive is TRUE regardless of the completion status
of any of its outstanding asynchronous requestsadhen method should only return
RUN_ACTIVE_UNUSEIf none of its outstanding requests have completed.

This technique, although relatively simple to implement, is inefficient if the application contains other
active objects of equal or lower priority. In such a situation the active object will, in general, be sent a
number of 'unnecessam®_RuUNMessages. From an architectural point of view, and in the interests of
efficient execution, it is better to implement the handling of multiple event sources by using a separate
active object for each event source. Each active object will then only be semtrammessage when its
corresponding outstanding request has completed (and will always return thruralseTIvVE_USER

1 The call top_iosignal  is thus the event source.
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Precursors

The reader is assumed to understand:
« the PLIB/EPOC I/O system, waits, signals and semaphores.
« the requirements of an event-driven system.
e thep_enter andp_leave error handling services.

Class diagram

—~

= —
¢/ appman
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Cleanu _
(\___p) / system /
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o o~

APPMANMay optionally reference (use) one or more ofdtErNUR RSCFILE, IPCS andsysTEMclasses.
Class def inition
Defined in sub-category filappman.ci(generated header filgppman. g

CLASS appman root
Application manager - schedules attached active objects

{

ADD am_init Initialise task queue

ADD am_start Start a scheduling loop

ADD am_stop Exit one level of the scheduling loop
ADD am_add_task Insert active object into task queue

ADD am_wait=p_iowait Wait for the next signal
ADD am_load_resource Load a resource file record into memory
ADD am_load_res_buf Load a resource file record into buf supplied

ADD am_rscname Supply a resource file name at initialisation
ADD am_notify Notify user
ADD am_notifyerr Notify user of error
ADD am_clean_up Clean all logged objects then do an abrun
ADD am_onlyone Called when the only one check fails
ADD am_findimg Re-find the image if the pack is moved
ADD am_change_pri Change the priority of an active object
CONSTANTS

{

FLG_APPMAN_CLEAN 0x01 Create a cleanup list component
FLG_APPMAN_SYSTEM 0x02 Create a system configuration component
FLG_APPMAN_RSCFILE 0x04 Create a resource file component
FLG_APPMAN_SRSCFILE 0x08 Create a system resource file component
FLG_APPMAN_IPCS 0x10 Create an ipcs component
FLG_APPMAN_ONLYONE 0x20 Fail if same process already exists
FLG_APPMAN_NODBG 0x40 Don't grope for dbg.dyl if set
RUN_ACTIVE_UNUSED 0 Signal not used

RUN_ACTIVE_USED 1 Signal used

ERR_APPMAN_APPL -512 Base for application specific leaves

}
PROPERTY 5

PR_CLEANUP *clean; cleanup list for leaves
PR_SYSTEM *system;  system configuration object
PR_RSCFILE *rcb; application resource file
PR_RSCFILE *srcb; system resource file

PR_IPCS *ipcs; ipcs object

P_QUE task; gqueue header

UWORD stop; start level counter

WORD nrid; context message rid for notify
WORD err; abrun error

UBYTE *sparel; Spare for future expansion.
UBYTE *spare2; Spare for future expansion.
}
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Property

appman.clean Contains the handle of the creataganurobject if the
FLG_APPMAN_CLEARag was specified tam_init . ThecLEANuPObject
handle is used when an active objegi'sun method leaves with error.
All applications will normally create a.eaNurobject. This field should
be treated as read only by all objects.

appman.system Contains the handle of the creatadgTEMCcONfiguration object if the
FLG_APPMAN_sYSTERRg was specified tam_init . This field should be
treated as read only by all objects.

appman.rcb Contains the handle of the created application resouraesfileiLe object
if the FLG_APPMAN_RSCFILHlag was specified tam_init . This object is
used in them_load_resource  andam_load_res_buf methods, provided
the specified resource id is positive. This field should be treated as read
only by all objects. Note tha&scriLE objects require the use of the
application managerts. EANUFObject.

appman.srcb Contains the handle of the created system resourcesfilaLe object if
theFLG_APPMAN_SRscCFILHElag was specified tam_init . This object is
used inam_load_resource  andam_load_res_buf methods if the specified
resource id is negative. This field should be treated as read only by all
objects. Note thatscriLE objects require the use of the application
manager'€LEANUPObject.

appman.ipcs Contains the handle of the createds object if therLc_aAPPMAN_IPCS
flag was specified tam_init . This field should be treated as read only by
all objects.

appman.task This is the head of the active object task queue. All active objects are
inserted into this queue when they send the application manager an
AM_ADD_TASKnessage. The queue is maintained in priority order. Note
that if an active object wishes to change its priority it should aepdAaN
anAM_CHANGE_PRmMessage; just changing the priority property field is
not sufficient. This field should not be accessed by any subclass.

appman.stop Maintains the current level of active object event scheduling, as set by the
am_start andam_stop methods. This field should not be accessed by any
subclass.

appman.nrid This field is intended to be used by applications to store a resource id to be
used in reporting errors. The idea is that this resource id changes as the
execution of code progresses, the id providing a context of where the
error(s) are occurringsPPMANTakes no use of this variable itself, but it is
used by ACTIVE’sao_abrun method.

appman.err Contains the error returned by therun method of an object. The error
number is placed there by th@_clean_up code before theo_abrun
method is called. This allows the error to be maeessible than if it
were just passed as a parameter, and also reduces stack build up.

appman.sparel Reserved for future expansion.
appman.spare2

APPMAN Methods
AM_INIT Initialise

VOID am_init(UINT flags);

Initialise the task queue and create a series of objects as determilagsl byhich should contain a
combination of the flag values listed below.

If an error is encountered during initialisationeave is called with the appropriate error. If the
initialisation fails, an application must assume that none of the requested objects have been created. In
particular, no resource files will have been opened and hence the application can only exit, without
attempting to use any resource data.
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The following descriptions of the various flag values make reference to a number of other object classes.
For more information on any of these classes, see the appropriate section of this manual.

FLG_APPMAN_CLEAN This flag causes an instance of theanurclass to be created and initialised
with a granularity of 8. This is used to lodge items that must be 'cleaned up'
on error.

FLG_APPMAN_SYSTEM This flag causes an instance of #vsTEMclass to be created and initialised
(see theSystem Servicahapter). This is used to obtain system-wide
information.

FLG_APPMAN_RSCFILE This flag causes an instance of HeeFILE class to be created to provide
access to the application resource file (seddmpurce Fileshapter). The
name of the resource file is generated byathescname method, which
should be subclassed if a different name is required. Note thr$dire.E
class requires the presence of an instance afibavurclass, so this flag
must always be accompaniedrnys_APPMAN_CLEAN

FLG_APPMAN_SRSCFILE This flag causes an instance of HeeFILE class to be created, to provide
access to the system resource file (se®éspurce Fileshapter). Note that
theRscFILE class requires the presence of an instance dfitivnurclass,
so this flag must always be accompaniedisy APPMAN_CLEAN

FLG_APPMAN_IPCS This flag causes an instance of thes class to be created and initialised
with a maximum message size of 8 bytes, in a queue of length 4 (see the
Inter-process Communicatiathapter). If this is insufficient then the
application should not use this flag, but should explicitly create itsren
object.

FLG_APPMAN_ONLYONE This flag should be set if there must be only one process of this type running
at any one time. It is, for example, set for Alarms, Link and the System
process.

If this flag is set and another process exists with the same name as the one
now being runapPMANsends itself aam_ONLYONENessage, passing the
process id of the other process.

FLG_APPMAN_NODBG In the absence of Psion's internal test and debug lilwthgydy] this flag
has no effect. If this flag is clear aagh.dyl is present in the appropriate
directory, a debug object is created to run test procedures and display various
items of debug information for the application.

O AM_WAIT Wait on 1/0O semaphore
VOID am_wait(VOID)
Waits on the I/O semaphore by callipgowait

When an event occurs, it signals the 1/0 semaphore which gaises , and hencam_wait , to return.

AM_START Start scheduler

VOID am_start(VOID)

Start a new level of the application manager active object event scheduler. This method normally does not
return until the application manageceives amm_sToAMessage.

The code of this method is presented below, since it is crucial to the understanding of the application
manager's active object scheduling mechanism.
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LOCAL_C RunTask(FAST PR_ACTIVE *htask)

{
INT ret;

htask->active.isactive=FALSE;
ret=p_send2(htask,0_AO_RUN);
if (ret==RUN_ACTIVE_UNUSED)

htask->active.isactive=TRUE;
return(ret);

}

LOCAL_C RunCleanupAbrun(PR_APPMAN *self,INT err,VOID *htask)
/*

Enterable shell

*/

p_send4(self, 0_AM_CLEAN_UP,err,htask);
return(0);

}

METHOD VOID appman_am_start(PR_APPMAN *self)
/*
Start the basic loop to get a message from the server.
May be called recursively for modal interaction.
*
/
{
INT stop,ret,abret;
FAST P_QUE *pt;
FAST PR_ACTIVE *htask;

stop=(++self->appman.stop);

if (self->appman.clean)
p_send3(self->appman.clean,O0_CL_SET_LEVEL,stop);

do

p_send2(self, 0_AM_WAIT); /* wait for next event */
for (pt=self->appman.task.next;;pt=pt->next)
{ /*find a task to run */
if (pt==&self->appman.task)
p_panic(P_PANIC_P_APPMAN_1); /* stray signal */
htask=(PR_ACTIVE *)(((UBYTE *)pt)-sizeof(PR_ROOT));
if (htask->active.isactive && htask->active.stat!'=E_FILE_PENDING)

{

abret=0;

if ((ret=p_enter2(RunTask,htask))<0) /* p_leave(err) called */
{

abret=p_enter4(RunCleanupAbrun,self,ret,htask);
if (abret)
self->appman.stop--;

}
if (ret'=RUN_ACTIVE_UNUSED)
break;

}

} while (self->appman.stop==stop);
if (self->appman.clean)

p_send2(self->appman.clean,O0_CL_CLEAN_LEVEL);
p_send3(self->appman.clean,0_CL_SET_LEVEL,stop-1);

}
if (abret)
p_leave(abret); /* allow +ve ‘errors' */

}

On entry,appman.stop is incremented. Providegpman.clean IS non-zero, theLEANUPObject is sent a
CL_SET_LEVELMessage to set its level to the new valug@han.stop

The scheduler waits for an event by sending itsefnarwaiTmessage. On return, all objects that are
currently active dctive.isactive set torrug have their completion status wordstife.stat )
checked. If the completion status word is BGtILE_PENDING the object is sent axo_RuNmMessage.
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Assuming that there are no errors, if the object does not consume the event it must return
RUN_ACTIVE_UNUSEDotherwise it returns any other value, normally returmog_ACTIVE_USED

If the list of active objects is exhausted without the event being consumed, the scheduling loop calls
p_panic(P_PANIC_APPMAN_1) , indicating thestray signal deatltondition.

Before sending theo_rRuNmessage, the application manager sets the active okjea'sactive to
FALSE. If the object returnRUN_ACTIVE_UNUSE[ctive.isactive is set back toruESince the object

must still be left in the active state if it does not consume the event. If the active object leaves with an
error, as described below, thRuevalue is not written tactive.isactive . (Note that changing the value
of active.isactive is a code-saving service, avoiding the duplication of code in each active object.)

Any error in theao_run method is expected to resultdneave being called. Theo_RuNmessage is sent

under the protection offaenter Which catches any leave error calls. If an active object cafiSeave

within itsao_run method the application manager wiceive an error (negive) return value and will

then send aam_CLEAN_ummessage, passing the error that was detected and the handle of the active object
that callech_leave .

Theam_CLEAN_ummessage is also sent under the protectiorpofréer and any non-zero return value
(representing @ leave exception in the error handling code) is stored for later use. Note that this will
cause the current level of event scheduling to terminate, with the error being propagated to the previous
level. The technique of calling leave within the error handling code should therefore only be used with
extreme caution.

Note that arao_run method is free to terminate its processing prematurely by callissge with a zero

or positive argument - a preferred form of the cajl isave(RUN_ACTIVE_USED) . Such termination will

not trigger the error reporting and recovery mechanism and may be considered equivalent to a normal
termination that returnsuUN_ACTIVE_USED

Once an object consumes the signal, by returning a value othexdRascTIvE_UNUSEfrom itSao_run
method, no more objects are polled. At this pointathetart method normally loops back to send itself
anotheram_wAiTmessage to wait for the next event.

The exceptions to this are:
« if an active object has sent am_sTormessage in itso_run method
« ifanon-zero return value resulted from the CLEAN_umMessage.

In either casappman.stop Will have been decremented. On completion of the processing of the current
event, theam_sTarR™TMethod returns, exiting one level of scheduling.

Before returning, the application manager'sanurobject (if it exists) is sent@._CLEAN_LEVEL

message, to discard all items still in the cleanup list at the current level. It is thercsesHTALEVEL
message to adjust it to the new (lower) scheduling level. If a non-zero value resulted from the
AM_CLEAN_URMessagey_leave Is called, passing this value, to propagate the exception generated in the
error handling code to the previous level of scheduling.

The application manager active object event scheduler is re-entrant. Thosuhemethod of an active
object can send the application managermrsTARTMessage to enter a further level of scheduling.
Normally, the active object which sends e sTARTMessage will, at that time, haagive.isactive

set torALSE (by the application manager, before it sendsath&runmessage) and will therefore not

receive any furthero_RuNmessages until asm_sToPmessage is sent. Events occurring under other

active objects in the application manager's queue will, however, continue to be processed as normal. An
important example of such use is when a modal dialog box is being run from a menu selection.

There is a great temptation to use this technique to implement any synchronous sequence of actions by
means of an active object whose initialisation method, say, semds @oeumnessage and then sends the
application manager axm_sTARTMessage. This technique should be used with care, particularly when
recovery from an error involves items on the cleanup list.

Because of the different level, the items that are cleaned will be different for an error that occurs before an
AM_STARTMessage (for example, during an initialisation phase) from the items that are cleaned up after
(say, within armao_run method). It may be advisable to transfer any part of the initialisation that can fail

into anao_run method and execute it under the control of a state variable in the object's property, the first
time that thexo_run method is called. This also resolves any problem as to whether the error recovery
code should or should not sendsn stTormessage. The following general code briefly illustrates the
principle of implementing such an active object sequencer:
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GLREF_D PR_APPMAN *w_am:;

VOID sequence_ao_init(PR_SEQUENCE *self)
{
self->active.priority=PRIORITY_ACTIVE_COMPUTE;
p_send3(w_am,0_AM_ADD_TASK,self);
self->active.isactive=TRUE;
p_iosignal();
p_send2(w_am,0_AM_START);
}

sequence_ao_run(PR_SEQUENCE *self)

switch (self->sequence.state_variable)

{

case 0O:
[* initialise */
break;

case 1:
/* action 1 */
break;

case 2:

case 5:
p_send2(w_am,0_AM_STOP);
return(RUN_ACTIVE_USED);
}

self->sequence.state_variable+=1;
self->active.isactive=TRUE;
p_iosignal();
return(RUN_ACTIVE_USED);

}

0 AM_STOP Stop scheduler
VOID am_stop(VOID)

Stop the current level of the active object event scheduling loop, by decremptiagstop . This
causes the most nested start to return after handling of the current event is complete.

0 AM_ADD_TASK Add a task

VOID am_add_task(PR_ACTIVE *hand);

Add an initialised active object to the task queue, in priority order, as determined by the active object's
active.priority field.

The item is added to the list immediately following all existing items with the same (or higher) priority.

AM_LOAD_RESOURCE Load a resource

INT am_load_resource(INT resid, UBYTE **ppdata);
Allocate a buffer and load into it the resource witletth  from the appropriate resource file.

A negativeresid indicates that the resource is to be found in the system resource file, with an id equal to
the absolute value efsid . Otherwise it is assumed that the resource is to be found in the application
resource file.

If you wish to access the system resource filergogthave passed ttreG_APPMAN_SRSCFILHlag to the
am_init method. It is recommended, but not strictly essential (becauae tied_resource  method will
search for and open the application resource file if it is not already open) that you pass the
FLG_APPMAN_RscFILHlag to theam_init method if you wish to access the application resource file.

If the appropriat&scFILE object exists, the resource is loaded by sendirgsaReADMessage to the
appropriaterscrILE object, under the protection @fenter . If the loading of the resource fails due to out
of memory them_leave(E_GEN_NOMEMORY)is called.
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Any other error when attempting to read an application resource, including the absence of the application
resourcerscrILE object, is assumed to be due to the removal of the application resource file. (It is
assumed that only the application resource file can be removed since the system resource file is in the
ROM.) If the application manager's applicatReCrFILE component exists, it is destroyed. An attempt is

then made to locate the resource file by sendinginDiMGandam_RscNAMEEssages. If this is

successful thescriLE object is recreated and the file reopened - either of which could fail, calling
p_leave(E_GEN_NOMEMORY)- otherwise the method caliSleave(E_FILE_NXIST) . Following this, the

resource is loaded by sending the appropRateFIiLE object arrRs_READMeSsage, which may fail -

typically by callingp_leave(E_GEN_NOMEMORY)

The method returns the size of the loaded resource, as returneckbyrEepDmessage.

AM_LOAD_RES BUF Load a resource to a buffer

INT am_load_res_buf(INT resid,UBYTE *pbuf);
Load into the buffer pointed to lpyuf the resource with iebsid from the appropriate resource file.

A negativeresid indicates that the resource is to be found in the system resource file, with an id equal to
the absolute value efsid . Otherwise it is assumed that the resource is to be found in the application
resource file.

If you wish to access the system resource filergosthave passed ttreG_APPMAN_SRSCFILHlag to the
am_init method. It is recommended, but not strictly essential (becauae tiaed_resource  method will
search for and open the application resource file if it is not already open) that you pass the
FLG_APPMAN_RscFILHlag to theam_init method if you wish to access the application resource file.

If the appropriat&scFILE object exists, the resource is loaded by sendirgsaReEADMessage to the
appropriaterscriLE object, under the protection @fenter . If the loading of the resource fails due to out
of memory themn_leave(E_GEN_NOMEMORY)is called.

Any other error when attempting to read an application resource, including the absence of the application
resourcerscrILE object, is assumed to be due to the removal of the application resource file. (It is
assumed that only the application resource file can be removed since the system resource file is in the
ROM.) If the application manager's applicatReCrFILE component exists, it is destroyed. An attempt is

then made to locate the resource file by sendinginDiMGandam_RscNAMEEessages. If this is

successful thescrILE object is recreated and the file reopened - either of which could fail, calling
p_leave(E_GEN_NOMEMORY)- otherwise the method caliSleave(E_FILE_NXIST) . Following this, the

resource is loaded by sending the appropRateFIiLE object arrRs_READMeSsage, which may fail -

typically by callingp_leave(E_GEN_NOMEMORY)

The method returns the size of the loaded resource, as returneckByrEeD_BURMESSage.

AM_RSCNAME Generate resource file name

VOID am_rscname(UBYTE *pname);

Write to the buffer atoname (which must be at least FNAMESIZEDYtes long) the default full file
specification (see thiiles chapter of th&LIB Referencenanual) of the application resource file.

The name is generated from the application's start-up full file specification, pointed tanygicestatic
DatCommandPtr .

The resource file is assumed to be built into the image file, so that the full file specification is identical to
that of the image file.

O AM_NOTIFY Display notifier

VOID am_notify(UINT mess1, UINT mess2, UWORD *pbut);
Call thep_notify ~ service with text loaded from resource files.

Up to two text messages are specified by the resouraedds andmess2. If pbut isNULL, the single
default button 'CONTINUE' (or the non-English equivalent) will be displayed. Othepwiseis
assumed to point to an array of three resource ids for the three notifier buttons.

All resource ids follow the resource id rules as specified in the descriptionzof tiagd_resource
method. If any id isiuLL then no text is loaded for that id.
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Once the resource strings are loadedbthetify —service is invoked. The allocated space for the resource
strings is freed after use.

This method will not fail due to lack of memory. If there is not enough memory available to load any of
the specified resources, the corresponding part of the notification text is not displayed.

0 AM_NOTIFYERR Notify an error

VOID am_notifyerr(INT err, UINT mess1,UWORD *pbut);
Call thep_notifyerr  service, with text loaded from resource files.

A first line text message is specified by the resoureeédi. A second line contains a description of the
error, as generated byerrserr) . If pbut iSNULL, the single default button 'CONTINUE' (or the non-
English equivalent) will be displayed. Otherwiseyt is assumed to point to an array of three resource
ids for the three notifier buttons.

All resource ids follow the resource id rules as specified in the descriptionzof tiagd_resource
method. If any id isiuLL then no text is loaded for that id.

Once the resource strings are loadecthetifyerr  service is invoked, which converts the error number
err into the second line text message. The allocated space for the resource strings is freed after use.

This method will not fail due to lack of memory. If there is not enough memory available to load any of
the specified resources, the corresponding part of the notification text is not displayed.

AM_CLEAN_UP Clean up resources and report an error

VOID am_clean_up(INT err, UBYTE *htask);
Provide standard error recovery and reporting for the active object event scheduler.

This method is called from then_start event scheduler if an active objeabsrun method calls
p_leave(error) . The handle of the active object ishtask anderr is the error number passed to
p_leave .

The value okrr is copied tappman.err and if there is @ EANUPObject it is sent &L_CLEAN_LEVEL
message to tidy up all resources added to the cleanup list at this level of event scheduling.

If htask IS NOtNULL, anAO_ABRUNMeSsage is sent to that object. Rbebrun  method may cal_leave |,
in which case the error will be caught in e start method. It will cause the current level event
scheduling to terminate, tipeleave error being propagated to the next level of scheduling.

This method is supplied in order to facilitate the customising of all, or a particular set of, errors.

Note that the active object which generated the error i».itsn method is sent aRo_ABRUNNESsage

after the sending of theL_cLEAN_LEVELMessage. This means that (unlessifeleanup method is
subclassed) the active object must not itself be in the cleanup list at the current level, otherwise it will be
destroyed before theo_aBRUNMessage is sent. It is likely, in any practical case, that an active object that
has been placed in the cleanup list will have been removed befeceiites its firsho_RuNMessage.

