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CHAPTER 1

INTRODUCTION

This manual is a reference document for Psion's FORM 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.

TheObject Oriented Programming Guid useful pre-requisite reading as it provides the necessary
background to Object Oriented Programming as implemented at Psion. It can, of course, be read in
conjunction with th&=ORM Referencenanual.

The FORM library is a collection of classes which provide a range of document formatting and printing
services that are independent of the user interface used by an application. The object classes it contains
can be used directly or can be subclassed by any application code. Many of the classes inherit methods and
property from classes in the OLIB library; to&IB Referencenanual is, therefore, a useful pre-requisite.

Use of the FORM library allows complex applications to be built quickly and reliably.

Each chapter in this manual contains a description of a number of closely related classes. For example, the
document layout chapter discusses all classes related to the laying out of text on the screen.

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 where necessary.

The FORM library is supplied as tfam.dyldynamic link library in the ROM of all SIBO machines.

All classes in the FORM library are ultimately derived fromrbeTclass which is described in the
OLIB Referencenanual. It is, therefore, a required component of all object oriented programs.

The content of this manual describes the version of FORM as it exists on the Series 3a afd W@k

is identical on these two machines). In general, this is also applicable to the Series 3. However, where
behaviour on the Series 3 differs or where certain features, methods or property are not available on the
Series 3, then this will be noted at the appropriate points in the text.

Using FORM cl asses

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

IMAGE myprog

EXTERNAL olib
EXTERNAL form

This ensures that, amongst other things, the defined constants representing the external category numbers
for the FORM and OLIB categories (in this case]_MYAPP_FORBINACAT_MYAPP_OLIB respectively) are
available to application code.

1itis, however, permissible for a category that has no intrinsic dependence on other OLIB and FORM
classes to define its own root class and thereby eliminate all dependency on OLIB and FORM. See, for
example, th&uilding a Dynamic Libranchapter of th@©bject Oriented Programming Guide
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In the source code of the MYPROG application, an instance of an FORM class -rsagafwould be
created withp_new (Or f_new ) as follows:

p_new(CAT_MYPROG_FORM,C_PTSEG);

.If myprog.catdefines a subclass of a FORM class (say, the slassrseg this would exist in the local
category. An instance is created using the local category hunmbenwyPrROG_mYPRGES follows:

p_new(CAT_MYPROG_MYPROG,C_SUBPTSEG);

Similar consideratons apply to instances created by meamswafend .

—
Measurement units

Measurements are generally presented to the user in inches, centimetres or points (there are 72 points
per inch).

Internally, these measurements are stored either in twips or printer units. A twip is a twentieth of a point,
so that there are 1440 twips per inch.

Printer units are defined to be the natural units associated with a particular printer. The size of the unit
thus varies from printer to printer and is defined in the printer driver fila§#R Printingin the

Additional System Informatiomanual). The unit may be one tenth of an inch for a printer that has a

single monospaced font, whereas a typical value for a laser printer is one three hundredth of an inch
(corresponding to a printer resolution of 300 dots per inch)wlihevips_to_xy  method of thevbr

class, described later in this manual, converts a measurement in twips to the equivalent in printer units for
a particular printer.

|
Notation

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

Names

Except in class diagrams a class name is always given in upper case, for exanpie

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 cla&®oawith the title line:

EP _SENSE_CHARS Sense characters forwards

and prototyped as:
UINT ep_sense_chars(TEXT **pbuf, UINT pos, UINT n);
would be invoked by, for example:

UINT n,pos;
TEXT *buf; /* to take pointer to buffer */

n=40;
p0s=400;
n=p_send4(hand,O_EP_SENSE_CHARS,&buf,pos,n);
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wherehand is the handle of an instance of #mocclass.
This corresponds to a method function declared in C source code as:

METHOD UINT epdoc_ep_sense_chars(PR_EPDOC *self, TEXT **pbuf,UINT pos,UINT n)
{

The O symbol

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

Some methods (the vast majorityieftroy 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
leadingd symbol.

With the enter and leave mechanism, a call kave should only occur within the protection of a
p_enter harness. lf_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 sec8tmcinred
Error Recovenyater in this chapter.

Long p arameters

A small number of FORM class methods requit®rcor auLoNgparameter. For the reasons explained

in thelntroductionchapter of th@®bject Oriented Programming Guiddhe message-sending mechanism

in TopSpeed C does not support such parameters and they should be passedra@twnT)

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 Grady Booch and described in h@@hpeckoriented 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 aredafewads
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 printed in italics. If a
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 ofatagsubclassed froraees
which itself is subclasseaaa

AAAA BBBB CCcCcC
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 methodnmethod_c , is introduced in classeegbut 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.

Methods and property inherited from a superclass will be described in the appropriate class description.

. ____________________________________________________________________________________|
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 calljngave , 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 pesuien 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 declargnims

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 enter Wwill then return either zero (if the method
callsp_leave(0) oOr it executes to completion) or a negative error number.

Panic numbers

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

XADD does not have its own unigue panic numbers, but panics a client that atteritiptahpperation
using PLIB, OLIB and Window Server panic numbers, defined in the respective SDK manuals.
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Call-back methods

In general, an object passes a message to another object by calling the appropriate method using the
relevant method number. Within the code, the method number is usually a symbolic constant generated at
category translation time