In general, the active object will only be placed in the cleanup list temporarily while other objects are
being built and resources acquired; in this state of construction, it is unlikely that an application would
"activate" the active object and risk receivingaan ABRUNNessage.

AM_FINDIMG Find application image file

INT am_findimg(VOID);
Relocate the SSD from which the apgtion was run.

It uses themagic static batcommandptr , assuming that it points to the current full file specification of the
application'simg (or .app file. It looks in all availabl&SSD drives (A and B and, if they exist, C and D).
If it finds a file with the same name in the directory specifieddegommandptr it patches the data at
DatCommandpPtr to reflect the new path and returns zero. If no such file can be foend_nxisT (the
return value from a_finfo  call) is returned.

Typically this is called when the application wishesdceas some information from t8&D from which
it was run, but finds that the SSD is no longer in that drive. It is used in this way by the
am_load_resource  andam_load_res_buf methods.
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AM_ONLYONE Ensure only one copy running
VOID am_onlyone(UINT pid);

Ensure that a second copy of an application is not launched. This method simply calls
p_leave(E_FILE_EXIST)

It is called during tham_init method if therLc_aPPMAN_ONLYONEg was specified and another process
of the same name is already running.

The Alarm application is an example of a process which should never have more than one copy running.

0O AM_CHANGE_PRI Change active object priority
VOID am_change_pri(PR_ACTIVE *pObject, INT priority);
Change the priority of the active object with handisiect to the value irpriority

The result will be unpredictable if the object is not currently in the application manager's active object
queue.

The active object is removed from the application manager's active object queue, the new priority is copied
into active.priority and the object is then re-inserted with the new priority.
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CHAPTER 11

THE ACTIVE CLASS AND ACTIVE OBJECTS

ACTIVE

q
priority
isactive
pcb
stat

destroy
ao_init
ao_cancel
ao_abrun
ao_gueue
ao_run

TheAcTIVE class provides common behaviour for active objects. An active object may be thought of as an
event source and is, by definition, any object whichAtasve as an ancestor in its inheritance tree.

Active objects are fundamental to the operation of event-driven SIBO applications (the overwhelming
majority of all SIBO applications). In such an application, virtually all processing is performed within the
ao_run method of some active object or other.

Although it is not formally an abstract class, togIve class must be subclassed to create a useful active
object. OLIB and HWIM supply a number of subclassescafve for use by applications. In addition, an
application may define one or more application-specific active object classes.

A typical active object corresponds to an asynchronous channel on one of PLIB's I/O devices. An
assumption, embodied KCTIVE's property, is that only one asynchronous event per active object can be
outstanding at any one time.

See théApplication Managechapter for further information about active objects and event scheduling.

Note that active objects making asynchronous requests on the file server should subtiassn
preference tacTIVE. See thd-ile Active Objectshapter for further details.

Precursors
The reader is assumed to understand:

» theappPmAKClass, in particular the event scheduling mechanisms.
» the PLIB/EPOC asynchronous I/O system, waits, signals and semaphores.
* requirements of an event-driven system.

» thep_enter andp_leave error handling services.
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Class def inition

TheacTIVE class subclasseooTand is defined in the sub-category Blgoman.cwith generated header

file appman.

CLASS active root

Active object superclass for representing event sources

{

REPLACE destroy  Close 10 channel and free itself

ADD ao_init Open 10 channel
ADD ao_cancel Cancel outstanding read request
ADD ao_abrun Abnormal, p_leave induced, termination of ao_run
ADD ao_queue Queue request (normally subclassed)
ADD ao_run Provide an opportunity to run
CONSTANTS
{
! Priorities

PRIORITY_ACTIVE_POSTER 100

PRIORITY_ACTIVE_IPCS
PRIORITY_ACTIVE_VOICE
PRIORITY_ACTIVE_WSERV

80
70
60

PRIORITY_ACTIVE_COMMAND 40

PRIORITY_ACTIVE_SERIAL
PRIORITY_ACTIVE_ALARM
PRIORITY_ACTIVE_FILES

20
0
-20

PRIORITY_ACTIVE_REPEATER -40

PRIORITY_ACTIVE_PRINT

PRIORITY_ACTIVE_COMPU
}
PROPERTY
{
P_QUE q; gueue head

-60
TE -100

er

BYTE priority;  priority compared to other active objects
UBYTE isactive; TRUE if there is a request pending

UBYTE *pcb; 1/0 channel
WORD stat; I/O completion status
}
}
Property
active.q Used by the application manager to include an active object in its

active.priority

active.isactive

active.pcb

active.stat

prioritised queue. It should not becassed other than by the application
manager and an active objeegstroy method.

Used to determine the object's position in the application manager's
prioritised queue. The value, which will normally be one of the priorities
listed in theacTIVE class definition, should be set up prior to sending the
application manager am_ADD_TASKNessage.

Should be set toruEwhen the active object is (or will be, on completion
of an outstanding asynchronous request - seaxaigostat ) prepared
to receive arhno_RUNMessage. A common error is to fail to set
active.isactive to TRUEwWhen an asynchronous request is made. This
will eventually causstray signal deathdescribed in thépplication
Managerchapter of this manual. The application manager sets
active.isactive to FALSE when it sends theo_RuNmessage, avoiding
the need for theo_run method of each individual active object to clear
this field.

Normally holds the handle of the device upon which the active object
makes its I/O requests. Many of the methods supplied bycthee class
assume that this is a true 1/0 channel handle.

Normally used as the completion status word for an asynchronous request.
Only if its value is not_rFILE_PENDING Will the application manager's

event scheduling loop send an_rRuNmessage to this active object
(active.isactive must also berug.
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ACTIVE methods

J DESTROY Destroy the instance
VOID destroy(VOID)
Takes the following actions:

e sends itself amo_caNCEIMessage to cancel any pending asynchronous request

« removes itself, if necessary, from the application manager's task queue

« closes any I/O channel, whose handle is assumed toab@étpch  (this is harmless if
active.pcb IS NULL)

e supersends itselfBEsTROYMeSSsage.

If a subclass usestive.pcb  to contain anything other than an 1/0 channel handle, it should ensure that
active.pcb IS set tavuLL before this method is executed.

AO_INIT Initialise the instance
VOID ao_init(TEXT *devname, INT mode);
Initialise the active object.

Usesp_open to open a channel to the device specifieddoyame andmode, writing the channel handle to
active.pcb . Callsp_leave if there is an error opening the channel.

The object is not added to the application manager's task queue and no other fields in the property are
changed.

J AO_QUEUE Make a request to run

VOID ao_queue(VOID);

Setactive.isactive to TRUEand signal the I/O semaphore by callpn@signal ~ without altering the
value ofactive.stat (whose default value is zero). As a result, the object will eventually be sent an
AO_RUNMessage by the application manager.

This method is provided for use by idle object subclassesdlge®bjects and the AIDLE Clgsther
active objects would normally subclass this method. All subclassstensure that the_queue method
SetSactive.isactive t0o TRUE

J AO_CANCEL Cancel a request to run
VOID ao_cancel(VOID)

Cancel any outstanding asynchronous request.

Does nothing ifctive.isactive iS NOtTRUE

If active.isactive is TRUEthen it is re-set teALSE. If active.pcb IS NOtNULL, it is assumed to be the
handle of an 1/0 channel andarcaNCELrequest is made to that channel. Regardless of the value of
active.pcb , this is followed by & waitstat , waiting Onactive.stat

Theao_caNcEImessage may be received before or after the corresponding request has completed:

« ifitis before the completion, the outstanding request is cancelled apdivthetat ~ waits for,
and absorbs the event which signals the completion of the cancel

- ifitis after the completion (but before its processing)rtheeANCELrequest does not generate its
own completion event. In this case theaitstat ~consumes the event already generated by the
completion of the asynchronous request, effectively discarding it.

Note that the completion result placechéfve.stat is likely to be different in the above two cases, but
is normally ignored since the status following a cancel is generally not significant.
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Since thelestroy method sends axb_CANCEIMessage, thecTIVE class contains implicit assumptions
that:

e theao cancel method will never calp_leave

e itis safe to send amo_cANCEIMessagat any time even if there has not been a previous
AO_QUEUHNEessage.

These assumptions about the cancel service are certainly true at the PLIB level, mvhereiaeLdoes
not rely on there being an outstanding request (for exampikeEapor p_FWRITE). They are also true for
all system-supplied subclasses\offive. Subclassers of theeTIVE class should ensure that this
assumption remains true.

Active objects that perform operations on files should subekasave (described in th€ile Active
Objectschapter) which provides the correct support for a file system cancel service.

Theao_cancel method provided bycTive may safely be used by non-1/O subclasses provided they leave
active.stat atNULL

AO_ ABRUN Handle an error

VOID ao_abrun(VOID);

Report an error condition arising from a calpt@ave in the object'ao_run method.

Sends the application managers NOTIFYERRMESSage:
p_send5(w_am,0_AM_NOTIFYERR,w_am->appman.err,w_am->appman.nrid,NULL);

and then setsppman.nrid 0 NULL

The application manager has previouslyagginan.err to contain the error number passed as the
parameter t@_leave , andappman.nrid is assumed to be eitheuoLL, or an application-specific resource
id.

The application manager and its property axessed via theagic statiov_am which is assumed to

have been initialised (as it is, for example, indleinit method of theiwiMmarsubclass okPPMAN see
theHWIM Referenceénanual).

Theao_aBruNnethod may be subclassed to provide more specific error handling. Note that a
CL_CLEAN_LEVELmMessage will have been sent to any application maagerurobject before the
AO_ABRUNMESsage is received.

AO RUN Process an event
INT ao_run(VOID)

A default method which simply returr&N_ACTIVE_USEPtO signal to the application manager that it has
consumed an event. Most active objects will subclass this method.

An active object will only eceive amo_RUNMessage iictive.isactive iS TRUE@ndactive.stat is not
E_FILE_PENDING. The application manager sat@ve.isactive to FALSE before sending theo_RuN
message.
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IDLE OBJECTS AND THE AIDLE CLASS

Idle objects

Well-behaved applications should break down long, computationally intensive operations into a sequence
of smaller sections processeddite time so that the application can avgjding deafto window server

messages for long periods of time. In other words, these operations should only be allowed to run when no
other higher priority work is ready to run (e.g. responding to window server messages).

This is normally achieved by using an active object of low priority (usealyRITY_ACTIVE_COMPUTEE
which will only be run when no other active objects have any work to perform. An active object used for
such a purpose is known asidle object

An idle object will typically leavective.stat at a zero value and use the defadltueue method
provided by thexCTIVE class. Itso_run method is usually subclassed to perform a unit of processing and
then (provided processing is not yet complete) send itselbapuEumnessage.

A partially complete operation may be invalidated by a subsequent event. In such a case the operation
should be cancelled and restarted. Such use of an idle object is appropriate, for example:

in a text processor word wrapping a line at a time without falling behind in echoing user
input in the current line.

in a spreadsheet calculating a cell at a time in auto-calculate mode, allowing the user to
continue to input during the calculation.

An empty idle object - one whose run method does nothing but send itselfaan QuEuEnessage - will
execute itao_run method several hundred times per second.

AIDLE

ACTIVE AIDLE

q
priority
isactive
pch
stat

destroy ao_init
ao—init— ao_run
ao_cancel
ao_abrun

ao_queue

ae—dh—

TheADLE class provides the basic functionality of an idle object.
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The suppliedio_run method simply requests the application manager to exit from one level of application
manager event scheduling by sending the application manager anormessage. In this form it may be
used to pause some operation to allow the processing of other events. This usage, which is illustrated in
the first example below, can be considered as a means of adding some aspects of idle time processing to
code which, for one reason or another, is not suitable for implementation as an active object.

A true idle object must subclass #erun method to perform the required processing, as described
above, and adlustrated in the second example.

Precursors
The reader is assumed to understand:

e theAcTIVE class
« the application manager's event scheduling mechanism

Class diagram

==
¢/ active /

Class def inition
Defined in sub-category fileppman.cigenerated header fisgppman.{

CLASS aidle active
Idle active object.

{
REPLACE ao_init Add itself to active list at low priority

REPLACE ao_run Send w_am an O_AM_STOP
}

Property
None.

AIDLE methods

JAO_INIT Initialise

VOID ao_init(vOID)

Setactive.priority to PRIORITY_ACTIVE_coMPUTEANd send the application managemr&nADD_TASK

message.

JAO_RUN Run

INT ao_run(VOID);

Send the application manageram stormessage and retURUN_ACTIVE_USED
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|
Examples

Pause an operation

Some operations are not suitable for implementation in an active object format. The quicksort algorithm,
for example, is recursive and therefore dependent on stacked state information. Since it could take an
extended time to sort the data, some action should be taken to ensure that the calling application remains
responsive to redraws and user input. A considerable rewrite would, however, be necessary to enable
quicksort to execute as a sequence of separate callador@n method.

A more convenient solution in such a case is to insert, at some point which is repeatedly executed, code
which pauses execution and allows other events (such as redraws) to be processed. The principle is
illustrated in the following code:

VOID Makeldle(VOID)

{
INT i;
VOID *aidle;

aidle=f_newsend(CAT_DEMO_OLIB,C_AIDLE,O_AO_INIT);
for (i=0;i<1000;i++)
{

p_send2(aidle,O_AO_QUEUE);
p_send2(w_am,0_AM_START); /* does not return until AIDLE has run */

}
p_send2(aidle,O_DESTROY);

}

Theao_qQueurnessage is handled at therive level, simply settingctive.isactive to TRUEand
signalling the I/O semaphore. The send ofakiesTaARTMeEssage will not return until the1_stop
message is sent BypLE'sao_run method (which will not run until there are no outstanding events for
any active object of priority higher than thatagfLE).

Depending on the nature of the process, it may be more appropriate to pause, say, every tenth, or
hundredth, time round the loop. In other words, it is the responsibility of the process to decide when or
how often to pause.

Idle time computation

This example illustrates one of the most common forms of idle active object. It is the form that would be
used, say, to reformat a portion of text, following the insertion or deletion of characters. It includes the
ability to cancel and restart the operation eceipt of a further event (for example, another keypress)
which invalidates a partially complete operation.

Note that thew_run method is subclassed so that no use is made of the functionality ®% ao_run
method.

CLASS exidle aidle
example idle object
{
REPLACE ao_cancel to reset the processing state
REPLACE ao_run perform a unit of processing
PROPERTY
{
WORD counter;  records the current processing state
}
}

METHOD VOID exidle_ao_cancel(PR_EXIDLE *self)
{

self->exidle.counter=0;
p_supersend2(self,0_AO_CANCEL);

}
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METHOD INT exidle_ao_run(PR_EXIDLE *self)
{
p_printf("Processing stage %d",self->exidle.counter++);
if (self->exidle.counter<3)
p_send2(self, 0_AO_QUEUE);
return(RUN_ACTIVE USED);
}

The active object is run as illustrated below, following the action (say, the insertion of a character) which
necessitates the processing.

GLREF_D PR_EXIDLE *exidle;

p_send2(exidle,O_AO_CANCEL); /* cancel any partially complete processing */
p_send2(exidle,O_AO_QUEUE); /* restart the processing */

The above code fragment assumes that the active object exists fortitme Idethe application; its
creation and destruction would be handled elsewhere.

If the active object is to have a transient existence, it would normally be created (with the appropriate
error handling) immediately prior to its use. In this case it would be appropriate for the object to send
itself aDESTROYMeESSage in itso_run method on completion of the processing.
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CHAPTER 13

TIMER ACTIVE OBJECT CLASSES

This chapter describes theiER class and twaoIMER subclasse®NIMATORaNABUZSND

TheTIMER class, although not formally an abstract class, must be subclassed to provide aaspesific

method to process the timer expiry.
Class diagram

ST =
¢ active /

¢ animator/ , buzsnd /
~ ) )

N L~
Precursors
The reader is assumed to understand:

* theAcTIVE class.
» the PLIB/EPOC timer driver services.

» for BuzsNnp the EPOC sound driver services
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TIMER

ACTIVE TIMER

q
priority
isactive
pch
stat

destroy ao_init
ao—init— ao_queue
ao_cancel tm_qabsolute
ao_abrun

ao—gueue-
ao_run

TheTIMER class supplies methods to queue both relative and absolute timers. BegethiEBmers and
Dateschapter of th&LIB Referencenanual for a description of absolute and relative timers and their
differences.

Class def inition
Defined in sub-category filtmer.cl (generated header fitener.g.

CLASS timer active
The timer active object

{

REPLACE ao_init  Opens a channel to an asynchronous timer
REPLACE ao_queue Queues a relative timer
ADD tm_gabsolute Queues an absolute timer

}
Property

None.

TIMER methods

AO_INIT Initialise

VOID ao_init(VOID);

Open a channel to a timer using the device name by supersending theo_INIT message. This uses
the PLIBp_open function.

The open timer channel handle will be storedcive.pcb  if the timer was stcessfully opened.

Callsp_leave on error.

J AO_QUEUE Queue (relative)
VOID ao_queue(UINT Isw, UINT msw);
VOID ao_queue(ULONG time); (conceptual)

Queue a request on the timer for a relative timeout (ustvg.stat as the completion status word)
wheretime is the required time interval to the timer completion in tenths of a seconduLdk&ime is
actually passed in the message asuwa parameterssw (least significant word) anésw (most
significant word).

Setsactive.isactive to TRUE

Only one timer request (either relative or absolute) may be outstanding at any one tiragigiree
is used for either timer request.

The timer will receive armo_RuNmessage on expiry of the timeout.
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JTM_QABSOLUTE Queue (absolute)

VOID tm_qgabsolute(UINT Isw, UINT msw);
VOID tm_gabsolute(ULONG time); (conceptual)

Queue a request on the timer for an absolute timeout (aSivgstat as the completion status word)
wheretime is the absolute system time at which the timer is to completeuThezime is actually
passed in the message as twaor parameterssw (least significant word) andsw(most significant
word).

Setsactive.isactive to TRUE

Only one timer request (either relative or absolute) may be outstanding at any one tiragigiree
is used for either timer request.

The timer will receive amo_RuNmessage on expiry of the absolute timeout.

ANIMATOR

ACTIVE TIMER ANIMATOR
q own
priority message
isactive interval
pch

stat

destroy tm_qabsolute ao_init
ao—init— ao—init— ao_run
ao_cancel |ao_queue

ao_abrun

ae—gueve-

ae_fun—

TheanimaTORclass supplies the functionality to send a message to an object at regular intervals, the
message, object and time interval being specified at initialisation.

Since the intention is thaiimaTORwill be used to drive an animation sequence, it runs at a priority
which is much higher than that normally used by timers but which, at the same time, is less than
PRIORITY_ACTIVE_WSERVSO that window server events - particularly redraw events resulting from the
animation - are not blocked. The actual priority is SERIORITY_ACTIVE_WSERV- 1.

Class def inition
Defined in sub-category filemer.cl (generated header fitener.g.

CLASS animator timer

Sends regular messages eg to drive animation
{
REPLACE ao_init
REPLACE ao_run

TYPES

{

typedef struct Must be in property order
{
PR_ROOT *own; send messages to this object
INT message; message number to send
INT interval; delay between subsequent messages in tenths of a second
INT first; delay before first message back in tenths of a second

} IN_ANIMATOR;
}

PROPERTY
{
PR_ROOT *own; send messages to this object
INT message; the number of the message to send
INT interval; interval between messages
}

}
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Property
animator.own the handle of an object to which messages will be sent (this will normally
be the object which owns the instancefuaToR
animator.message the number of the message to be seatitator.own
animator.interval the time interval, in tenths of a second, between the sending of two

successive messages

ANIMATOR methods

AO_INIT Initialise
VOID ao_init(IN_ANIMATOR *pin);

Initialise the animator object by:

« supersending an AO_INIT message, which opens a timer channel

e setting active.priority to PRIORITY_ACTIVE_WSERV-1 and sending the application manager an
AM_ADD_TASK message to add theiarator object to the application manager's active object task
queue.

e setting up animator.own, animator.message and animator.interval from the data pointed to by pin.

» sending itself an AO_QUEUE message with the interval timeout value specified by pin->first. In
effect, this defines the time interval before the animator ol#eeives the firsko_ruNmessage.

AO_RUN Run

INT ao_run(VOID)

Handle the completion of the timer request by:

« sending the message animator.message to the object animator.own

« sending itself an AO_QUEUE message with the timeout value specified by animator.interval

i returningrRUN_ACTIVE_USED

BUZSND
ACTIVE TIMER BUZSND
q snd
priority sndrep
isactive sndnum
pcb snddelay
stat sndvolume
h_done
m_done
destroy tm_qabsolute ao_init
ao—init— ao—init— ao_cancel
ao—cancel— | ac—gueue- ao_queue
ao_abrun ao_run
ao_guede-
a0

TheBsuzsniclass provides the means for an application to generate alarm sound sequences.

Each alarm sequence consists of one of two possible sounds repeated eight times with a two second
interval between each sound. The volume of the sound is increased with each repetition.
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The sound itself can be either a 'rings' sequence or a ‘chimes' sequence and is selectedovinen an
message is received.

The sounds are generated by means of the sound driver as describeSanntichapter of thé/O

Devices Referenamanual. Since only one user may have access to the sound system at any one time,
BUzsNDserialises multiplearess requests from different applications. To avoid monopolising the sound
driver, the channel is opened and closed for each sound in the sequence.

This active object is interesting, in that it may have an outstanding request on either the sound or the
timer channel, but not both at the same time; the two channels alternatelyvegctive and

active.stat . The descriptions of th&_cancel and theao_run methods include sample code to clarify
the explanation of the techniques involved.

Class def inition
Defined in sub-category filemer.cl (generated header fitener.g.

CLASS buzsnd timer
Buzzer sound generator

{

REPLACE ao_init Init timer and add to appman task list
REPLACE ao_cancel Cancel the timer or sound
REPLACE ao_queue Start a sound
REPLACE ao_run Handle next step of sound sequence
PROPERTY
{
UBYTE *snd; Open sound channel handle
UWORD sndrep; Number of repeats to do
UWORD sndnum; Which sound number to use
UWORD snddelay; Delay between repeats
UWORD sndvolume; For SND: growing volume
PR_ROOT *h_done; Handle to receive completion message
UWORD m_done; Method number for above
}
}
Property
buzsnd.snd the channel handle of the sound driver, while the sound driver is being
used.
buzsnd.sndrep the remaining number of repetitions in the current sound sequence
buzsnd.sndnum which sound to use (0 for a 'rings' sequence or 1 for a ‘chimes' sequence)
buzsnd.snddelay the time, in tenths of a second, of the delay betweeressive sounds
buzsnd.sndvolume the volume of the current sound in the sequence
buzsnd.h_done NULL , or the handle of the object to which a message is sent on completion

of the sound sequence

buzsnd.m_done the message number to be sent on completion of the sound sequence

BUZSND methods

AO_INIT Initialise
VOID ao_init(UINT sndnum);

Open a timer device channel by supersendingcamiT message to themER superclass, stogadnum
(either a O for a 'rings' sequence or a 1 for a ‘chimes' sequengesntisndnum , Setappman.priority
to PRIORITY_ACTIVE_REPEATERaNd send the application managemsnADD_TASKNessage.

Callsp_leave 0N error, typically with the errat_GEN_NOMEMORY
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J AO CANCEL Cancel

VOID ao_cancel(VOID)
Cancel either the timer or the sound driver, whichever is currently running.

If the sound channel is opeufsnd.snd is hon-zero), any outstanding request is cancelled using the
PLIB I/O p_rFcaNcELservice. The sound channel is closed @anzéhd.snd  is set tavuLL so that further
closes are harmless.

In all cases theo_cancel method then supersendsam cANCEIMessage to cancel any outstanding timer
request. As with alho_cancel methods, this is harmless if there is no outstanding request.

Finally, buzsnd.sndrep  andbuzsnd.snddelay ~ are set to their starting values of 8 and 20 (i.e.
20 by 1/10th second) respectively, afgsnd.sndvolume IS set to one of two starting values depending on
whether the user has set the machine to generate loud or quiet sounds.

METHOD VOID buzsnd_ao_cancel(PR_BUZSND *self)
if (self->buzsnd.snd) /* destroy may call cancel if init fails */

p_iow2(self->buzsnd.snd,P_FCANCEL); /* all harmless if not running */
p_waitstat(&self->active.stat); /* see note ++ */
self->active.isactive=FALSE; /* see note ++ */
p_close(self->buzsnd.snd);

self->buzsnd.snd=NULL;

}

p_supersend2(self,0_AO_CANCEL); /* timer cancel is harmless if not running */

self->buzsnd.sndrep=8;

self->buzsnd.snddelay=20; /* in tenths of a second */

self->buzsnd.sndvolume=(p_getsnd()&E_SOUND_LOUD)?
(E_SOUND_MIN_VOLUME-1)*2+1:(E_SOUND_MIN_VOLUME)*2+1,

}

While the calculation fobuzsnd.sndvolume  in the last line of the code is obscure, it does represent the
most efficient way (in conjunction with the_run method) of calculating a gradually increasing volume.

Note

For the byte-conscious programmer, these two lines (marked ++) are not stdetfgary. These actions
will be performed within th@_supersend of anao_cancewhich follows a few lines further down. This
relies on the fact that the timer and sound channels share the same status word and never have
simultaneous outstanding requests.

J AO_QUEUE Queue

VOID ao_queue(PR_ROOT *handle, UINT method);
Start the generation of a sound sequence.

Any currently outstanding sound being generated is cancelled by sending itselicanceimessage,
which also resets the sound control parametegad.sndvolume , buzsnd.sndrep  andbuzsnd.snddelay
to their starting values. Thandie andmethod values are stored buzsnd.h_done andbuzsnd.m_done
respectively.

The sound generation sequence is started off by settifgisactive to TRUEand callingo_iosignal

Theao_run method will be called by the active object scheduling code in the application manager when
no other events of higher priority are outstanding.

AO_RUN Run

INT ao_run (VOID)
Make alternate requests for a sound or a timeout until the sound sequence is complete.
If the last to run was the sound driver:

e the sound driver is closed aBgsnd.snd IS set tavuLL

« if the sound sequence is not complete, the timer is queued by supersendingeeuenessage
with a timeout as defined byizsnd.snddelay (2 seconds).
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« if the sound sequence is complete ai@nd.h_done IS NON-zero, @uzsnd.m_done Message is
sent tobuzsnd.h_done

If the last to run was the timer:
e an attempt is made to open the sound driver
« if the sound driver is currently busy, a five second timeout is queued

» if the sound driver has been disabled then the sound sequence is deemed to have completed and
the completion message is sent, as described above

» if the sound driver cannot be opened for any other reason (e.g. insufficient memory being
available) therm_leave is called.

« if the sound driver is opened successfully, the volume is adjusted so that it gradually becomes
louder and an asynchronous request is made to generate an alarm sound (this branch requires
active.isactive to be explicitly set tarug

In all cases the method retumsN_ACTIVE_USED

METHOD buzsnd_ao_run(PR_BUZSND *self)
{
INT ret;
UWORD delay;
UBYTE bb[10];
E_SOUND c;

if (Iself->buzsnd.snd)
{ /* last to run was the timer */
bb[0]='S";bb[1]="N";bb[2]="D';bb[3]=":";bb[4]=0;
ret=p_open(&self->buzsnd.snd,&bb[0]);
if ((ret==E_FILE_LOCKED) || (ret==E_GEN_INUSE))
{ /* busy - try again later */
delay=50; /* 5 seconds */
p_supersend4(self,0_AO_QUEUE,delay,0); /* last 2 parameters are a LONG */
}
else
{
if (ret==E_GEN_FAIL) /* sound driver disabled */
goto sendOwnerDone; /* immediate completion (silent alarm) */
f_leave(ret);
p_iow3(self->buzsnd.snd,P_FSENSE,&c);
c.volume=(self->buzsnd.sndvolume--)>>1;
p_iow3(self->buzsnd.snd,P_FSET,&c);
p_ioc4(self->buzsnd.snd,E_FALARM,&self->active.stat,&self->buzsnd.sndnum);
self->active.isactive=TRUE;
}
}

else
{ I* last to run was the sound */
p_close(self->buzsnd.snd);
self->buzsnd.snd=0;
if (--self->buzsnd.sndrep)
{
p_supersend4(self,0_AO_QUEUE,self->buzsnd.snddelay,0);
/* last 2 pars are a LONG */
}
else
{
if (self->buzsnd.h_done)+
p_send2(self->buzsnd.h_done,self->buzsnd.m_done);
}
}
return(RUN_ACTIVE_USED);
}
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CHAPTER 14

FILE ACTIVE OBJECTS

This chapter describes thecTIVE class (subclassed by all active objects which perform asynchronous
operations on files) and iESCAN FNODE FCASYandrFcsYNcsubclasses.

Precursors
The reader is assumed to understand:

* theAcTIVE class

» the file server and file system services as described iRildeechapter of th&LIB Reference
manual

Class diagram
;ST =
¢ active /
o )

KT
;T =

% factive /
- )

—

;= s ;= —

- —

( fscan / % fnode / % fcasy / % fcsync /

. ) ) ) )
N N N N
FACTIVE
ACTIVE FACTIVE
q owner
priority
isactive
pcb
stat
destroy fa_close
ao—init— ao_init
ao—cancel— ao_cancel
ao—abrun— ao_abrun
ao_queue
ao_run
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TherAcTIVE class provides the basic functionality of all active objects that perform operations on files.

Although not formally an abstract clasacTive must be subclassed to be useful. The subclass will, in
general, need to supply at leastaamueue and anao_run method.

Although the file server does not support a cancel service (s€ddhehapter of thé’LIB Reference
manual)FACTIVE supplies armo_cancel method which simulates the cancelling of an outstanding
asynchronous request. This allows the coding of file-related active objects to follow the style of coding for
other active objects which, for example, routinely sengdamcancEIMessage prior to destruction of the
instance.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS factive active
File active object superclass

{

REPLACE ao_init Set priority and am_add_task
REPLACE ao_cancel Simulate cancel and close file
REPLACE ao_abrun Cancel and supersend
ADD fa_close Close and set pcb to NULL
PROPERTY
{
UBYTE *owner; Owning object
}
}
Property
factive.owner the handle of the owning object, for use by subclasses, for example, to

report the completion of file activity - not usedrncTIVE

FACTIVE methods

O AO_INIT Initialise
VOID ao_init(UBYTE *owner);
Initialise the file active object by:

» setting factive.owner to owner, the handle of the owning object

» setting active.priority to PRIORITY_ACTIVE_FILES

» sending the application manager an MDD _TASK message to add the file active object to the
application manager's active object task queue

0 AO_CANCEL Cancel

VOID ao_cancel(VOID);

Cancel any outstanding file server event and close any open file. This is harmless if there is no
outstanding event.

Note that the cancellation is simulated since the file server does not support a cancel service (see
Asynchronous file operationis theFiles chapter of théLIB Referencenanual). The end effect is,
however, indistinguishable from a true cancel in that, if a file server event is outstaadiagiat is
set toE_FILE_CANCEL andactive.isactive is set taFALSE.

In addition, this method sends s cLoSEmessage to ensure that any open file is closed.
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AO_ABRUN Handle error

VOID ao_abrun(VOID);

Send itself amo_caNcEimessage to cancel any outstanding file activity and close any open file and then
supersend ano_ABRUNMeSSage.

This may leave with any error that could arise in the supergdassun method.

0 FA CLOSE Close any open file

VOID fa_close(VOID);
Close (withp_close ) any open file whose handle isdttive.pcb , and Sekbctive.pcb  tONULL

This method does not callleave . It is a requirement that any subclass must nopcalve .

FSCAN
ACTIVE FACTIVE FSCAN
q owner flags
priorityt index
isactive pname
pch match
stat delim
finfo
crk
pcbarr
name
destroy fa—close— fs_matchname
ao—init— ao_init fs_fscan
ao—caneel— | ao_cancel ao_queue
ao—abrun— ao_abrun ao_run
ao—gueue- fa_close
a0
fs_fscan_end
fs_dirname
fs_filename
fs_end_dirlist

FSCANIS an abstract subclassrefcTive which provides the basic mechanisms for scanning a filing
system by reading the content of one or more directory files. It is designed to be independent of any
particular filing system and can be used, for example, with either Macint@®®wcompatible filing

systems.

Subclasses afscanmay be used to scan the filing system to select files which match any of a variety of
criteria. The subclass must supply the action(s) required when a matching directory or file is found.

It may be noted that on completion of the scan, the whole of each relevant directory file will always have
been read,; files are eliminated by the matching process withirstiaeicode. This allows, for example,
subclasses afscanto extract multiple file specifications in one scan of the directory file or to build file

name extension lists.
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Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fscan factive
Scans the directory structure for files/dirs and creates variable str arrays

{
REPLACE ao_queue Queue a directory read
REPLACE ao_run Process read completion
REPLACE fa_close Close all open directory files
ADD fs_matchname Match a found name
ADD fs_fscan Start a directory scan
DEFER fs_fscan_end No more files/dirs
DEFER fs_dirname Next directory name from scan
DEFER fs_filename Next file name from scan
DEFER fs_end_dirlist End of that subdir
CONSTANTS
{
! Which types of files caller wants
FS_WRITABLE P_FAWRITE opposite of DOS Read-only attribute
FS_HIDDEN P_FAHIDDEN as DOS Hidden attribute
FS_SYSTEM P_FASYSTEM as DOS System attribute
FS_DIRECTORIES P_FADIR
FS_MODIFIED P_FAMOD as DOS Archive attribute
FS_ALL_FILES P_FAREAD
FS_FILE_TYPE (FS_HIDDEN|FS_SYSTEM)
FS_INCLUDE_SUBDIRECTORIES 0x1000 Want files from subdirectories
FS_INCLUDE  0x2000 Called dirname because of include
FS_END_DIRLIST 0x4000 Called end dir list
FS_PARSE_NAME 0x8000 Set if generated name to be parsed
FS_MAX_DIRLEVELS 32 Max number of sub dir levels
}
PROPERTY
{
UWORD flags; Controlling flags
UWORD index; Subdir array index
UBYTE *pname; Pointer into name[] for read
UBYTE *match; Pointer to file name match
UBYTE delim[2];
P_INFO finfo; File Info
P_FPARSE crk; Parsed file info
UBYTE *pcbarr[FS_MAX_DIRLEVELS];
UBYTE name[P_FNAMESIZE];
}
}
Property
fscan.flags controlling flags, some of which should be set up by the owner before
sending arFs_FSCANMessage
fscan.index the index of the first free entry in thean.pcbarr  array. It should not be
accessed by any subclass.
fscan.pname a pointer to the file name and extension within the full file specification in
thefscan.name buffer. Owners and subclasses should treat this as a read-
only field.
fscan.match a pointer to a string used to match file names during a scan. It may be set
up by an owner before sending =8 Fscanmessage.
fscan.delim temporary storage for the directory delimiter character (assumed to be a
single character). It should not be accessed by any subclass.
fscan.finfo the PLIBP_INFO data for the current file, that is, the file whose name has

last been read from a directory file. This information may be read, but
should not be modified, by an owner.
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fscan.crk provided thers_PARSE_NAMH#AQ is set infscan.flags  , this contains the
PLIB p_FpARsEdata for the current file, whose full file specification is in
thefscan.name buffer. This information may be read by an owner.

fscan.pcbarr an array of up tes_max_bIRLEVELshandles of open directory files. This
should not be accessed by a subclass.

fscan.name the full file specification of the current file. An owner may read this name
directly or may read only the file name ¥4&an.pname

FSCAN methods

AO_QUEUE Directory read
VOID ao_queue(VOID);

Queue a read on the current directory file, settfige.isactive tO TRUE

The action may be modified by the run method resulting from a previous read:

« If the previous read produced the name of a directory file and the scan is to extend into nested
subdirectoriesffcan.flags  includesrs_INCLUDE_SUBDIRECTORIE}the current value of
active.pcb IS stored in thescan.pcharr  array and the new subdirectory is opened before the
read request is made. A maximum of 32 levels of subdirectory may be open at any one time.

« If the previous read detected that there were no more files in the current directory and directories
have been nested, then the most recently nested subdirectory handle is restaceg o
from thefscan.pcbarr  array before the read request is made.

Any error causeg leave to be called.

AO_RUN Process read completion
INT ao_run(VOID);
Process the completion of the read of a file name from a directory file and returRcTIVE_USED

If the read completed with an FILE_EOF error, indicating that there are no further entries in the current
directory file:-

« thefile is closed angktive.pcb  is set taNULL

« The delimiter character is picked up (the last character before the filename) and placed in
fscan.delim

If directories are nested:-
e anFS_END_DIRLIST message is sent to indicate the end of a directory, but not the end of the scan.
e the run method completes and returnsi_ACTIVE_USED
If directories arenot nested:-
e anFS_FSCAN_ENDMessage is sent to indicate the end of the scan.
« the run method completes and returnsi_ACTIVE_USED
If the read completed successfully:-

« ifthe file name is a volume name, the name is discarded and a new name is requested by calling
theFscaANao_queue method directly.

» if noneof the flagsFs_WRITABLE FS_HIDDEN FS_SYSTEMFS_MODIFIED, FS_ALL_FILES iS set, the
name is discarded and a new name is requested by callingdleao_queue method directly.

« ifthefile is a (DOS) . or .. directory file, the name is discarded and a new name is requested by
calling therscaNao_queue method directly.
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« ifthe file is a directory file and either of tlie_DIRECTORIESOr FS_INCLUDE_SUBDIRECTORIES
flags is set (meaning that there is interest in the directory file name itself or in subdirecrtories)
then anFs_DIRNAMEMessage is sent. If neither fleg) DIRECTORIESOr
FS_INCLUDE_SUBDIRECTORIESS Set, the name is discarded and a new name is requested by
calling therscaNao_queue method directly

if the file isnota directory file:-

« flag is set, then the file namefdean.name is parsed (using fparse ) with the parsed file name
information written tdscan.crk

e anrS_MATCHNAMEIEssage is sent. If this retumrg sg indicating that the file name does not
match the specified attributes and (wildcard) name, the name is discarded and a new name is
requested by calling thescaNao_queue method directly. If thes_MATCHNAMENESSAge returns
TRUEthen the read of a valid, matching, file name is indicated by sendirg BIDENAME
message.

e the run method completes and returnsi_ACTIVE_USED.

All errors, other than the_rILE_EOF error discussed above, resulpimeave being called.

0 FA CLOSE Close directory files

VOID fa_close(VOID);

Supersend ara_cLosemessage and close all open directory files.

0 FS_MATCHNAME Match a found name

INT fs_matchname(VOID);

Check that the file matches the specified combinatiars ofiobiFiED, Fs_HIDDENandrs_sysTeEMlags. If
these tests succeed the file name (pointed t&dypname ) is tested for a match with the (wildcard)
name pointed to bigcan.match

Note that the name match is case-sensiBiecerscanis designed to work independently of any

particular filing system, matching uses a true wildcard string match (as oppose@ & specific file

system wildcard match) to select files. Thus the wildcard stringvill select all files (including those

with an extension, unlike DOS). This also means that more than one part of a file name can be wildcarded
with the *' character, to find, for example, files matchimgd.*

ReturnsrruEif there is a match, otherwisaLse
This method is called from within the run method.

A subclass may replace this method to provide an alternative name matching algorithm.

FS_FSCAN Start a directory scan
VOID fs_fscan(UBYTE *path);
Start the scan of the file system for directories and files.

The file specification pointed to Ipyth is parsed to extract the directory in which the scan is to start.
Provided this initial path name does not need to be preseeasedmay point to a file specification in
fscan.name (this field is overwritten during the scan).

If the specified directory is opened successfullyaanQueumnessage is sent to start the scan.
Any error causeg leave to be called.

It is assumed thadcan.match  andfscan.flags  have previously been set up either by a subclass or by
the owner as is done, for example, by many of the methods (skgdnasname ) of theFrmanclass,
described in th&ile Management Classebapter.

Thefscan.match  field should be set to point to a suitable wildcard string.
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Thefscan.flags  field should contain a bitwise combination of one or more of the following values:

FS_ALL_FILES include all non-directory files that are neither hidden nor system files
FS_WRITABLE asFS_ALL_FILES, but excludes write-protected files (see below)
FS_HIDDEN include hidden files

FS_SYSTEM include system files

FS_DIRECTORIES include directory files

FS_MODIFIED exclude unmodified files (include only files that haveamorset)
FS_INCLUDE_SUBDIRECTORIES extend the scan to subdirectories

FS_PARSE_NAME parse file names before reporting them

The supplieds_matchname method does not test the wriTABLEflag which therefore has the same
effect as thes_aLL_FILES flag. A subclass_matchname method may implement this flag as follows:

if ((self->fscan.flags&FS_WRITABLE) && !(self->fscan.finfo.status&P_FAWRITE))
return(FALSE);
return(p_supersend2(self, 0_FS_MATCHNAME));

Deferred FSCAN methods

FS_FSCAN_END Scan completion

VOID fs_fscan_end(VOID);

A deferred method indicating the end of the scan and that there are no more files or subdirectories to scan
into or report back.

This message is sent from within teerun method. By the time it is sent, all levels of directory files will
have been closed.

FS_DIRNAME Next directory name

VOID fs_dirname(VOID);
A deferred method indicating that a directory file matching the initial specification has been found.

This message is sent from within #werun method, provided thadcan.flags  includes either
FS_DIRNAMEOI FS_INCLUDE_SUBDIRECTORIES

On receipt of this messa@ean.finfo contains the file information for the directory fit&an.name
contains its full file specification and thgan.pname points to the directory file name within the full file
specification. These fields should be regarded as read only.

In order to obtain further files or directories, this method must restart the scan by sentding@gue
message.

FS_FILENAME Next file name

VOID fs_filename(VOID);

A deferred method indicating that a file name matching the initial specification has been found. This
message is sent from within the run method.

On receipt of this messag@ean.finfo contains the file information for the filecan.name contains its
full file specification and thecan.pname points to the file name within the full file specification. If
fscan.flags includesrs_PARSE_NAMgthenfscan.crk  contains the parsed file name information. These
fields should be regarded as read only.

In order to obtain further files or directories, this method must restart the scan by sersling@sue
message.
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FS_END_DIRLIST

VOID fs_end_dirlist(VOID);

End of subdirectory

A deferred method indicating that the end of a subdirectory has been reached. This message is sent from
within theao_run method provided thaicanflags  includesrs_INCLUDE_SUBDIRECTORIESIt is only

reported at the end of a nested subdirectory and not when the end of the directory in which the scan
started is reached. The directory file will be closed before this message is sent.

On receipt of this messagean.name contains the full file specification of the directory file and the
fscan.pname points to the file name within the full file specification. The informatiofridan. finfo and
fscan.crk IS hot valid.

In order to obtain further files or directories the scan must be restarted by sendmgeasumessage at
some point.

FNODE

ACTIVE FACTIVE FNODE

q owner flags

priority pname

isactive oldname

pch pcb

stat

destroy fa—close— fn_list

ao—init— ao_init ao_queue

ao—caneel— | ao_cancel ao_run

ac—abrdn— | ao_abrun fa_close

ao_guede-

ao—+uh— fn_end_list
fn_nodename

In EPOC there are multiple filing systems, three of whichRad#&/::, LOC:: andREM::. TheFNODE
abstract class provides the basic mechanisms to generate filing system node and device lists.

ThernopeEmethods read an item in the filing system (node) list and, if that node supports multiple devices
(drives) read the device list to generatede::device:\name. Filing systems (such R®M::) that do not
support multiple devices are ignored.

It is possible to restrict the list to the LOC:: filing system.

Since filing systems are dynamic under EPOC, the names generated may vary between invocations.
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Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fnode factive
Node/Device name list generator

{

REPLACE ao_queue Read from appropriate channel
REPLACE ao_run Process read completion
REPLACE fa_close Closes both open channels
ADD fn_list Start to generate a list
DEFER fn_end_list Handle list generate completion
DEFER fn_nodename Process an item in the list
CONSTANTS
{
FNODE_NODE_ARRAY 0x01 Reading node list
FNODE_DEVICE_ARRAY 0x02 Reading device list
FNODE_LOCAL_ONLY 0x04 Read local node list only
}
PROPERTY
{
UWORD flags; Controlling flags
UBYTE *pname; Where to read into
UBYTE *oldname; Node read ptr
UBYTE *pcb; Node pch while reading device list
}
}
Property
fnode.flags internal controlling flags
fnode.pname the offset into the data buffer of where to write the node or device name. It

should not be accessed by an owning object.

fnode.oldname the offset into the data buffer of where to read the next node name. It
should not be accessed by an owning object.

fnode.pcb while reading a device list, the handle of the opened node list file is saved
here. It should not be accessed by an owning object.

FNODE methods

0 AO_QUEUE Read from appropriate channel

VOID ao_queue(VOID);

Queue a read on either the node list or device list, depending on which is appropriate at the time and set
active.isactive t0 TRUE

Note that node information as would be written 0 mINFO structure is not requested in the read.

AO_RUN Process read completion

INT ao_run(VOID);

Process the completion of a read that was initiated byotlageue method and returRUN_ACTIVE_USED
The read may have been from either the node list or a device list. The two cases are discussed under their
respective headings.

Node List Read

The completion status is tested foreuriLE_EOF error, indicating that no further nodes exist; if this is
the case, the scan is terminated by closing the node list and sendimg®rDp_LisT message. Otherwise,
the node is checked for validity:-

« the node must support multiple devices
« iftheFNODE_LOCAL_ONLftag is present, only theOC:: node is valid.
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For a valid node, the device list for that node is opened ard aueumessage sent to read an item
from the device list, otherwise am_qQuEummessage is sent to read a further item from the node list.

Device List Read

The completion status is tested foreuriLE_EOF error, indicating that no further devices exist on the
current node. If the completion statugisILE_EOF:-

» the device list is closed
e anAo_QUEumMessage is sent to read the next item fronmtiokelist.
If the read completed successfully, @l NODENAMENESSAgE is sent.

The owner is responsible for re-queuing a read on the node/device list by sending@apuenessage at
some future point after sending the NODENAMEIESSAge.

For all errors other than theeFILE_EOF errors discussed aboyejeave is called.

0 FA CLOSE Close both open channels

VOID fa_close(VOID);

Close any open node and device lists setting both the open handles. tdhe node list is closed by
supersending ama_cLoSEmMessage; the device list is closed by callingpse .

FN_LIST Start list generation

VOID fn_list(UBYTE *pname, UINT flags);

Start the scan to generatede::device:names by opening the node list and sendingcauEUuE
message.

The user-supplied buffer atame is assumed to be at le@stNAMESIzEDYtes in length. It is used as the
output buffer for each generated name and henastbe preserved until aa_END_LIST message is
received. The user may access this buffer only when no read is outstanding, for example, during the
processing of the deferred_NODENAMEESSAge.

The value oflags may be eitherNoDE_LocAL_oNLto read only th& OC:: filing system, omuLL to read
all filing system device lists.

Deferred FNODE methods

FN_END_LIST Handle completed list

VOID fn_end_list(VOID);

A deferred method indicating that the scan is complete and thaidsl:device:hames have been
generated.

On receipt of this message the node and device liktsave been closed. The user-supplied buffer (see
them_list ~method) may now be discarded.

FN_NODENAME Process a list item

VOID fn_nodename(VOID);

A deferred method indicating thahade::device:hame has been generated. The name may be read from
the user-supplied buffer (see thaist method).

The user is responsible for restarting the scan for the next name by sendimgapuemessage.
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FCASY

ACTIVE FACTIVE FCASY

q owner recvname

priority flags

isactive

pch

stat

destroy fa—close— ao_cancel

ao—init— ao_init ao_run

ao—cancel— ao—cancel— ao_queue

ao—abrun— ao_abrun fa_close

ao—gueue- fc_write

a0 fc_open
fc_request_comp

Thercasyabstract class subclasseeTIVE to provide a set of methods to perform a segmented read or
write of a single file. In other words, it allows a file to be read or written to in a finite number of discrete
portions. This permits a large file to be processed (which would otherwise be impossible due to memory
constraints)

FcAasydoes not support a combination of reading and writing to the same file.

Typical uses are in copying a file or in XMODEM file transfer, where the source and target files are each
represented by a separate instance of a subclasaof

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fcasy factive
File copy/save/load asynchronous routines
{
REPLACE ao_cancel Abandon and clean up correctly
REPLACE ao_run Maybe cleanup and send itself fc_request_comp
REPLACE ao_queue Async file read
REPLACE fa_close Close file, set recname to NULL
ADD fc_write Async file write
ADD fc_open Openlcreate file for load/save
DEFER fc_request_comp That async request has completed

CONSTANTS

! Display info flags
FCOPY_DISP_SFTYPE 0x01
FCOPY_DISP_SFSIZE 0x02
FCOPY_DISP_SFDATE 0x04
FCOPY_DISP_SFNAME 0x08
FCOPY_DISP_RFTYPE 0x10
FCOPY_DISP_RFSIZE 0x20
FCOPY_DISP_RFDATE 0x40
FCOPY_DISP_RFNAME 0x80
FCOPY_DISP_BLKSIZ 0x100
FCOPY_DISP_BLKNO 0x200
FCOPY_DISP_PROTOCOL 0x400

! Controlling Flags
FCASY_READ_QUEUED 0x01
FCASY_WRITE_QUEUED 0x02

}
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TYPES

{

typedef struct
{
UWORD flags; FCOPY_DISP_... flags indicate which fields are

valid

UWORD protocol; Which protocol being used
UWORD blksiz; Size of each block
UWORD blkno; Current block number
UWORD sftype; Source file type
UWORD rftype; Receive file type
ULONG sfsize; Source file size
ULONG rfsize; Receive file size
ULONG sfdate; Source file last modification date
ULONG rfdate; Receive file last modification date
UBYTE *sfname; Source file name (source for reads)
UBYTE *rfname; Receive file name (destination for writes)
} FCOPY_DISP;

}

PROPERTY

{

UBYTE *recvname;
UWORD flags;
}

Receive file name
Controlling flags

}
Property

a pointer to the name of the file being writtenNoL( if the file is being
read)

fcasy.recvname

internal controlling flags; while a request is outstanding, contains a value
indicating the nature of the request (eithersy_READ_QUEUEDr
FCASY_WRITE_QUEUBD

fcasy.flags

FCASY methods

0 AO_CANCEL

VOID ao_cancel(VOID);

Cancel request

Cancel any outstanding read or write by supersendingapaNCEIMessage.
If the instance represents a file that is opened for writing, the file is then explicitly deleted.

0 AO_QUEUE

VOID ao_queue(UBYTE *buf, UWORD *plen);

Read request

Queue a read @plen bytes intaouf from the file whose channel handle isaifive.pch

Setsactive.isactive to TRUEand sets thecasy_READ_QUEUHA( in fcasy.flags to indicate a read

request.

Since the read is asynchronous, the memory pointeddig l3ndplen must be preserved until the
request completes.

0 FC_WRITE

VOID fc_write(UBYTE *buf, UWORD *plen);

Write request

Queue a write ofplen bytes frombuf to the file whose channel handle isaifive.pch

Setsactive.isactive to TRUEand sets thecasy_wRITE_QUEUEfbag in fcasy.flags to indicate a write

request.

Since the write is asynchronous, the memory pointed torbgindplen must be preserved until the
request completes.
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AO_RUN Process read or write completion
INT ao_run(VOID);
Process the completion of either a read or a write request.

Note that the object is expected to handle the completion of either a read reguest(for a write
request€c_wriTg but not a mixture of the two.

Clears theecasy _READ_QUEUEENAFCASY WRITE_QUEUEDItS infcasy.flags

If active.stat is TRUE(indicating an error), it sends itself a0_canceEimessage. This closes the file on
detection of a read or write error (read errors inciid® E_EOF); in the case of a write it ensures that the
partially written file is deleted.

Sends itself arc_REQUEST_commessage before returnirRgN_ACTIVE_USED

0 FA CLOSE Close the file

VOID fa_close(VOID);

Close the file by supersending eq cLosEmessage. Selssy.recvname  (Which is used on detection of
an error to delete any partially written file)NoLL

0 FC_OPEN Open a file

INT fc_open(TEXT *name, INT mode, FCOPY_DISP *pdinfo);

Open the file with name in the buffer pointed tanbyie (which must be at least FNAMESIZEDYtes long)
in the specifiednode and fill in the struct atdinfo with as much information as possible about the file.
The items that have been writtersiginfo are indicated by the corresponding flag bits being set in
pdinfo->flags

It is assumed that the file is to be opened for either reading or writing, but not both. The walie of
must include one of FOPEN P_FCREATEOr P_FREPLACE(Otherwise the method retureSGEN_ARS

Setspdinfo->sfname  t0name and then parsesme (uUsingp_fparse ) to ensure that the file name is valid.
If the file is opened for writing and the specified directory does not exist, it is created automatically.

If the file is to be opened for readingoge includese_ropreN, the file size and last modification date are
written topdinfo->sfsize andpdinfo->sfdate respectively. Depending on whether the file type is
binary or textpdinfo->sftype is set tae_FSTREAMDIr P_FTEXT. The value ofode is augmented bgrng

in P_FsSHARE If the file type is textmode is converted to use FSTREAM_TEXKrather tham_rTEXT) to
optimise the reading of the file.

If the file is to be opened for writing the method will return an errepde includese_rFcreaTeand the

file exists or ifmode includesr_FREPLACEaNndname specifies a directory file. Otherwig@info->rfname IS

set toname and the value afode is augmented bygrng in p_FUPDATE If the file is opened successfully
fcasy.recvname IS set tthame. The data space pointed todayhe must therefore be preserved until the file
has been closed.

Returns zero if successful, otherwise a negative error number.
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Deferred FCASY methods

FC_REQUEST_COMP

VOID fc_request_comp(VOID);

Inform of completion

A deferred method, called from within the run method, indicating that the read or write request has
completed.

If there was a read or write error, the file will already have been closed and, if appropriate, deleted by
means of amo_cANCEImessage. The subclass is, however, responsible for checking the completion status
(active.stat ) and performing any additional error handling.

In the absence of such errors, the user is responsible for continuing the operation by sending the next
AO_QUEUBI FC_WRITEMessage.

Errors in this method should resultpneave being called.

ACTIVE FACTIVE FCASY FCSYNC
q owner recvname
priority flags
isactive
pch
stat
destroy fa—clese— | ao_cancel ao_queue
ao—init— ao_init ao_run fc_write
ao—cancel— | as—cancel— | ao—gueue-
ao—abrun— ao_abrun fa_close
ao—gueue- fe—write—
ao—+uh— fc_open
fc_request_comp

TheFrcsyNcabstract class subclassessy It convertsscasyto use synchronous file read and write
services, otherwise it is identicalroAsY.

As with FcAsyY; it is assumed that an instance of a subclass¥Ncis used to either read from or write to
a file.

Since file access is synchronous, it should only be used in situations where the read and write operations
are guaranteed to complete quickly. Thus, it is effectively restricted to use with files on the local filing
system.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fcsync fcasy
Synchronous file 1/0O for local file system
{
REPLACE ao_queue
REPLACE fc_write

}
Property

Synchronous file read
Synchronous file write

None.
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FCSYNC methods

0 AO_QUEUE Read request

INT ao_queue(UBYTE *buf, UWORD *plen);

Perform a synchronous read«pén bytes intawuf from the file whose channel handle isaifiive.pcb
by supersending theo_qQueummessage and then waiting (withwaitstat ) On active.stat for the read
to complete.

Sends itself amo_caNcel(which closes the file and sets active.stat taLE_cANCEL) if the read
completes with an error. In particular, sirc€ILE_EOF is not distinguished from other errors, the file
will be closed automatically on reading to the end of the file.

On exitactive.isactive andfcasy.flags  are both guaranteed to be zero.

Returns the value attive.stat

0 FC_WRITE Write request

INT fc_write(UBYTE *buf, UINT len);

Perform a synchronous write iefi bytes fromouf to the file whose channel handle isaifive.pco by
supersending thec_wRITEmessage and then waiting (Withwaitstat ) 0N active.stat for the write to
complete.

Sends itself amo_caNcel(which closes and deletes the file, and sets active.stakit&_cANcel) if the
write completes with an error.

On exitactive.isactive andfcasy.flags ~ are both guaranteed to be zero.

Returns the value attive.stat
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CHAPTER 15

FILE LISTS

The classes described in this chapter are concerned with the navigation of the directories of a filing system
and with the generation and storage of directory and file name lists.

Precursors
The reader is assumed to understand:

» active objects and ttresoDEandrFscANabstract classes

» thevasTrandvaxvARrvariable array classes

» the file server node, device, directory and file services
» thep_enter andp_leave error handling services

Class diagram
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PSELVAR

VAROOT VAFIX VAFLAT VAXVAR PSELVAH
nrec key len grpn
nspc
base
destroy va—replace— va—replace— | va—init— va—test— va_test
va_count Va—copy— va_compress | va_copy
va_delete Ya—copy- va—reclen— | va—deletem— | va_reclen
va_sort va—reclen— va_swap va—insertm— | va_replace
va_key Va—Swap- va_capacity va_init
va_findisq va—init— va_prec va_deletem
va_insertisq va—deleterr— va—pbuf— va_insertm
va_append va—faserti— va_pbuf
va_insert va—prec—
va_search va—pbuf—
va_compare va—capacity—
va_reset va—compress—
va—test—

ThepseLvARclass subclasses thexvarvariable array class. It is intended to be used to store an ordered
array of file and directory names and the additional method is tailored to the special sorting schemes
needed.

This class is defined specifically for use by BseL class, described later. Thetest method assumes
thatvaroot key.desc specifies ascending or descending order as normal for the variable array classes,
but thatvaroot.key.fold contains one of theseL_oRDER_xx¥alues defined below. The

varoot.key.ofs andvaroot.key.len fields are not used.

ThePsELps_order method writes directly to theroot.key.desc andvaroot.key.fold fields of its
component instance eBELVAR(as an alternative to providingeLvARWith a subclassed_key method).

EachpseLvARrecord is assumed to be ro_vaxvarstruct, whoseut field points to an allocated heap
cell containing @seL_REcstruct. The contents of this struct are determined by the owsing The
name field contains either a file name or a directory name. Note thatitkn field contains meaningful
data only if the names are ordered by extension.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS pselvar vaxvar
Holds the files/dir names in order - dir names first then file names

{
REPLACE va_test
CONSTANTS

{
PSEL_FLAG_TAG O0x1

PSEL_ORDER_NAME 0
PSEL_ORDER_TIME 1
PSEL_ORDER_DATE 2
PSEL_ORDER_SIZE 3
PSEL_ORDER_EXT 4

Order by name alphabetically (default)
Order by time of creation

Order by date of creation
Order by size of file
Order by extension

}
TYPES

typedef struct
{
UWORD flags; Tagging flags info
UWORD namlen; Offset in name of extension
P_INFO info; File info
UBYTE name[P_FNAMESIZE]; Max file name size buffer
} PSEL_REC;

}
}

Property
None.
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PSELVAR methods
O VA TEST Compare two records by pointer

INT va_test(RC_VAXVAR *precl, RC_VAXVAR *prec2);

Compare the two records pointed topse1 andprec2 , returning O if the two records are equal, <0 if
*precl IS beforerprec2 , or >0 if*prec1 is afterprec2 .

Each record is assumed to beremvaxvArstruct whoseuf field points to eSEL_RECSstruct containing
either a file name or a directory name.

A directory name is always ordered before a file name and directory names are always ordered
alphabetically.

File names are ordered by one of name, creation time, creation date, size or extension, depending on the
PSEL_ORDER_xXXalue stored inaroot.key.fold

The result of the comparison is reverseghifot.key.desc is hon-zero.

PNODE
ACTIVE FACTIVE FNODE PNODE
q owner flags
priority pname
isactive oldname
pcb pcb
stat
destroy fa—clese— | fn_list ao_abrun
ao—init— ao_init ao_queue fn_end_list
ao—caneel— | ao_cancel ao_run fn_nodename
ao—abrun— | ac—abrun— | fa_close
aoc—gueue-
a0_fuh— fa—end-list—

fr—hodename-

ThepPNoDEclass subclasses theobenode and device list generator.

It is defined specifically for use by tiesEL class, described later. The code contains assumptions that the
owner (whose handle is factive.owner ) is an instance of a subclasseEL and makes direct calls to
PSEL code.

ThepPNnobEMethods are designed only to be called via the mechanisms provided within the methods of the
PSEL class, described later in this chapter.

Class def inition
Defined in sub-category filactive.cl(generated header fifactive.g.

CLASS pnode fnode
Used by psel to generate the node/directory array

{
REPLACE ao_abrun

REPLACE fn_end_list
REPLACE fn_nodename

}
Property
None.
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PNODE methods

AO_ABRUN Handle error

VOID ao_abrun(VOID);

Supersend theo_aBruNnessage and then make a direct call to reset property and component objects of
the owner (assumeaghEL).

FN_END_LIST

VOID fn_end_list(VOID);

Handle completed list

Process the completion of thede::device:\hame list.

Reads and modifies the property of the ownigg() object to indicate that the list has been changed,
and starts the generation of the file list corresponding to the selected, or the default, item in the
node::device:\ist.

FN_NODENAME Process a list item
VOID fn_nodename(VOID);
Process a generatadde::device:hame.

Makes a direct call to add the generated name to the owrssi3 directory/node name list and then
sends itself amo_qQueumessage to continue the scan.

PSEL
ACTIVE FACTIVE FSCAN PSEL
q owner flags pfile
priority index pdir
isactive pname pnode
pch match dirent
stat delim flags
finfo asccent
crk dirnum
pcbarr setpath
name builderr
fck
fspec
destroy fa—clese— | fs_matchname ao_init
ao—init— ao—init— fs_fscan ao_abrun
ao—eancel— | ao—ecaneel— | ao_queue ao_cancel
ao—abrdn— | ac—abrur— | ao_run fs_filename
ao—gueue- fa_close fs_dirname
ao—+uh— fs_fscan_end
fsfscan—end— ps_get_file
fs—dirname— ps_ascend_path
fsfilerame— ps_descend_path
fs_end_dirlist ps_set_path
ps_sense_filename
ps_select_direntry
ps_drives
ps_settag
ps_gettag
ps_order
ps_new_list
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PSEL is an abstract subclassrsican providing methods to navigate a filing system and to generate both a
node list and a file name list from a wildcard file specification. In addition it provides methods to tag
items in its file name list and to retrieve such tagged items.

The node list contains device names or directory names at some specified level. The file name list contains
files and subdirectories within one particular item in the node list.

Although PseL uses a number of active object components, it appears to a user as a single active object. A
gueued request starts the building of one or more of its lists. On completion it reports:

« which lists have been changed
« whether the file specification has changed

» whether the file name list was either builtsassfully or was left empty because the physical
device does not exist (no disk in drive).

A subclass obPskeL is used, for example, to generate and navigate the file lists displayed in the file
commands of the Series 3 System application, and in the MC File Manager application.

Subclasses ofseL are not expected to replace any of the supplied methods.

Note that there is no automatic detection of filing system changes. This means that a file list will be out of
date if, for example, another process has created a file in the directory being displayed after the file list
was last built. A regeneration of the file name list may be forced by sendm@er_pATHMeESSage.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS psel fscan
Builds a node/directory array and a file array from a wild card path
{
REPLACE ao_init
REPLACE ao_abrun
REPLACE ao_cancel
REPLACE fs_filename
REPLACE fs_dirname
REPLACE fs_fscan_end
ADD ps_get_file
ADD ps_ascend_path
ADD ps_descend_path
ADD ps_set_path
ADD ps_sense_filename
ADD ps_select_direntry
ADD ps_drives
ADD ps_settag
ADD ps_gettag
ADD ps_order
DEFER ps_new_list
CONSTANTS
{

PSEL_RESET_DIR_ARRAY 0x01
PSEL_RESET_FILE_ARRAY 0x02
PSEL_RESET_FSPEC 0x04
PSEL_DEVICE_ARRAY 0x10

True if NOT reset node/dir array
True if NOT reset files array
True if NOT reset fspec|[]
Building device list

PSEL_DIR_ARRAY 0x20 Building dir list
PSEL_FILE_ARRAY 0x40 Building file list
PSEL_DESCEND 0x80 Building due to a descend
PSEL_ASCEND 0x100 Building due to an ascend
PSEL_SETPATH 0x200 Building due to a set path
PSEL_INIT 0x400 Building due to an init
PSEL_SELDIR 0x800 Building due to select dir

PSEL_ANOTHER_CMD 0x1000
PSEL_GENERATE_DEF 0x2000

PSEL_QUEUED_CMD 0x4000

Running a queued cmd

PSEL_CURRENTLY_BUSY (0x100|0x80|0x400|0x200|0x800)

PSEL_SET_TAG -1
PSEL_CLEAR_TAG 0
PSEL_TOGGLE_TAG 1

}
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PROPERTY 3
{
PR_PSELVAR *pfile; File name lists
PR_VASTR *pdir; Directory/Node name list
PR_PNODE *pnode; Node List Generator
UWORD dirent; Which directory in list should be highlighted
UWORD flags; File selector control flags

UWORD asccnt;
UWORD dirnum;
UBYTE *setpath;

WORD builderr; Files list build error to report
P_FPARSE fck; Currently cracked wildcard file spec
TEXT fspec[P_FNAMESIZE]; Current wildcarded file spec
}
}
Property
psel.pfile the handle of an instancerdgeLvAR which holds the file name list in an

array ofPseL_REcrecords. A subclass may access this handle, and will
typically pass it to display code. (Note tiratLvARS vA_PBUFMethod
returns a pointer to BseL_REcstruct, rather than to the text of a file
name.)

psel.pdir the handle of an instancewfsTr which holds the array of names for a
node or directory list. A subclass may access this handle and will typically
pass it to display code.

psel.pnode the handle of an instancemfiobpg which generatesrode::device:\
name list. It should not be accessed by a subclass.

psel.dirent the index of the current node list item in H3el.pdir  vASTRarray. It
defines the subdirectory for which the file list is built (a value of -1
indicates that no entry is current). A subclass may read this field to
indicate which displayed node list entry to highlight.

psel.flags controlling flags used to drive thrsEL object. A subclass may read the
values of the>SEL_RESET_DIR_ARRAYPSEL_RESET_FILE_ARRAYand
PSEL_RESET_FSPEdit-fields.

psel.ascent the outstanding number of directory ascends to be performed (a user may
request multiple ascends faster than they can be serviced). It should not be
accessed by a subclass.

psel.dirnum the index of the most recently selected entry fronptbiedir  VASTR
array. Typically the user interface will allow the selection of a new entry
from this array whileeseL is busy building the file names array for a
previously selected entry. It should not be accessed by a subclass.

psel.setpath a pointer to the most recently selected wildcarded file name spéocific
from which the node and file name arrays are to be built. The data space
to which it points must be preserved until the arrays have been fully built.
It should not be accessed by a subclass.

psel.builderr an error number corresponding to a drastic error (such as out of memory,
or the removal of a filing system) which occurred while building the node
and file name arrays. If no error has occurred the value will be zero. A
subclass is expected to test this value to determine the build completion
result when the deferreds NEw_LiIsTmethod is called.

psel.fck the parsed file name information for the wildcarded name (contained in
psel.fspec ) that is currently being used to build the node and file name
arrays. A subclass should treat this as a read-only field.

psel.fspec the wildcarded file name specification that drives the generation of the
node and file name arrays. Typically this field could be used to display the
full file name specification corresponding to the arrays that have just been
built. A subclass should treat this as a read-only field.
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PSEL methods

A user is expected to send only those explicit messages that appear in the following list:

PS_ASCEND_PATH ascend one subdirectory level
PS_DESCEND_PATH descend to a subdirectory
PS_SET_PATH set a new path
PS_SENSE_FILENAME sense a file list item
PS_SELECT_DIRENTRY select a node list entry
PS_DRIVES ascend to the drives level
PS_SETTAG set/clear a file tag

PS_GETTAG get a tagged file

PS_ORDER set the file list order

The remaining methods are intended for internal use.

Many of the above methods cause either or both of the directory/node and file name lists tibtbi rebu

this fails (say, because the pack has been removed or the filing system no longer exists) then the lists are
rebuilt at thenode::device:\evel. All such methods result in a (deferred) NEw_LISTMessage being

sent. Depending on whether rebuilding is required, this message may be sent either before the method
returns or at some later time, when building is complete.

AO_INIT Initialise

VOID ao_init(TEXT *pname);

Supersends amo_INIT message to add itself to theemangueue and then creates and initialises the
psel.pdir , psel.pfile (with a granularity of 32) angkel.onode components.

Then starts building the node and file name arrays, using the text pointeshimbws the initial file
name specification.

If the initial file specification is not valid (say, because the filing system no longer exists) the default lists
are built. These consist of:

« anode list containing all currently availablede::device:hames

» afile name list for the directory indicated by the first item in the node list, containing all files
that match the initial file name specification.

Callsp_leave o0n error (out of memory).

AO_ABRUN Handle error

VOID ao_abrun(VOID);
Handle an error arising during the processing ok@rruNmessage.

Discards the contents of the node and file name lists (at least one of which is likely to be only partially
built) and setgsel.fspec  to contain a null string.

Sends &s_New_LIsTmessage, which will normally cause the user interface to display empty lists and
then supersends the®_aBruNmessage.

This method will only be invoked by out of memory errors or by the disappearance of filing systems
during the generation of the lists.

0 AO_CANCEL Cancel list building

VOID ao_cancel(VOID);

Sends amo_CANCEItO psel.pnode  to cancel any request on the node list generator and then supersends
anAO_CANCEILIo cancel any file scan request. These two messages ensure that any open channels are
closed. Following this, the contents of the node and file name lists are discarded.

This method is intended only to be executed as a consequersm oéceiving aDESTROYMessage. A
user should not, for example, sendaancanCEIMessage when requesting an operation (such as an
ascend) before a previous operation has completed. Such a sequence is haredies ibyernal logic
and the user should simply request the new operation.

15-7



OLIB REFERENCE

FS FILENAME Add a file name
VOID fs_filename(VOID);
Add a file name to the file name list.

Generates aseL_Recfor the file name pointed to bstan.pname and appends it to the file name list (the
list will be ordered when it is complete).

Note that, to minimise memory use, #&EL_RECcstruct is adjusted to the exact length required for its
content before it is appended. You should also be aware that the contentmefehdield of the
PSeL_REcstruct will only be valid if the file name list is sorted by extension.

If the name is added successfully, senda@muEumessage to continue the scan.

May callp_leave(E_GEN_NOMEMORY)

FS_DIRNAME Add a directory name

VOID fs_dirname(VOID);

Add a directory name to either the node list or the file name list depending on which list is currently being
built.

If the name is being added to the node list, the full name (taken from the starkefrihene buffer) is
inserted in alphabetical order.

If it is being added to the file name list, only the 'file name' part (pointedfteabyname ) is appended
to the list exactly as described for thgilename  method.

If the name is added successfully, senda@mueumessage to continue the scan.

May call p_leave(E_GEN_NOMEMORY)

FS _FSCAN_END Process end of a scan

VOID fs_fscan_end(VOID);
Process the end of the building of either the node list or the file name list.
If the node list has just been built, the building of the appropriate file name list is started.

If the node list has not changed (say, because the build was initiated by a directory ascend request when
already at the drives level), the processing is as for the completion of the building of the file name list,
described below.

If the file name list has just been built, a check is made to see if any additional requests (such as one or
more directory ascends) have been made while the list was being built. If so, the appropriate list building
is restarted. Otherwise, provided the file name list has changed, it is sorted in the currently specified order
and ars_NEW_LISTmMessage is sent to indicate that list building is complete.

PS GET FILE Build file name list

INT ps_get_file(VOID);

Discard the current file name list and sendrarFscanmessage to start a scan to build a new list for the
directory specified by the current item in the node list. The list will include all subdirectories, together
with all file names that match the wildcard file name and extension string contained within the full file
specification in thesel.fspec  buffer.

Returns zero, indicating asessful start of the scan.

Callsp_leave on error.
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0 PS_ASCEND_PATH Ascend one subdirectory level

VOID ps_ascend_path(VOID);

Start the rebuilding of the node and file name lists for a directory level one higher than that specified by
the wildcarded full file specification ipsel.fspec

If the current directory level is at tide::device:\evel already (if, for exampl@sel.fspec  contains
"LOC:AMIMG" ) then no further ascends can be made. The node list will, however, be re-built because a
filing system may have been added or removed since the last time the lists were built. This is the only way
in which such a change in the filing system can be recorded in the node list.

In such a case the files list will not be re-built unless the current node has disappeared.

If this message is received while the lists are in process of beihthien the ascend request will be
stored internally. On completion of the current build, building will be restarted (without sending a
PS_NEW_LISTMessage) at the new directory level.

0 PS _DESCEND_PATH Descend to a subdirectory

VOID ps_descend_path(UINT entryno);

Descend into the subdirectory specified by record nuetagho in the file name list and start the
rebuilding of the node and file name lists.

Does nothing if the lists are currently being built (since the array from which the entry was selected no
longer exists).

An entryno  of -1 (meaning that no list item was selected) has the same effect as a value of 0, specifying
the first item.

The file name list is checked to ensure that it contains the entry number specified and that the
corresponding record is the name of a directory. If either of these tests fail the method does nothing.

Otherwise the node and file name lists are rebuilt for the new directory level.

0 PS SET PATH Set a new path

VOID ps_set_path(TEXT *pname);

Start the rebuilding of the node and file name lists to correspond with the wildcard full file specification
pointed to bysname.

If the lists are currently being built, the new path name pointer is stored until the appropriate time that the
current build can be abandoned and a new build started.

In all cases the data space pointed tpniayie must be preserved untilra_NEw_LISTMessage is received
to indicate that the lists have been rebuilt.

0 PS SENSE_ FILENAME Sense a file list item

INT ps_sense_filename(INT entryno, PSEL_REC **pprec);
Write, to*pprec , a pointer to theseL_recdata for the file list item with record numhbeiryno .

Returns zero if successful. Does not writepteec and returng_riLE_LOCKED if the list is currently
being built.

0 PS SELECT DIRENTRY Select a node list entry

VOID ps_select_direntry(INT entryno);
Start the building of the file name list for the directory specified by item nusabgto in the node list.

If a file name list is currently being built as a result of an eawBesELECT_DIRENTRYMESSage, the

current activity is aborted and the build is restarted for the new list. This provides a rapid response to
repeatedPs_SELECT_DIRENTRYMessages received from the user interface (generated, for example, as the
user moves a highlight up and down a displayed list). If a list is being built for any other reason, the
PS_SELECT_DIRENTRYMessage has no effect.
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0 PS_DRIVES Ascend to the drives level

VOID ps_drives(VOID);

Start the rebuilding of the node and file name lists to generate a node list comaihénglevice:\names
and a file name list containing those items which match the file name and extension contained in the
wildcarded full file specification in thgsel.fspec  buffer.

Does nothing if the lists are currently being built.
If the lists are currently at the drives level then they are not rebuilt.

In either case as_NEw_LIsTmessage will be sent to indicate that the list building is complete.

O PS _SETTAG Set/clear a file tag

INT ps_settag(INT entryno, INT flag);

Set, clear or toggle the tag status (held infitlge field of thepseL_RrREcstruct) of the file name list item
specified byentryno .

The tag status will be setfifig isSPSEL_SET_TAG cleared iflag iSPSEL_CLEAR_TAGN toggled ifiag
iS PSEL_TOGGLE_TAG

ReturnstruUEif the tag status has been set, amdse if it has been cleared.

O PS_GETTAG Get a tagged file

INT ps_gettag(INT index, PSEL_REC **pprec);

Write, to*pprec , a pointer to theseL_rRecof an item in the file name list that has its tag status set, and
return either a (positive) value to be used asnthe for a subsequems_GETTAGMessage, or
E_FILE_EOF if there are no further tagged entries.

If index is zero, the value written tpprec  points to the first tagged item.idblex is the value returned
by the previou®s_ceTTadhe value written tepprec is a pointer to the next tagged item.

This method allows the extraction of the names of all tagged files, one by one.

PS ORDER Set the file list order

VOID ps_order(INT mode, INT reverse);

Set the current file name list order and sort the entries. The vatsaeafhould be one of:

PSEL_ORDER_NAME order alphabetically by full name (the default)
PSEL_ORDER_TIME order by time of creation

PSEL_ORDER_DATE order by date of creation

PSEL_ORDER_SIZE order by size of file

PSEL_ORDER_EXT order alphabetically by extension

If reverse is TRUEthe ordering is reversed.

The current file name list is regenerated in the new order. If the ordering is not by extension the
reordering will be completed before this method returns. Otherwise the method starts a build of the file
name list in the specified order and this will complete at some future time. In either egse@m_LIST
message is sent when the list is complete.

All subsequent builds of the file name list will be performed in the specified order, until it is changed by a
further ps_ORDERMessage.

By default the file name list is built in ascending alphabetical name order.
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Deferred PSEL methods

O PS_NEW_LIST Process the completion of list building
VOID ps_new_list(VOID);

A deferred method which swaysreceived on completion of any request to build or reorder the node
and/or file name arrays. It may be received either before the build request returntaterdirae,
depending on whether any lists need to be rebuilt.

The supplier of this method is expected to gestoiderr  to determine the result of the build, and may
also reacpsel.flags , psel.pfile  , psel.pdir , pseldirent , pselfck andpselfspec , as explained in
the descriptions of the property fields.

A typical action would be to regenerate the data displayed in the user interface. It should examine
pselflags  and:

e if PSEL_RESET_DIR_ARRAVYS FALSE, regenerate the display of the directory/node names from the
psel.pdir array

e if PSEL_RESET_FILE_ARRAYIS FALSE, regenerate the display of the file names from the
psel.pfile array

e if PSEL_RESET_FSPEGS FALSE, regenerate the display of the file name specification from the
pselfspec  buffer

This method is expected to return. Any code that may respiltedve being called must be run under
the protection of_enter .
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CHAPTER 16

FILE MANAGEMENT CLASSES

The classes described in this chapter, and in particulavtinelass, supply the basic engine for
performing file management. They provide a set of high-level file system operations, for example, to copy
a set of files, delete a directory structure or formas8b.

FMANCreates and uses component instances eivkig FMFMT FMSCANFMSRGandFMTARGACtIve object
classes (which are all subclasses/fTIVE). These components do the bulk of the work and, by breaking
a potentially lengthy operation into small sections, ensure that the application remains responsive to
window server events. Note that only one of these components is active at any one time.

The classes are strongly interdependemtnreads from and writes to the property of the other classes,
which themselves rely on their being owned componerisaf

Precursors
The reader is assumed to understand:

» the active object scheduling mechanisms in the application manager
» theFACTIVE, FscANandrFcAsyclasses

» the PLIB file system services

» thep_enter andp_leave error handling services

Class diagram
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FMAN

FMAN

srcfile srclen

targfile dispinfo
fmscan targname
fmmk wildsrcname
fmfmt wildtargname
action buf

mode

fman_init fman_name
fman_cancel fman_info
fman_copy fman_attrib
fman_delete

fman_rename fman_complete
fman_make fman_newname
fman_remove fman_update
fman_copydev fman_fileexist
fman_format fman_error

Therman(file manager) abstract class provides a set of file management operations. It must be subclassed
to supply the deferred methods (which are chosen to provide a flexible interaction with any user interface)
in order to create a useful object. It is not expected that a subclass will replace any of the supplied
methods.

An FMANOperation is initiated by sending the appropriate message from the following list:

FMAN_COPY copy files

FMAN_DELETE delete files

FMAN_RENAME rename files

FMAN_MAKE make a directory

FMAN_REMOVE remove a directory (and its subdirectories)
FMAN_COPYDEV copy a device

FMAN_FORMAT format a device

FMAN_NAME name a device

FMAN_ATTRIB set file attributes

Each of these methods will callleave on error. If successful in initiating the required action, some of
these methods return zero, while otherscadbve() (to simplify the centralisation of error handling).
It is therefore essential to send these messages under the proteciioenef a (you could, for example,
send the message by meang_efitersend ). Under such protection the methods which gadave(0)

will behave equivalently to those methods which return zero.

Any operation may complete before the send of the initialising message has returned. Normally, however,
each of these operations will involve at least one active object (typieadtya) which at some future

time will be sent at least om@_Runmessage. Thus the operation will usually complete long after the send
of the initiating message has returned.

Regardless of when it occurs, the completion may represent the successful conclusion of the operation, or
may result from the operation being cancelled, either at the user's request or as the result of an error
condition. Every completion, for whatever reason, results in the subclganrkceiving one, and only
one,FMAN_COMPLETEEessage. This is typically used to destroy any visual indicator of the current

operation that is being presented to the user.
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Class def inition

Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fman root

The File Manager
{
ADD fman_init
ADD fman_cancel
ADD fman_copy
ADD fman_delete
ADD fman_rename
ADD fman_make
ADD fman_remove
ADD fman_copydev
ADD fman_format
ADD fman_name

ADD fman_info=p_dummy

ADD fman_attrib

DEFER fman_complete
DEFER fman_newname
DEFER fman_update
DEFER fman_fileexist

DEFER fman_error
CONSTANTS

{

FMAN_READ_SIZE

FMAN_COPYING
FMAN_DELETE
FMAN_RENAME
FMAN_MAKE
FMAN_REMOVE
FMAN_FORMAT
FMAN_NAME
FMAN_ATTRIB

}

PROPERTY 5
{

PR_FMSRC *srcfile;
PR_FMTARG *tardfile;
PR_FMSCAN *fmscan;
PR_FMMK *fmmk;
PR_FMFMT *fmfmt;

UWORD action;
UWORD mode;
UWORD srclen;

FCOPY_DISP dispinfo;
UBYTE targname[P_FNAMESIZE];

Create/Init the active objects
Cancel the last request
Copy files
Delete files
Rename files
Make a directory
Remove a dir structure
Copy a device
Format a device
Name a Pack
For define of O_FMAN_INFO at least
Set file attributes
Operation now complete
Operation now on this file(s)
Update copying display
Destination file exists
Error in operation, abort/continue

0x800
0
1
2
3
4
5
6
7

Copy 2k at a time

Src/Read file active object
Target/Write file active object
File system scan active object
Make Dir active object
Format a pack.
Current file manager action
Current file create/replace mode

Display info
Fully spec'ed target name

UBYTE wildsrcname[P_FNAMESIZE]; Entered wildcarded srcname
UBYTE wildtargname[P_FNAMESIZE]; Entered wildcarded target
UBYTE buf[FMAN_READ_SIZE];

}
}

Property

fman.srcfile

fman.targfile

fman.fmscan

fman.fmmk

fman.fmfmt

the handle of an instancemiisrg representing the source file during a
file copy. It should not be accessed by any subclass.

the handle of an instancemfiTARG representing the target file during a
file copy. It should not be accessed by any subclass.

the handle of an instancemiiscanused to generate the lists of files upon
which an operation acts. It should not beessed by any subclass.

the handle of an instancemifimk used to create a directory structure. It
should not be accessed by any subclass.

the handle of an instancermfiFmT used to format aB8SD. It should not
be accessed by any subclass.
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fman.action the current file manager action, used to determine what operation to
perform on a name generatedrAmscan It takes one of the following
values:

FMAN_COPYING copying files

FMAN_DELETE - deleting files

FMAN_RENAME- We are renaming files
FMAN_ATTRIB - changing the file attributes
FMAN_MAKE - creating a directory structure
FMAN_REMOVE- removing a directory structure
FMAN_FORMAT- formatting an SSD
FMAN_NAME - haming an SSD

It should not be accessed by any subclass, but semaisispinfo
which also contains this data.

fman.mode the current create/replace mode for a file copy operation, At the start of a
copy it is set to create the copy file(s) but may later be modified,
depending on the result of amaN_FILEEXIST message. It should not be
accessed by any subclass.

fman.srclen how many bytes to read from a source file, and the length of buffered data
to write to a target file. It should not be accessed by any subclass.

fman.dispinfo information describing the current file manager action (see the
fman_newname method for details of thecopy_bispstruct). It is intended
to be used to provide information about the current operation for the user
interface. It should only be read from within th@n_newname method.

fman.targname the generated full file specification of a target file. It should not be
accessed by any subclass.

fman.wildsrcname the wildcarded file name passed as the source file name in one of the
messages that initiates an operation. It should notdessed by any
subclass.

fman.wildtargname the wildcarded file name passed as the target file name in one of the

messages that initiates an operation between two files. It should not be
accessed by any subclass.

fman.buf the data read from the source file and written to the target file during a
file copy. It should not be accessed by any subclass.

FMAN methods

FMAN_INIT Initialise the file manager
VOID fman_init(VOID);

Create and initialise the five active objects whose handles are stored in the first five itemssof
property. The initialisation of each registersanas its owner and adds the active object to the application
manager's active object task queue.

Callsp_leave(E_GEN_NOMEMORY)0N failure.

FMAN_CANCEL Cancel an outstanding request

VOID fman_cancel(VOID);

Cancel any current file operation, senditg CANCEIMessages to the appropriate active object
components, depending on the valuenah.action

Following this, arFrmMAN_cOMPLETENESSAge is sent to indicate that the current operation has been
completed.
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FMAN_COPY Copy files

VOID fman_copy(UBYTE *src, UBYTE *targ, INT flags);

Start the copy of files specified by the wildcarded source file nage &b the wildcarded target name at
targ .

Before the copy is started, the source and target file names are validated:

« The source file name must not be a null string and it must be a name acceptabjeftartbe
function (the name is parsed with as the related name and the resulting full file specification
is written intofman.wildsrcname ).

« Ifthe target name is a null string, it is replaced by the file name and extension taken from the full
file specification infman.wildsrcname . The target name is parsed with@.L related name into
fman.wildtargname . A final check is made that the resulting source and target file names are not
identical.

If the validation generated the target name from the source name (because targ points to a null string) the
name and extension ifaan.wildtargname ~ are replaced by- .

Following this,fman.dispinfo.protocol andfman.action ~ are both set temaN_copPyin@nd
fman.dispinfo.blksiz is set taF-MAN_READSIZE With fman.dispinfo.flags set to indicate that the
appropriate fields are valid.

The value ofman.mode iS Set taP_FCREATE|P_FSTREAMSO that, initially, the copy files will be created (as
opposed to, say, replacing existing files).

Theflags parameter should contain a bitwise combination of one or more of the following values, defined
in factive.g

FS_ALL_FILES include all non-directory files that are neither hidden nor system files
FS_WRITABLE asFS_ALL_FILES, but excludes write-protected files (see below)
FS_HIDDEN include hidden files

FS_SYSTEM include system files

FS_DIRECTORIES include directory files

FS_MODIFIED exclude unmodified files (include only files that haveamorset)
FS_INCLUDE_SUBDIRECTORIES extend the scan to subdirectories

FS_PARSE_NAME parse file names before reporting them

TherFmscancomponent hagcan.flags  Set to the passedgs value,ored withFS_HIDDEN|FS_SYSTEM
andfscan.match IS set to point to the name and extension withinthewildsrcname  buffer. An
FS_FSCANMessage is then sent to thescancomponent to generate the list of files to copy. The initial
start up file name passed with this message is the full contemsh ofildsrcname

Any error encountered during the file name validation emiecals Fs_Fscanmethod results ip_leave
being called with an appropriate error.

On successful completion the method cpallsave(0) . TheFMAN_copPnessage must therefore be sent
under the protection ofi@enter .

Further processing of the file copy is handled byrihecancomponent.

FMAN_DELETE Delete files

VOID fman_delete(UBYTE *src, INT flags);

Start the deletion of one or more files as specified by the wildcarded file specification string pointed to by
src . In contrast to thenan_remove method, directories are not deleted.

Before the deletion is started the file specification string is validated. It must not be a null string and it
must be a name acceptable toghgarse function (the name is parsed with as the related name and
the resulting full file specification is written int@an.wildsrcname ).

Following this,fman.dispinfo.protocol andfman.action  are both set temAN_DELETEThe value of
fman.dispinfo.flags is set to indicate that the appropriate field is valid.
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Theflags parameter should contain a bitwise combination of one or more of the following values, defined
in factive.g

FS_ALL_FILES include all non-directory files that are neither hidden nor system files
FS_WRITABLE asFS_ALL_FILES, but excludes write-protected files (see below)
FS_HIDDEN include hidden files

FS_SYSTEM include system files

FS_DIRECTORIES include directory files

FS_MODIFIED exclude unmodified files (include only files that haveamorset)
FS_INCLUDE_SUBDIRECTORIES extend the scan to subdirectories

FS_PARSE_NAME parse file names before reporting them

TherFmscancomponent hagcan.flags  Set to the passedgs value,ored withFS_HIDDEN|FS_SYSTEM
andfscan.match IS set to point to the name and extension withinrthewildsrcname  buffer. An
FS_FSCANMessage is then sent to thescancomponent to generate the list of files to delete. The initial
start up file name passed with this message is the full contems ofildsrcname

Any error encountered during the file name validation emiecals Fs_Fscanmethod results ip_leave
being called with an appropriate error.

On successful completion, the method callsave(©) . TheFMAN_DELETEHMESSage must therefore be sent
under the protection ofi@enter .

Further processing of the file deletion is handled byrthecancomponent.

FMAN_RENAME Rename files

VOID fman_rename(UBYTE *src, UBYTE *targ);

Start the renaming of one or more files as specified by the wildcarded file specification string pointed to
bysrc to names specified by the wildcarded file specification string pointedtieyby

Before the rename is started the source and target file names are validated:

e The source file name must not be a null string and it must be a name acceptabjeftartbe
function (the name is parsed with as the related name and the resulting full file specification
is written intofman.wildsrcname ).

« Ifthe target name is a null string it is replaced by the file name and extension taken from the full
file specification infman.wildsrcname . The target name is parsed with@.L related name into
fman.wildtargname

Final checks are made that the resulting source and target file names are not identical, and that both file
specifications refer to the same directory (files can not be renamed across directories, devices or file
systems).

If the validation generated the target name from the source name (bhagaugeints to a null string),
the name and extensionfifian.wildtargname  are replaced by" .

Following this,fman.dispinfo.protocol andfman.action ~ are both set teMAN_RENAMET he value of
fman.dispinfo.flags is set to indicate that the appropriate field is valid.

TherFmscancomponent hagcan.flags ~ Set tOFS_ALL_FILES|FS_HIDDEN|FS_SYSTEM andfscan.match IS

set to point to the name and extension withinfifag.wildsrcname  buffer. AnFs_rscanmessage is then
sent to theemscancomponent to generate the list of files to rename. The initial start up file name passed
with this message is the full contentsnedn.wildsrcname

Any error encountered during the file name validation emiecals Fs_Fscanmethod results ip_leave
being called with an appropriate error.

On successful completion the method cpllsave(0) . TheFMAN_RENAMEESSage must therefore be sent
under the protection ofienter .

Further processing of the file rename is handled byrttseAncomponent.
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FMAN_MAKE Make a directory tree

INT fman_make(UBYTE *name);
Start the creation of a directory or directory structure as specifieghy{usingp_mkdir ).

The values ofman.dispinfo.protocol andfman.action ~ are both set temAN_MAKEThe string pointed to
by name is copied into théman.targname  buffer andman.dispinfo.sfname is set to point to this buffer.
The value ofman.dispinfo.flags is set to indicate that the appropriate fields are valid.

Following this, the property of thumkcomponent is modified directly, settiagive.isactive to TRUE
andactive.stat to zero. The I/O semaphore is then signalled (by caflirgignal ) so thatrmmkwill,
at some future timegceive amo_RUNTMessage.

The method returns zero.

See themmkclass for details of further processing.

FMAN_REMOVE Delete a directory structure

INT fman_remove(UBYTE *name);

Remove the directory structure specified by the name of a directory pointedateeb¥he specified
directory and all included files and subdirectories are deleted.

The values ofman.dispinfo.protocol andfman.action ~ are both set teMmaAN_REMoOvVH he value of
fman.dispinfo.flags is set to indicate that the appropriate field is valid.

The passed name is parsed intofithi@.wildsrcname  buffer and adjusted, if necessary (with the aid of a
call top_chdir ) to ensure that it contains a valid directory name for the relevant filing system. (For
MSDOS, for example, it ensures that the directory name includagiagr\' character.) This may fail if
the supplied text does not produce a valid directory name.

Thermscancomponent hagnscan.match ~ set to point to the string  (to match all files) and

fmscan.flags  Set tOFS_ALL_FILES|FS_INCLUDE_SUBDIRECTORIES|FS_HIDDEN|FS_SYSTEM SO that it will
generate the names of all the files and directories below the specified directory. Following thiscte
component is sent as_FsCANmMessage. The initial start up file name passed with this message is the full
contents ofman.wildsrcname

Returns zero if the remove has been started successfully, o5_ealls on error.
Further processing of the directory removal is handled byniseancomponent.

FMAN_COPYDEV Copy a device

VOID fman_copydev(UBYTE *src, UBYTE *targ, INT flags);

Initiate the copy of the device specifiedday to the device and directory name specifiegahy ,
reproducing the source device structure under the target directory. This method effectively provides a
backup service. The results will be unpredictabdecifdoes not point to a device name.

The value ofiags should be either zero, to copy all files,Fsr MODIFIED, to restrict the copy to only
those files which are marked as modified.

The values ofman.dispinfo.protocol andfman.action  are both set temaN_copPyiNgand
fman.dispinfo.blksiz is set torMAN_READ_SIZE The value ofman.dispinfo.flags is set to indicate
that the appropriate fields are valid.

The target name is copied irftan.wildtargname ~ , and is converted to a directory name, as in the
fman_remove Mmethod. The source name is parsed fin4a.wildsrcname  and both names are validated, as
for thefman_copy method. A further check ensures that the source and target names do not specify the
same device.

The value ofman.mode iS Set taP_FREPACE|P_FSTREAMSO any previously existing target files will be
overwritten without notification.

Thermscancomponent hagcan.flags  set to the passedgs value,ored with
FS_ALL_FILES|FS_INCLUDE_SUBDIRECTORIES|FS_HIDDEN|FS_SYSTEM, andfscan.match  iS set to point to
the string*" . An FS_FSCANMessage is then sent to thiescaNcomponent to generate the list of files to
copy. The initial start up file name passed with this message is the full contemtisvafdsrcname

Any error encountered during the name validation emscAls Fs_Fscanmethod results ip_leave
being called with an appropriate error.
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On successful completion, the method callsave©©) . TheFMAN_coPYDEMessage must, therefore, be
sent under the protection opaenter .

Further processing of the device copy is handled byniseancomponent.

FMAN_FORMAT Format a device

INT fman_format(UBYTE *devname, UBYTE *volname, UINT flags);
Initiate the formatting of the device specifieddayname, giving it a volume name specified Wyname .

Although there is no intrinsic restriction on the filing system in which the format is to take place, the
REM:: filing system currently does not support the required formatting services. Thus, an error condition
will occur if an attempt is made to format a device onRE#/:: filing system.

The value oflags must be either zero er FLOwWDENSITY It specifies the format mode for the formatting
of floppy disks. (This is primarily supplied to support future expansion since, at the time of writing, there
is noLOC:: floppy disk drive.)

The passed device name and volume name concatenateshittogname and the device is opened for
formatting with the open file handle written directly to Hage.pco  property of theemFmTCOMpoNnent.

The values ofman.dispinfo.protocol andfman.action  are both set tBMAN_FORMAT
fman.dispinfo.sfname is set to point to thenan.targname  buffer andiman.dispinfo.blksiz is setto 1.
The value ofman.dispinfo.flags is set to indicate that the appropriate fields are valid.

The property of themFmTcOomponent is further modified, by settifigmt.flags ~ to FMFMT_NAMEdefined
by theFrmFmTClasS)active.isactive to TRUEaNdactive.stat to zero. The I/O semaphore is signalled by
a call top_iosignal , ensuring thatmrmTwill eventually eceive amo_RUNMessage.

Returns zero if the remove has been started successfully, o5_ealls on error.

See theemrmTclass for details of further processing.

FMAN_NAME Name a device
INT fman_name(UBYTE *devname, UBYTE *volname);
Change the volume name on the device specifie@dJagme to the name pointed to byiname .

This method is exceptional, in that the action is performed synchronously. It will always have completed
(either successfully or with an error) by the time the method terminates.

The method returns zero if the device was named successfully, og5_galls with the appropriate error
number on failure.

FMAN_INFO Obsolete method

VOID fman_info(VOID);

This method is no longer in use and is maintained solely to preserve the OLIB user interface.

FMAN_ATTRIB Set file attributes

VOID fman_attrib(UBYTE *pname, UWORD attribs, UINT flags);

Initiate the setting of the file attributes specifiecitayps  for the set of files specified by the wildcarded
name pointed to byhame.

The value ofttribs  may take any combination of the following flags:

P_FAWRITE a writable file (not read only, deletable)
P_FAHIDDEN a hidden file

P_FASYSTEM a system file

P_FAMOD the file is marked as modified.

Both the set and the clear states of all flags are significant; the clear state has the opposite meaning to the
set state. For example, if therawRITEflag is not set then the file will be made read only.
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The value oflags must be eithexuLL to restrict the operation to the single specified directory, or
FS_INCLUDE_SUBDIRECTORIEZ0 extend the setting of attributes to files within all subdirectories of the
specified directory.

The values ofman.dispinfo.protocol andfman.action  are both set teMmAN_ATTRIBand
fman.dispinfo.flags is set to indicate that the appropriate field is valid.

The name pointed to lpyiame must not be a null string. Provided it passes this check, it is parsed (with a
related name of" ) into fman.wildsrcname , @ndfman.mode is set to the value aftribs

Thermscancomponent hagcan.flags  set to the passeegs value,ored with
FS_ALL_FILES|FS_HIDDEN|FS_SYSTEM, andfscan.match IS set to point to the name and extension within
thefman.wildsrcname  buffer. AnFs_rscanmessage is then sent to thiescancomponent to generate the

list of files whose attributes are to be changed. The initial start up file name passed with this message is
the full contents ofnan.wildsrcname

Any error encountered during the name validation emscafs Fs_Fscanmethod results ip_leave
being called with an appropriate error.

On successful completion the method callsave(0) . TheFMAN_ATTRIBMessage must therefore be sent
under the protection ofienter .

Further processing of the setting of attributes is handled svb@ancOomponent.

Deferred FMAN methods

0 FMAN_COMPLETE Processing completed

VOID fman_complete(VOID);
Notify that an asynchronous file manager request has now completed.

This message will not beceived if the requesaifed to start (if, for example, th@an_copy method
calledp_leave with a non-zero parameter). Provided the request started successfully, this message is
guaranteed to be received, regardless of the reason for the completion. Such reasons include:

+ there are no more files to handle
» the request was aborted by the user, or otherwise cancelled
» the request terminated with a non-recoverable error

Errors in the file manager request are handled (for example, vivtinge ERRORNAFMAN_FILEEXIST
messages) prior to receipt of this message and sadheomplete method does not need an associated
completion status.

Note that it is not considered an error if the requested action does not actually process any files, such as in
a request to delete files from an empty directory. If such a condition needs to be reported, it may be
detected by the receipt of amAN_coMPLETEEeSSage that is not preceded by one or more_NEWNAME
messages.

Typically, a subclass would use theeeipt of this message to destroy any objects dedowith the
display of status information for the current operation and to allow further file management actions be
selected.

This method is expected to return. Any code that may resplltelive being called must be run under
the protection op_enter .
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0 FMAN_NEWNAME Processing a new file
VOID fman_newname(FCOPY_DISP *pinfo);
Notify that processing is about to commence on a new file.

Information about the file is contained in theoPy_pispstruct pointed to byinfo . This struct is
declared in thecasyclass, since it contains data that is used by a numbens¥subclasses. For
convenience it is reproduced here:

typedef struct
{
UWORD flags; Which fields are valid
UWORD protocol; Which protocol being used
UWORD blksiz; Size of each block
UWORD blkno; Current block number
UWORD sftype; Source file type
UWORD rftype; Receive file type
ULONG sfsize; Source file size
ULONG rfsize; Receive file size
ULONG sfdate; Source file last modification date
ULONG rfdate; Receive file last modification date
UBYTE *sfname; Source file name
UBYTE *rfname; Receive file name
} FCOPY_DISP;

Since, in general, not all fields contain valid information,fiiye field indicates which of the fields are
valid as follows:

FCOPY_DISP_SFTYPE sftype contains eithep_FTEXT Or P_FSTREAM

FCOPY_DISP_SFSIZE sfsize  contains the source file size, in bytes

FCOPY_DISP_SFDATE sfdate contains, as a system time, the last modification date of the source file
FCOPY_DISP_SFNAME sfnamecontains a pointer to the source file name as a zero terminated string
FCOPY_DISP_RFTYPE rftype contains eithep _FTEXT Or P_FSTREAM

FCOPY_DISP_RFSIZE rfsize  contains the remote or target file size in bytes

FCOPY_DISP_RFDATE ridate contains, as a system time, the last modification date of the remote or
target file

FCOPY_DISP_RFNAME rinamecontains a pointer to the remote or target file name as a zero terminated
string

FCOPY_DISP_BLKSIZ blksiz contains a value that represents the amount of data that has been
processed when eaelWAN_UPDATENESSage is received

FCOPY_DISP_BLKNO blkno contains a value specifying the current block number that is being
processed (provided the appropriate fields are valid, the vastsz@biksiz
equals the maximum value @kno that will be reached during the processing)

FCOPY_DISP_PROTOCOL protocol contains a value specifying the curreminaction (one of
FMAN_COPYINGFMAN_DELETEFMAN_RENAMEMAN_MAKEFMAN_REMOVE
FMAN_FORMAFMAN_NAMBI FMAN_ATTRIB

Irrespective of the contents of theys field, the contents should not be read outsidefitta@_newname
method

An FMAN_NEWNAMBEeSSage is sometimes sent even if an error has prevented one or more fields from being
set up. It is therefore essential always to check if a field is valid before using its contents.

This method has two principal uses:
« it provides information about the current stage of processing that may be presented to the user

« it supplies a context for any particular error (for example, if a file is read only, it is known in
advance that the delete  service will fail with are_rILE_RDONLY error).

This method is expected to return. Any code that may respilteive being called must be run under
the protection of_enter
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0 FMAN_UPDATE Section of processing completed
VOID fman_update(VOID);
Notify that the next section of the requested action has completed.

The message will only beceived during the processing of the copy anché&rservices, each time that
either a block ofMAN_READ_sizebytes has been copied, or that a section of the pack has been formatted.

This method may be used to update any progress report that is being presented to the user. The values of
fman.dispinfo.sfsize andfman.dispinfo.blksiz can be used to determine the number of times that an
FMAN_UPDATENessage will beeceived, in order to report a percentage completion to the user. Note that
when formatting (that is, whéman.dispinfo.protocol has the valuemaNn_ForMATONIlY the low 16 bits

of fman.dispinfo.sfsize contain valid data, so in this case the top 16 bits should be masked off.

This method is expected to return. Any code that may respilteive being called must be run under
the protection of_enter .

O FMAN_FILEEXIST File exists
INT fman_fileexist(VOID);
Notify that the destination file of a copy exists.

This message will only beceived only ifman.mode is not set to cause existing files to be replaced. It can
therefore only be received if files are being copied as a resultrofan cormessage (and not
FMAN_COPYDE\sINCe théman_copydev method setsnan.mode to include thee_FrRepPLACEfag.

The method is expected to return one of the following values:
-1 (or any other negative value) abandon the copy service
0 replace this file only, further clashing names will cause this messagedtebesd again
1 skip this file and continues with the next file
2 replace this file and all subsequent files, regardless of whether the destination file exists.

This method is expected to return. Any code that may respiltedve being called must be run under
the protection of_enter .

0 FMAN_ERROR Determine error response
INT fman_error(INT errnum);
Determine the action to be taken in response to a detected error with error ewader

The method should return a value which specifies the form of error recovery. The range of options is
different, depending on whether or not the current operation is a filefeepyéton  is
FMAN_COPYIN

During a file copy the return value may be one of:
0 abandon copying the current file and continue with the following file
1 (or any non-zero value) abandon the entire copy operation.
During any other operation the return value may be one of:
0 retry the operation on the current file
1 abandon the entire operation
2 abandon the operation on the current file and continue with the following file.

This method is expected to return. Any code that may respiltesve being called must be run under
the protection of_enter .
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FMMK

ACTIVE FACTIVE FMMK

q owner
priority
isactive
pch
stat

destroy fa_close ao_run
ao—init— ao_init
ao—caneel— | ao_cancel

ao—abrun— ao_abrun

ao_queue
ae—dh—

Thermmkclass is designed to be used as a componemasfvhich uses it to implement the make
directory service.

Since the suppliedo_runmethod contains assumptions about the property of the object whose handle is
stored infactive.owner  , it is not suitable for use other than as a componemaf

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fmmk factive
The 'Create directory' active object

{
REPLACE ao_run

}
Property
None.

FMMK methods

AO_RUN Process a make directory request
INT ao_run(VOID);

Make the directory that was specified by an eariexN_makmnessage.

Sends the owningmaNanFMAN_NEWNAMBESSage, passing the addresaviaiNs fman.dispinfo struct

Then makes the directory (and any necessary intermediate directories) with @ eedtito. If this call
returns an errolsMANIS Sent alFMAN_ERRORIessage and, if this message retwmse, a further attempt
is made to create the directory. This is repeated until either the directory creatieedsuor the
FMAN_ERRORIESSage returns a non-zero value.

Following this,FmANiS sent alFMAN_COMPLETENESSage to indicate that the processing is complete. Note
that theao_run method is executed only once for eaethN_MAKENEssage.

The method returnsuNn_ACTIVE_USED
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FMEMT

ACTIVE FACTIVE FMFMT
q owner rdword
priority rdlen
isactive flags
pcb

stat

destroy fa_close ao_run
ao—init— ao_init ao_abrun
ao—ecaneel— | ao_cancel

ao—abrun— | ao—abrun—

ao_queue

a0

ThermrmTclass is designed to be used as a componemasf which uses it to implement the format
service.

Since the supplied methods contain assumptions that the object whose handle is sigirediner
is an instance of thevanclass, it is not suitable for use in other situations.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fmfmt factive
Format active object
{
REPLACE ao_run
REPLACE ao_abrun
CONSTANTS
{
FMFMT_NAME  0x01
}
PROPERTY

{
UWORD rdword;

UWORD rdlen;

UWORD flags; Controlling flags

}

}
Property

fmfmt.rdword a scratch buffer to receivath read during the format process.
fmfmt.rdlen the number (two!) of bytes read irt&fmt.rdword
fmfmt.flags controlling flag, initially set t&ommk_NAmand cleared on the first pass

through theao_run method

FMFMT methods

AO_RUN Process a format request
INT ao_run(VOID);
Perform a segment of the processing of a file manager format request.

If this is the first time that the method has been called followingsau_ForRMAMessage, the first read is
made, to obtain the format count, and the result is written to the bottom 16HbitsNef

fman.dispinfo.sfsize . Following this,FmANiS sent alFMAN_NEWNAMBESSage, passing the address of
FMARS fman.dispinfo struct.
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On subsequent calls, unless an error condition is encounterads sent alFMAN_UPDATENESsage,
active.stat is set torrueand another read is queued.

If a read request completed with erFiLE_EOF error, indicating that the format is complete, the method
sends itself ara_cLosEmessage and then semis\Nan FMAN_COMPLETENESSage.

All other errors result ip_leave being called.

The method returnsuNn_ACTIVE_USED

AO_ABRUN Process formatting error
VOID ao_abrun(VOID);
Process an error which caused 4beun method to calp_leave .

Supersends amo_ABRUNMessage and then semdsNanFMAN_COMPLETENESSAge.

FMSCAN
ACTIVE FACTIVE FSCAN FMSCAN
q owner flags
priority index
isactive pname
pch match
stat delim

finfo

crk

pcbarr

name
destroy fa—close— fs_matchname ao_abrun
ao—init— ao_init fs_fscan fs_filename
ao—cancel— ao_cancel ao_queue fs_dirname
ao—abrun— ao—abrun— ao_run fs_end_dirlist
ao—gueue- fa_close fs_fscan_end
a0

fs—fscan—enrd—

fs—dirname—

fs—tilerame—

fs—end-dirdist——

Thermscanclass is designed to be used as a componemasf which uses it to implement the copy file,
delete file, rename file, remove directory and copy device services.

Since the supplied methods contain assumptions that the object whose handle is sigikediner
is an instance of thevanclass, it is not suitable for use in other situations.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fmscan fscan

File system scan active object
{
REPLACE ao_abrun
REPLACE fs_filename
REPLACE fs_dirname
REPLACE fs_end_dirlist
REPLACE fs_fscan_end

}
Property

None.
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FMSCAN methods

AO_ABRUN Process an error

VOID ao_abrun(VOID);
Handle any error that arises within #erun method (provided byscan.

Reads the owningmvaRs property and, ifinan.action IS FMAN_COPYINGSENd\O_CANCEIMessages to the
fman.srcfile andfman.targfile component objects.

Then supersends the_aBrRuNMmessage and senggaNan FMAN_COMPLETENESSage.

FS_FILENAME Next file name

VOID fs_filename(VOID);

Process a new file name during a file name scan (the full file specification of the file isssariheme
buffer). This method will be called during a copy file, copy device, delete file, delete directory, rename file
or set attribute service.

Reads the owningmars property and performs one of the following actions, depending on the value of
fman.action

FMAN_COPYING the name for the copy file is generated by merging the current file name
from the scan with the wildcarded target name (fri@aa.wildtargname ).
If this is successful, the source and target files are opened by sending
FC_OPENMessages teMANS FMSRaandrMTARGCOmMponents. The source file
is opened in read only mode (with theesHAREflag set) and the target file
in text P_FSTREAM_TEX) Or binary mode, according to the source file type
specified byfman.mode .

Regardless of the success or failure of the name generation or the attempt to
open the filesfmANis sent alFMAN_NEWNAMEESSage, passing the address of
thefman.dispinfo  struct (whosefname andrfname elements point

respectively to the source and target file names). This allows the user
interface to display names that cause an error in addition to displaying valid
names.

The copy is started by sending am QUEUEMESSage tBMARS FMSRC
component. Further processing is controlled byrthercandrFMTARG
components.

FMAN_RENAME the file's new name is generated by merging the current file name from the
scan and the wildcarded target name (froam.wildtargname ) andrFMANIS
sent arFMAN_NEWNAMBESSage, passing the address ofrtaedispinfo
struct (whosefame andrfname elements point respectively to the old and
new file names). Provided the name generation did not fail, the file is
renamed.

FMAN_ATTRIB sends=MANan FMAN_NEWNAMEBessage and sets the file's attributes according
to the value ofman.mode .

FMAN_DELETE or sendsMANan FMAN_NEWNAMBESSage and deletes the file.
FMAN_REMOVE

An E_FILE_EXIST error that occurs when trying to create the target file for a copy causet® be sent
anFMAN_FILEEXIST message. See the earlier description of this method for the range of possible return
values and the resulting actions.

All other errors cause amAN_ERRORIeSsage to be sentraanand the return value determines what
form of error recovery action is taken. The range of possible actions depends on the service that is being
processed. The various options are listed in the description fafdherror method.

Except when either copying files or, following an error, the user selects to abandon the entire operation,
the scan is continued by sendiFgCANaN AO_QUEUE
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FS_DIRNAME Next directory name

VOID fs_dirname(VOID);

Process a new directory file during a file name scan. This method will be called when scanning into a
subdirectory during a copy or delete service.

Reads the owningmaRs property and, ifnan.action IS FMAN_copYINGadjusts the contents of the
fman.wildtargname ~ buffer to refer to the new subdirectory. Any error here resulisdave being
called.

Sends itself amo_QuEurnessage to continue the scan.

FS_END DIRLIST End of subdirectory
VOID fs_end_dirlist(VOID);
Process the reaching of the end of a subdirectory during a file name scan.

Reads the owningmARs property and, ifnan.action IS FMAN_REMOVEleletes the subdirectory whose

name is specified in thiman.name buffer (any files contained in the subdirectory have been deleted earlier
in the scan). Any error causegANto be sent anMAN_ERRORIessage. The return value determines the
action as follows:

0 retry the deletion until it ©weeds, or the user decides to skip or abandon

1 abandon the entire operation - Sem$CANRNAO_CANCEIMeEessage aneMANan FMAN_COMPLETE
message

2 continue, without deleting the subdirectory.

Otherwise, iffman.action IS FMAN_coPYINGadjusts the contents of tian.wildtargname  buffer to refer
to the parent directory. Any error here resultg_isave being called.

Sends itself ano_QuEurnessage to continue the sexteptfollowing a user decision to abort.

FS FSCAN_END Scan completion
VOID fs_fscan_end(VOID);
Process the end of the file name scan.

Reads the owningmaRs property and, ifiman.action  iS FMAN_REMOVEIeletes the directory whose name

is specified in theman.name buffer (any files and subdirectories have been deleted during the scan). If
fman.name specifies the root directory, the attempt to delete it will, of course, fail but this is not considered
an error. Any other error causesanto be sent anMAN_ERRORIeSsage. The return value determines the
action as follows:

0 retry the deletion until it ©weeds, or the user decides to skip or abandon

1 abort the entire operation - sefMiSCANRNAC_CANCEIMessage and SeRBIANaN FMAN_COMPLETE
message

2 continue, without deleting the directory.

SendsMANaN FMAN_COMPLETHIESSage.
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FMSRC
ACTIVE FACTIVE FCASY FMSRC
q owner recvname
priority flags
isactive
pcb
stat
destroy fa—close— ao_cancel fc_request_comp
ao—init— ao_init ao_run
ao—cancel— | ao—caheel— ao_queue
ao—abrun— ao_abrun fa_close
ao—gueue- fc_write
ao—+uh— fc_open
fe—request_—comp—

Thermsrcclass is designed to be used as a componemasfvhich uses it to implement the reading of
the source file in the copy file service.

Since the supplied method contains assumptions that the object whose handle is sigirediner
is an instance of thevanclass, it is not suitable for use in other situations.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fmsrc fcasy
Source file active object

{
REPLACE fc_request_comp

}
Property
None.

FMSRC methods

FC_REQUEST_COMP

VOID fc_request_comp(VOID);

Process a read completion

Process the completion of a read from the source file.

The read will always have beenrdfaN_READ_sizebytes intoFMANRS fman.buf  buffer. On completion of
the readman.srclen  contains the number of bytes actually read.

If the read completed successfully, it sends@wRITEmMessage tBMARNS FMTARGOmMponent to write
fman.srclen  bytes fromiman.buf  to the destination file.

If the read completed with an FILE_EOF error, the copy of the file is completaiaNs FMTARGCOMponent

is sent arFA_cLoOSEmessage, the destination file is set to have the attributes and modification date of the
source file (an error in reading the attributes of the source file causes to be called). If the copy is

of modified files only, the modifiede( FAmMoOD attribute of the source file is cleared. Ab_QuEurnessage

is sent tarMARS FscANcomponent to continue the scan for another file to copy.

If the read completed with any other ermemaNs FMTARGCOMpoNent is sent a&_CANCELIMessage and
FMANIS sent alFMAN_ERRORIessage, which allows the user to skip this file and continue, or abort the copy
service.
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FMTARG
ACTIVE FACTIVE FCASY FMTARG
q owner recvname
priority flags
isactive
pch
stat
destroy fa—close— ao_cancel fc_request_comp
ao—init— ao_init ao_run
ao—cancel— | ao—caheel— ao_queue
ao—abrun— ao_abrun fa_close
ao—gueue- fc_write
ao—+uh— fc_open
fe—request_comp—

ThermTARlass is designed to be used as a componemasf which uses it to implement the writing of
the target file in the copy file service.

Since the supplied method contains assumptions that the object whose handle is sigirediner
is an instance of thevanclass, it is not suitable for use in other situations.

Class def inition
Defined in sub-category fillactive.cl(generated header fifactive.g.

CLASS fmtarg fcasy
Target file active object

{
REPLACE fc_request_comp

}
Property
None.

FMTARG methods

FC_REQUEST_COMP

VOID fc_request_comp(VOID);

Process a write completion

Process the completion of a write to the target file.

If the write completed successfully, semasNnan FMAN_UPDATENESSage, updates the valuewins
fman.srclen  t0O FMAN_READ_SIZEand sends amo_QUEUENessage tBMANS FMSRccomponent.

If the write completed with an errarvaNs FMSRaCcOmponent is sent ato_CANCEIMessage aneMANIsS
sent arFMAN_ERRORIessage, which allows the user to skip this file and continue or abandon the copy
service.
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File manager example

The following example is of a simple application to back up the conteMs oising a console window as
the user interface. It formats &$D inB: and copies the entire contentdvafto B:. The process may be
aborted at any time by pressing ez key.

The category filemcopy.catis as follows:

IMAGE mcopy
EXTERNAL olib

INCLUDE appman.g
INCLUDE factive.g
INCLUDE p_keyb.h

CLASS bakfman fman
File manager to perform format and copydev operations

{

REPLACE fman_complete Operation now complete
REPLACE fman_newname Operation now on this file(s)
REPLACE fman_update Update copying display

REPLACE fman_error Error in operation, abandon/continue
PROPERTY

{
UWORD count;

UWORD increment;
UWORD maxcount;
}

}

CLASS breakkey active
Looks for Esc key being pressed
{
REPLACE ao_init
REPLACE ao_run
REPLACE ao_queue
PROPERTY
{
P_CON_KBREC k;
}
}

CLASS bakapp appman

{

REPLACE am_init

PROPERTY 2
{
PR_BAKFMAN *fman;
PR_BREAKKEY *breakkey;
}

}

Note that no method function is supplied for the file manager's deferedieexist method. It will

never be called in this example since the only file copies are ones that will replace any existing file of the
same name.
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The code for the application is as follows. Note that pressing Esc during the format will le8@&btire
B: unformatted.

#include <p_std.h>
#include <p_gen.h>
#include <p_file.h>
#include <p_sys.h>
#include <p_keyb.h>
#include <epoc.h>
#include <mcopy.g>

GLREF_D PR_BAKAPP *w_am;
GLREF_D VOID *winHandle; /* console device handle */

LOCAL_D INT escaped;
#pragma save, METHOD_CALL

METHOD VOID breakkey_ao_init(PR_BREAKKEY *self)
{
self->active.priority=PRIORITY_ACTIVE_WSERYV;
self->active.pcb=winHandle; /* console device must already be open */
p_send3(w_am,0_AM_ADD_TASK,self);
p_send2(self,0_AO_QUEUE);
}

METHOD VOID breakkey_ao_queue(PR_BREAKKEY *self)

/*

Checks for ESC during file manager commands

*

/
{
p_ioc4(self->active.pcb,P_FREAD,&self->active.stat,&self->breakkey.k);
self->active.isactive=TRUE;

}

METHOD breakkey_ao_run(PR_BREAKKEY *self)
/*
Aborts if ESC pressed
*
{
if (self->breakkey.k.keycode!=0x1b)
p_send2(self, 0_AO_QUEUE);
else
{
escaped=TRUE;
p_printf("\r\nUser aborted");
p_send2(w_am->bakapp.fman,0_FMAN_CANCEL); /* stops any service cleanly at any
time */
}
return(RUN_ACTIVE_USED);

}

METHOD bakfman_fman_error(PR_BAKFMAN *self,INT error)
/*
An error was detected in the operation of the engine.
This method causes the operation to be abandoned and,
in this example, results in the application being
terminated.
*/
{
escaped=TRUE;
return(1);

}
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METHOD VOID bakfman_fman_complete(PR_BAKFMAN *self)
/*
The last requested operation is now complete, for ANY reason.
*
/

if ((self->fman.action==FMAN_FORMAT)&&(!escaped))
p_printf("\r\n*** Format successfully completed ***\r\n");

p_send2(w_am,0_AM_STOP);

}

#define FORMAT_FLAGS (FCOPY_DISP_BLKSIZ|FCOPY_DISP_SFSIZE|FCOPY_DISP_SFNAME)

METHOD VOID bakfman_fman_newname(PR_BAKFMAN *self, FCOPY_DISP *pinfo)
/*

A new file is being acted on by the engine.

*

/

if (self->fman.action==FMAN_COPYING)

{
if (pinfo->flags& FCOPY_DISP_SFNAME)
p_printf("Copying %s",pinfo->sfname);

if (self->fman.action==FMAN_FORMAT)
{
[* store some info to avoid accessing it outside this method */
self->bakfman.count=self->bakfman.maxcount=0;
if ((pinfo->flags& FORMAT_FLAGS)==FORMAT_FLAGS)

self->bakfman.increment=pinfo->blksiz;
self->bakfman.maxcount=pinfo->sfsize;
/* copy sfsize into UWORD since, for format, only lower 16 bits are valid */
p_printf("Formatting %s",pinfo->sfname);
}
}
}

METHOD VOID bakfman_fman_update(PR_BAKFMAN *self)
/*

Update display, as next copy/format block has been processed.
Does not report progress on the copying of files.

*

if (self->fman.action==FMAN_FORMAT && self->bakfman.maxcount)

self->bakfman.count+=self->bakfman.increment;
p_print("\r%605u %05u",self->bakfman.count,self->bakfman.maxcount);
}

}

METHOD bakapp_am_init(PR_BAKAPP *self)
{

p_supersend3(self,0_AM_INIT,FLG_APPMAN_CLEAN|FLG_APPMAN_ONLYONE);
self->bakapp.fman=f_newsend(CAT_MCOPY_MCOPY,C_BAKFMAN,O_FMAN_INIT);
self->bakapp.breakkey=f_newsend(CAT_MCOPY_MCOPY,C_BREAKKEY,O_AO_INIT);
return(0);

}
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#pragma ENTER_CALL

LOCAL_C INT Runlt(VOID)
/*
Runs the format and copy services.
Designed to run in an enter harness.
*
/
{
f_leave(p_entersend5(w_am->bakapp.fman,0_FMAN_FORMAT,"LOC::B:\\","BACKUP",0));
p_send2(w_am,0_AM_START);
if (lescaped)
{
f_leave(p_entersend5(w_am->bakapp.fman,O_FMAN_COPYDEV,"LOC::M:","LOC::B:",0));
p_send2(w_am,0_AM_START);
}
p_send2(w_am,0_DESTROY);
return(FALSE);

}

LOCAL_C INT Dolt(VOID)
/*
Creates and initialises the application manager.
Runs the format and copy services under a further enter harness.
Designed to run in an enter harness to catch initialisation failures.
*

{

INT err,

escaped=FALSE;

w_am=(PR_BAKAPP *)f_new(CAT_MCOPY_MCOPY,C_BAKAPP);
p_send2(w_am,0_AM_INIT);

err=p_enterl(Runlt);

p_send2(w_am,0_DESTROY);

return(err);

}

#pragma restore

GLDEF_C main(VOID)

/*

Copy all of M: to an SSD in B:
*

/

{

p_linklib(0);

p_printf("Backing up M: to B:"); /* convenient way to start up the console device
*/

return(p_enter1(Dolt));

The neste@_enter protection for the calls tooit andrunit ensure that the application manager is not
sent apEsTRoYmessage if it fails to be created, but is destroyed in the event of any other failure.

TheDpeEsTROYMessage is not strictly necessary since the operating system will clean up all resources used
by an application when the application terminates. Nevertheless, it is good practice to ensure that an
application is in a fit state to free its resources at any time.

In this case, by use of the auto-destruction mechanism, destroying the application manager will cause the
destruction of both the file manager and gheAkkeyactive object. The superclass active objestoy

method ensures that any outstanding console keyboard read is cancelled and that the console device
(whose handle is stored #ative.ocb ) is closed.
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CHAPTER 17

THE LOCS LocAL FILE ScaN CLASS

LOCS

flags

pcb
pname
match
info
name
wildname

Is_matchname
Is_scan

Is_filename

TheLocsabstract class provides a set of methods to perform a synchronous scarQff thendROM::
filing systems to locate file names which match a wildcarded name. It is similar in purpose to, but simpler
than, the asynchronous scanning classes describedHildhfctive ObjectandFile Listschapters.

Locsuses a synchronous scan, so once a scan has been started no other events can be processed until the
scan completes. However, since file system requests arOiie andROM:: filing systems complete
very quickly, this is unlikely to cause any significant loss of responsiveness to user input.

Locsmust be subclassed to provide the defersediLENAME method, to process matching file names.

Precursors
The reader is assumed to understand:

» the PLIB/EPOC file system directory read functions
» theLOC:: andROM:: filing systems
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Class def inition

TheLocsclass subclasseooTand is defined in the sub-category féetive.cl(with generated header

file factive.Q.

CLASS locs root
Synchronous Local/ROM filing system file finder

{

ADD Is_matchname Matching name checker
ADD Is_scan Start the scan off

DEFER Is_filename Process located file name
CONSTANTS

{
LOCS_FLG_ROM 0x1000

LOCS_FLG_LOC 0x2000
LOCS_FLG_ROOT (0x4000|LOCS_FLG_LOC)

LOCS_FLG_ROOT_ONLY  0x4000 Internal to locs only
}
PROPERTY
{
UWORD flags; Controlling flags
UBYTE *pcb; Open directory file handle

UBYTE *pname;
UBYTE *match;

P_INFO info;

Where to read names into
Match name string
Currently found file info

UBYTE name[P_FNAMESIZE];
UBYTE wildname[P_FNAMESIZE];

}
}

controlling flags to drive the scan. This field should notdmessed by
the currently opened directory file handle. It should not be accessed by

a pointer to the name and extension within the full file specification in the
locs.name  buffer. A subclass may use this pointer to read the file name.

a pointer to the name and extension within the wildcard full file
specification in thécs.wildname  buffer. Used to determine if a
generated file name matches the name requirements. A subclass should

the file information corresponding to the file nameis.name , read
from the currently opened directory file. A subclass should treat this as

Property

locs.flags

any subclass.
locs.pch

any subclass.
locs.pname
locs.match

treat this as read only.
locs.info

read only.
locs.name

locs.wildname

the full file specification of the current file, whose file information is in
locs.info . A subclass should treat this as read only.

contains a parsed version of the wildcarded name passedidcthe
method. If necessary, it is modified during the scan in order to search the
ROM:: and/or the root directories of th©C:: filing systems.

17-2



17 THE LOCS LOCAL FILE SCAN CLASS

LOCS methods

JLS SCAN Perform a file scan

VOID Is_scan(UBYTE *pname, INT flags);

Perform a synchronous search for files with names matching the wildcard string pointedateetand
of type and location specified bygs . This method will not return until the scan is complete.

The value of flags may be amyed combination of items from the following two groups:

P_FAMOD select only modified files

P_FAHIDDEN include hidden files

P_FASYSTEM include system files

LOCS_FLG_ROM scan theROM:: device (scanned first)

LOCS_FLG_LOC scan the specified directory of &lDC:: devices (in alphabetical order)

LOCS_FLG_ROOT scan the root directory oflaDC:: device before scanning any specified
directory

The method first copies the valuefiafs intolocs.flags ~ and parses the string pointed topbyme into
thelocs.wildname  buffer. It then reads file names, from the directory files specifigadaye andflags |,
into thelocs.name buffer. For each file name it sendsianmMATCHNAMEESSage. If this returmgueit
also sends ars_riLENAME message. The sending of this message is under the protegtientaf so
that theis_scan method itself will never be terminated by a calp teave .

The scan is terminated either when there are no more file names to read or wherihee method
returns a non-zero value.

For example:
p_send4(locs,0_LS_SCAN,"fon\\*.fon",LOCS_FLG_ROM|LOCS_FLG_ROOT|LOCS_FLG_LOC);

will find all .fonfiles in the ROM, and in the root aifdn directories of alSSDs in tha.OC:: filing
system.

JLS MATCHNAME Check file name match

INT Is_matchname(VOID);

Check the file name pointed to lays.pname , whose file type information is ilacs.info  , against the
wildcarded name pointed to lgs.match  and the file types incs.flags

This method is not called when the name is of a volume or a directory file.
Returnstrueif the file matches the specified requirements eAsse

Deferred LOCS methods

LS FILENAME Process a file name

INT Is_filename(UBYTE *pname);

This method should contain the logic to process the name of a file that matches the initial specifications as
passed to the_scan method.

It is called from thes scan method each time the matchname method returnsrug with pname
pointing to the full file specification in thecs.name buffer. If the subclass is only interested in the file
name and extension, it may read thisisapname

The method is expected to retwALSE to continue the scan or, having found a file that satisfies its
requirements, it may retunrRueto terminate the scan immediately, causingdhean method to
return.

If this method does not retumruethe scan will terminate when the_scanmethod has no more file
names to read.
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CHAPTER 18

SYSTEM SERVICES

Each member of the SIBO family of machines supplies one or more of the following global system
services:

» to allocate or replace an icon position, or to remove an icon

» torun a file-based application by specifying the file that it is to open
* to nominate the current link paste server

» to provide the process id of the current link paste server, if any

All these services are available on MC 200/400 machines, where they are provided by the System process,
SYS$SHLL

On Series 3 and HC machines, only the two link paste related services are available and are supplied by
the window server processys$wsRyY

The available services arece@ssed by means of an inter-process message being sent to the supplying
process. TheysTemclass provides a simplified form of access that hides the inter-process messaging
mechanism.

Precursors
The reader is assumed to understand:

» the initialisation of therPpPmANCclass

SYSTEM

SYSTEM

pid

sy_init
sy_icon_pos
sy_link_server
sy_link_paste
Sy_exec_open

ThesysTemclass provides simple access to the available system services, as deboribed a

An application does not normally explicitly create and initialise an instance s¥#itemclass. On MC
and Series 3 machines, an instance ost#tsrEmclass is usually created and initialised automatically by
passing a flagr{.G_APPMAN_SYSTEBIN the MC, OIFLG_APPMAN_LINKINGON the Series 3) to the application
manager'sM_INIT method. In this case the handle of the created and initissagnminstance is stored
in the application manageggpman.system property field.

Note thatFLG_APPMAN_LINKING(which is defined imwimman.§ andFLG_APPMAN_SYSTERAuUSe the
appropriate process nangy§$sHLLOr SYsswsRvespectively) to be used by the application manager's
am_init method.
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Class def inition

ThesvysTEmclass subclasseootand is defined in the sub-category Blgoman.cwith generated header
file appman.

CLASS system root
For access to system services
{
ADD sy_init Gets the pid of the supplying process
ADD sy_icon_pos Allocate/remove/replace an icon position
ADD sy_link_server  Nominate oneself as the link paste server
ADD sy_link_paste Get pid and format mask of link paste server
ADD sy_exec_open Execute an application to open specified file
CONSTANTS
{
IC_SYSTEM_ALLOC 0 Allocate an icon position
IC_SYSTEM_REMOVE 1 Remove an icon position
IC_SYSTEM_REPLACE 2 Replace an icon position
}

PROPERTY
{
UWORD pid; Process id of shell
}
}
Property
system.pid the process id of the System process. This is private to the SYSTEM class

and should not be accessed by any other code

SYSTEM methods

J SY_INIT Initialise
VOID sy_init(TEXT *sysnam);

Initialise, by finding - and storing isystem.pid - the process id of the System application whose
application name isysnam.

Returns zero if successful. On error, writes nothingd@em.pid  and returns the relevant error number.

As explained earlier, this method is not normally called explicitly by application code. It is called by the
application manager in itsn_init method which supplies the appropriate text.

SY_ICON_POS Control icon positioning

VOID sy_icon_pos(UINT req, P_POINT *pos, UINT prev);
This service is only available on MC 200/400 machines.
Control the positioning of icons representing tasks. The behaviour depends on the rgluasfollows:

IC_SYSTEM_ALLOC Allocate an icon position, writing the allocated positionpés and
returning an index corresponding to this positioprdf is -1, the icon is
allocated at the first free position. Otherwiges; should be an index
returned by a previousr_ICON_Posmessage, when an attempt will be made
to allocate the corresponding position. If this position is occupied, the first
free position is allocated, as foprav of -1.

IC_SYSTEM_REMOVE Remove the icon at positiopos , which should contain a position
previously generated by ay_sysTEM_Posnessage with gq of either
IC_SYSTEM_ALLOCOr IC_SYSTEM_REPLACE The value ofrev is ignored.
Returns zero.

IC_SYSTEM_REPLACE Replace the position corresponding to the index valpein (which should
be an index returned by a previ@s IcON_Posmessage) with the position
in *pos . The value irpos is updated to be either the 'snap' position nearest
to the passed position, or the original position if this nearest position is
occupied. Returns an index corresponding to the new position.
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SY_LINK_SERVER Set link paste server
INT sy_link_server(ULONG fmask);
Nominate the current process (that is, the process which sends this message) as the link paste server.

The value ofmask is a bit mask of the formats in which the server is prepared to provide data. The
formats are discussed in the description ofLtkesy class definition in th&ink Pastechapter of this
manual.

Returns zero.

SY LINK PASTE Get link paste server
INT sy_link_paste(ULONG *pfmt);
Find the process id of the application (if any) that is the current link paste server.

If such a process exists, writes the bit mask of available formassto and returns the process id. The
formats are discussed in the description ofLtkesy class definition in th&ink Pastechapter of this
manual.

If there is no current link paste server, writes nothingfi@ and returns zero.

SY_EXEC_OPEN Run an application by file name
INT sy_exec_open(TEXT *pname);
This service is only available on MC 200/400 machines.

Queue a request to run the appropriate application that will open the file whose name is pointed to by
pname.

The application is selected on the basis of the file name extension together with the application/extension
associations declared in one or maeé.exffiles.

Returns zero without waiting for the request to complete.
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CHAPTER 19

INTER-PROCESS COMMUNICATION

This chapter describes tirecs andservVERclasses that may be used to receive and process inter-process
messages from one or more sources.

A process running under EPOC may open only one message channel for receiving inter-process messages.
Inter-process messages may, however, arrive from a variety of sources. In order to distinguish between
messages from different sources, it is conventional to group them, assigning a range of message type
values to each source. (The type value is stored igpghefield of thee_MEssAGEstruct that forms the

header of each inter-process message.)

The following message groups are defined and used by existing software:

CONSOL message types 0 to 0x0f (MC 200/400 only)
TOPLIP message types 0x10 to 0x1f (MC 200/400 only)
LINKSV message types 0x20 to 0x2f (link paste)

Automatic test system message types 0x30 to 0x3f

It is usually convenient to use a sepasgever objec{by definition, a subclass 6ERVER to process the
receipt of inter-process messages of each group. For exathplesssage types concerned with link paste
should be handled by a link paste server object.

Thelpcs class provides the central mechanism by which a process receives an inter-process message and
directs it to the appropriate server object. The relationship betregrand server objects is analogous to
that betweempPMANaNd active objects.

It may be noted that a process only needs to create an instanceoktikass (a message channel) if it
receives messages; a process may send an inter-process message without opening a message channel.

Precursors
The reader is assumed to understand:
» theAcTIVE class and the application manager's event scheduling mechanisms

» the PLIB inter-process messaging services, described Prtitesses and Inter-process
Messagingchapter of théLIB Referencenanual

» thep_enter andp_leave error handling services
Inheritance tree

/\ —
¢ active /
™ )
kT
/\/\\
/ ipcs  /
™ )
kT
/\/\\

/ _server /
~ {n} J

L~
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IPCS

ACTIVE IPCS

q hd

priority

isactive

pch

stat

destroy— destroy

ao—init— ao_init

ao—cancel— ao_cancel

ao—abrun— ao_queue

aoc—gueue- ao_run

ao—+uh— ao_abrun
ip_add_server

Thelpcs class is an active object that provides services to receive inter-process messages and dispatch
them to the appropriate server object.

This class should be used when several servers are required, to process messages of more than one group.
It should also be used if the application is to support link paste. The application can then take advantage
of the link paste server (described in the following chapter) even if no other servers are required.

In other cases, where only one group of message types is to be processed, it may be more convenient to
subclasspcs so that the messages are processed in the suclass method, rather than in a separate
server.

An instance of theecs class is created and initialised automatically during the application manager's
am_init method, provided the.c_apPMAN_IPcdlag is set, and its handle is writtenaf@man.ipcs

If you subclassecs you must explicitly create and initialise the instance yourself. You must not specify
therFLG_APPMAN_IPcdlag in theam_INIT message tapPmANattempting to open more than one

messaging channel will cause the application to fail). You may, however, store the handle in the
application managerippman.ipcs S0 that the object will be destroyed automatically when the application
manager is destroyed at termination of the application.

Class def inition
Defined in sub-category fileppman.cigenerated header fisgppman.{

CLASS ipcs active
The ipc server active object for inter-process communication

{
REPLACE destroy Set pcb to NULL as not really handle based

REPLACE ao_init Init message queue, add to appman queue, read
REPLACE ao_cancel Cancel a queued message read
REPLACE ao_queue Queue a message read
REPLACE ao_run Despatch message to a server
REPLACE ao_abrun Queue a read and supersend
ADD ip_add_server Add a server to the queue
PROPERTY
{
P_QUE hd; Server queue header
}
}
Property
ipcs.hd the head of the queue of server objects that can accept IPC messages. It

should not be read or manipulated by any subclass.
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IPCS methods

J DESTROY Destroy

VOID destroy(VOID);
Setactive.pcb  toNULL and supersend tlmEsTROYMESSsage.

Any non-zero value iactive.pcb IS a pointer to a message buffer for a received message; this is set in
theao_gueue method. Ifactive.pcb IS non-zero, the superclagstroy method assumes that it is an 1/0
channel and attempts to close it. Setting it to zero avoids the problem (and no information is "lost" by
doing so).

AO_INIT Initialise

VOID ao_init(UINT size, UINT num);
Initialise the IPCS object by performing a number of activities.
« Initialise an empty server queueipss.hd

« Initialise a message gueuenofn messages; each message slot will consist af @BSSAGE
heademplusa buffer of lengthize . The queue is initialised using the PLIB functprmminit
Note that it is the receiver that specifies the size (and, by iatilic the structure) of an inter-
process message.

« If the creation of the message queue &cessful, the object adds itself, with priority
PRIORITY_ACTIVE_IPCS , to the application manager's active object task queue and then sends
itself anao_QuEumNessage.

Callsp_leave on error.

AO_ QUEUE Queue a message read

VOID ao_queue(VOID);

If a message read is currently outstanding, indicatedtiy.isactive not set toFALSE, the method
does nothing.

If a message read is not outstanding, it queues a message read by calitge , usingactive.stat
as the completion status word. On completion of the read, the pointer ezéhed message slot will
have been written textive.pcb

If the call top_mreceive Succeedsctive.isactive is set torRUE The call top_mreceive Will panic if
messages have not been initialised or if an asynchronous messgige request is already pending.

J AO_CANCEL Cancel read request

VOID ao_cancel(VOID);

If a message read ot currently outstanding, indicated bytive.isactive set torALSE, the method
does nothing.

If a message read is outstanding, it gallscancel to cancel any pending asynchronous request to receive
a message and then waits (withvaitstat ~ Onactive.stat ) for the cancel to complete; it then sets
active.isactive tO FALSE

AO_RUN Process a message
INT ao_run(VOID);
Pass the message to one of the servers in the server queue.

Scans the items in the server queue until one is found that is prepared to process the type of message that
has arrived (by comparing the message type with the upper and lower message type limits stored in each
server's property). Calls panic(P_PANIC_P_IPCS_2) if no such server is found.
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The first server that is prepared to process the message is senRanmessage under the protection of
ap_enter (any error in the serverss_run method is expected to result in a calpteave with a non
zero error number).

On detection of such an error the server is sestvanBRUNMESSage, after which the run method
itself callsp_leave to propagate the error (thus causing the receipt abamsruNNessage).

If there are no errors, the_run method sends asxo_QuEumnessage to read another message and then
returnSRUN_ACTIVE_USED

AO_ABRUN Handle error

VOID ao_abrun(VOID);

Send amo_QuEurnessage to read another message before supersendiagABrRuNmessage.

IP_ADD_SERVER Add item to server queue

VOID ip_add_server(PR_SERVER *hand);

Add the server object pointed toisnd to the end of the server queue which is anchoredsnd  (i.e.
in theipcs object).

Unlike the application manager's queue, there is no priority system. If two servers can both handle a
message of a particular type, the one that was first added to the server queue will bessertthe
message.

Such a state is, in general, a programming error. Normally, each server is expected to handle a unique
range of message types. Note that the message types handled by a server fall into a single range.

SERVER

SERVER

q
1

t2
cid

destroy
sv_abrun
Sv_init

sv_run

TheservERabstract class defines a set of services for processing a received inter-process message.

SERVERMuUSt be subclassed to provide at leasivatan method in order to create a useful server object.
An example, the link paste server object, is described in the following chapter.

Server objects work closely with an instance ofitos class (described above) whose handle is stored in
the application managesgpman.ipcs
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Class def inition
Defined in sub-category filgc.cl (generated header filpc.g).

CLASS server root

{
REPLACE destroy Dequeue and supersend

ADD sv_abrun=p_dummy Handle leave from sv_run

ADD sv_init Queue to ipcs

DEFER sv_run Process message

PROPERTY
{
P_QUE q; Queue header
UWORD t1, Server type range (lowest msg number)
UWORD t2; (highest msg number)
UWORD cid; Client process id, or zero for any process
}

}

Property
server.q used to add the server to s server queue. It should not be accessed

by any subclass.

server.tl the lowest message type that is acceptable to this server. It is nead by
and should not otherwise be accessed.

server.t2 the highest message type that is acceptable to this server. It is read by
Ipcs and should not otherwise be accessed.

server.cid intended for the storage of a client process id, if any. It is not used by
either theservEROr IPCs classes and is therefore free for use by any
subclass. It may be used to store other information, if so required.

SERVER methods

J DESTROY Destroy

VOID destroy(VOID);

If the server object sits in apcs server queue, i.e the queue anchorgédds.hd , remove it from the
gueue using_deque . Then supersendmESTROYMESSage.

SV_INIT Initialise

VOID sv_init(UINT t1, UINT t2);

Send anP_aDD_SERVERmMessage to the object whose handle is stored in the applications manageér's (
appman.ipcs  property field. This object is assumed to be an instance of (a subclassiefstictass.

Copiest1 andt2 toserverti  andservert2  respectively, to set the range of message types acceptable to
this server. It is assumed thatis greater than (or equal) tto.

SV_ABRUN Handle error
VOID sv_abrun(VOID);
This method does nothing. It is calledibgs, following ap_leave in a server'sv_run method.

A subclass may replace this method to perform specific error handling, over and above that subsequently
executed in theecs ao_abrun  method.

This method is not expected to galleave .
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Deferred SERVER methods

SV_RUN Process a message
VOID sv_run(E_MESSAGE *pmess);
Process the message pointed t@rbyss.

This message is sent i’cs when it has determined that the message that has arrived is within the range
of types that this server is prepared to process.
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CHAPTER 20

LINK PASTE

Link paste is the term used for the transfer of data from one application to another, for example to transfer
a database record into the document currently being edited in a word processor. Link paste is initiated by
the Bring command in a Series 3 application and by a Link command in an MC 200/400 application.

To clarify terminology, this chapter refers toezeiverand asupplier A receiver is the process which
asks for the data while the supplier is the process which provides that data. In the context of link-paste, a
clientis synonymous with a receiver whileserveris synonymous with a supplier.

The following description applies to applications written for the Series 3 or the MC 200/400. It does not
apply to applications on the HC, since in this cases#sgemclass does not automatically provideess

to the appropriate system services (seesStrtem Servicehapter of this manual) In general, custom
applications written for the HC will need to provide their own means (usually by explicit inter-process
messaging) for the receiver to identify dahble supplier. Once this is done, however, the data may be
transferred using instancesLofikcL and a subclass ofNksv, as described below.

Link paste is implemented by means of inter-process messages sent by the receiver which are handled by
the supplier of the data. The supplier uses a link paste server object which is generally an instance of a
subclass ofINKksV (link server). The receiver geradlly uses an instance of theikcL (link client) class.

A supplier of data is the passive partner in the transfer in the sense that it replies to IPCS messages sent
by the receiver. Aupplier doesiot send IPCS messages to the receiver. (See the description of
p_msendreceivew in thePLIB Reference Manugl

The supplying process must, however, register itself if it is capable of supplying data and must be able to
specify in which set of data formats it is prepared to supply the data. A Series 3 or MC 200/400
application may register itself as the current supplier by sendiisy_amk_SeERVERmMessage to an owned
instance of theysTeMclass. For example, if a word processor has a highlighted region of text when it is
sent into background, it will, in general, register itself as the current supplier at that point.

The range of possible formats are declared, for convenience, lilnkis® class definition. Their
interpretation is significant to the application rather than taithiecL andLiNKSV classes.

A typical transaction is initiated by theaeiver and requires the receiver to perform the following
activities:-

» It must first locate a process that is prepared to provide data in a suitable format. In the case of an
application running on either the Series 3 or an MC machine, this is done by sending an
SY_LINK_PASTE message to an owned instance ofgh&remclass to retrieve both the process id
of the process which is currently registered as a supplier of data and a bit mask of the available
data formats.

» It must, at some stage, create an instance afitikeL class and send it al_STARTmMessage,
passing the process id of the supplier and the particular format, from those available, in which
the data is required.

» It sends one or monec_GET_DATAMessages (to thenkcL object), passing both the address of a
buffer which is ready to receive thatd and the maximum length of data which can be handled.
Once data has beeeceived, it can be transferred into the agglan's own data structures.

» This should continue until either the available data is exhausted, in which case the transaction is
automatically terminated, or until theaeiver does not wish to receive furthata In this
second case the receiver must sendcasTtopPmessage (to thenkcL object) to terminate the
transaction.
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The methods in thenkcL andLinksy classes and the particular values that their parameters take, in a
sense, establish a protocol for communication betweeredeéser andwpplier.

Precursors
The reader is assumed to understand:

e inter-process messaging
e the SERVER andbcs classes

Class diagram

;S —
/ server /
o )
N .
;o= —
¢ linkel /
™ )
(N
¢/ linksv /
o )
(G

LINKCL

LINKCL

pid

destroy
Ic_start
Ic_get_data
Ic_stop

TheLinkcL class provides the methods by which a process may initiate a link paste data trecester, r
one or more sections of data and,étessary, terminate the transaction.

Class def inition
Defined in sub-category filgc.cl (generated header filpc.g).

CLASS linkcl root
The link client

{
REPLACE destroy Stop the transaction then supersend

ADD Ic_start Start a transaction

ADD Ic_get_data Get a data record

ADD Ic_stop Stop the transaction

PROPERTY
{
UWORD pid; Process ID of link server
}

}

Property
linkcl.pid the process id of the process that is currently acting as the link paste
server
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LINKCL methods

J DESTROY Destroy

VOID destroy(VOID);

Stops any currently outstanding transaction with the link paste server by sendmgswPmessage
before supersending tibesTROYMessage.

LC_START Initiate a transaction
VOID Ic_start(INT pid, INT format);

Initiate a link paste transaction, requesting data of the type specifieehdy from the current link paste
server process.

pid is the process id of the current link paste server as retrieved by sersingn&_PASTE message to
the receiver's owneslysTEmobject.

Records the link paste server's process id by seitikaipid topid and then sendst_LINKSV_STEP
inter-process message, containing the required data format, to the current link paste server process.

Callsp_leave on error.

LC_GET _DATA Request data
UINT lc_get_data(UBYTE *buf, UINT len);
Request up ten bytes of data to be written to the buffer pointed tedsy

Sends av_LINKSV_STEP inter-process message, containing the buffer pointer and maximum length, to the
link paste server.

If there is no more data teceive Jinkcl.pid is set to zero, automatically terminating the transaction. A
furtherLc_sTARTmMessage is required in order to receive #ita dgain.

Returns one of:
« the (positive) length of data written by the link paste server to the buffer,
 E_FILE_EOF if there is no more data teceive,
e E_GEN_FAIL if the transaction has not been initiated.

Callsp_leave on all other errors.

LC_STOP Terminate a transaction
VOID Ic_stop(VOID);
Terminate any transaction with a link paste server.

It effectively cancels any current transaction and thenisetsid to zero. It is harmless if there is no
current transaction.

An LC_STARTMessage is required to start a further transaction.

Callsp_leave on error.
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LINKSV

SERVER LINKSV
q buf
t1 len
t2
cid
destroy sv_init
sv_abrun sv_run
ini
SY—Fth— Is_set_format
Is_get data

TheLinksvy abstract class provides the basic mechanisms for supplying, on request, sections of application
data in one of a variable number of formats.

LINKSV must be subclassed to supply the two deferred methods which depend on the way that the
application interprets the data formats. The formats are discussedHWMIve Referencenanual.

Class def inition
Defined in sub-category filc.cl (generated header filpc.g).

CLASS linksv server
The link paste server

{
REPLACE sv_init Supersend with parameters
REPLACE sv_run Process message

DEFER Is_set_format Set the desired format
DEFER Is_get_data Get a data record
CONSTANTS
{
| Message types
TY_LINKSV_STEP  0x21 Link paste step
TY_LINKSV_DEATH  0x22 Death of client
| Data formats - formats O to 31 inclusive are reserved for use by Psion

DF_LINK_NATIVE O known only to another invocation of the
supplying application
DF_LINK_TEXT 1 plain ASCII text
DF_LINK_TABTEXT 2 ASCII text including tab characters
DF_LINK_VOICE 3 voice processor data
DF_LINK_PARAS 4 text with a paragraph structure
DF_LINK_SPR 5 spreadsheet data
DF_LINK_WRD 6 word processor data (only for Series 3a and later
machines)
DF_LINK_AGD 7 agenda data (only for Series 3a and later machines)
}
PROPERTY
{
UBYTE *buf; Set by li_get_data
UWORD len; Set by li_get_data
}
}
Property
linksv.buf a pointer to data, in the required format, available for copying to the
client. This is read by the_run method and should be set by the
deferreds_get data method.
linksv.len the length of the data pointed tollaysv.buf . This is read by the

sv_run method and should be set by the defee@t data method.
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LINKSV methods

SV_INIT Initialise

VOID sv_init(VOID);

Supersend thsv_INIT message, specifyingr_LINKSV_STEP andTY_LINKSV_DEATHas the lower and
upper inter-process message types that this server is prepared to handle.

SV_RUN Process a message

VOID sv_run(VOID);

Process a received link paste inter-process message in thervangesv_sTEP tO TY_LINKSV_DEATH

The handling of an inter-process message is fairly complex and depends on a number of factors, not least

of which is the type of inter-process message received!

Inter-Process Message TY_LINKSV_STEP

An inter-process message of type LINKSV_STEP is part of a sequence of such messages transferring data

from the client to the server. The method distinguishes between therfirsiksv_sTEP inter-process
message and subsequent inter-process messages of this type.

First TY_LINKSV_STEP inter-process message

The firstTy_LINKSV_STEP inter-process message represents a new transaction and corresponds to

the client sending arc_sTARTmMessage to an instance ofiitskcL object. The link-server object
decides that this is the first time if the propesiyer.cid  is zero.

The following is done:-
e The process ID of the client is savediéfver.cid

e p_logon is called to request that tessmaNgrocess send it & _LINKSV_DEATHInter-
process message if the client terminates.

e TheTy_LINKSV_STEP inter-process message contains the required data format and this is
passed as the parameter ta.amnseT_FORMATMEssage which should register the format in
which the data is to be provided.

e The inter-process message is freed by callingree with a reply value of zero.

Subsequent TY_LINKSV_STEP inter-process messages

Subsequenty_LINKSV_STEP inter-process messages are expected to contain a pointer to a buffer

and a maximum length in the message data, as set bykioe Ic_get data method. Two
situations must be handled - the buffer pointer is zero or non-zero.

Zero buffer pointer

A zero buffer pointer is taken to mean that the client wishes to terminate the link paste
transaction. This is effectively a cancel and corresponds to the client sendimgaor
message to an instance oflitskcL object.

The following is done:-

e anLs_GET_DATAMessage is sent with a parameter of -1. The effect of this is to cause the

deferreds_get_data method to tidy and reset the link server object in preparation for a new

transaction.

e p_logoff is called to cancel the request that $hesmangrocess send®r_LINKSV_DEATH
inter-process message on termination of the client.

e servercid  Which contains the process id of the link paste client (i.e.eitedver), is set to
zero, therefore losing all knowledge of that client

e The inter-process message is frgethfree ) returning e_rILE_EOF to the client.
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Non-zero buffer pointer

A non-zero buffer is taken to mean that the client is making a request for (more) data. An
LS_GET_DATAMessage is sent to retrieve an amount of data needing the maximum length.

If thels_get data method returns aon-zerovalue:-

e itis assumed thaihksv.buf andiinksv.len have been set to indicate available data,
which is copied to the client's buffer.

e The inter-process message is frgethfree ) returning a value equal to the length of the data
copied to the client's buffer.

If thels_get data method returns aerovalue:-
« this is taken to mean that no more data is available.

e p_logoff is called to cancel the request that $hesmangrocess send®r_LINKSV_DEATH
inter-process message on termination of the client.

e servercid  Which contains the process id of the link paste client is set to zero, therefore
losing all knowledge of that client

e The inter-process message is frgethfree ) returning e_rILE_EOF to the client.

Inter-Process Message TY_LINKSV_DEATH

An inter-process message of type LINKSV_DEATHMeans that the link paste client died or was
terminated during the inter-process data transfer.

On receipt of this inter-process message, the following is done:-
e The inter-process message is fragehfree )

e servercid  Which contains the process id of the link paste client is set to zero, therefore losing
all knowledge of that client

e anLs_GET_DATAMessage is sent with a parameter of -1. The effect of this is to cause the deferred
Is_get data method to tidy and reset the link server object in preparation for a new transaction.

Deferred LINKSV methods

LS SET _FORMAT Set data format

VOID Is_set_format(UINT format);

Register the data format in which data is to be provided. For link paste initiated by one of the built-in
applications, the format will be one of the_LINK_xxx values listed in theinksv class definition.

The method should call leave on error.

LS GET DATA Provide data
INT Is_get_data(UINT len);
Provide not more thamsn bytes of data in the currently specified format.

A pointer to the data and its length should be writtamke.buf ~ andiinksv.len  respectively. The
method should return zero if there is no more data available, else a positive number.

A value of -1 fonen indicates that the client process no longer requires data. In this case the method
should tidy up and reset any variables so that futsireeT_bDATAMessages read the data from the start of
available data.

The method should call leave on error.
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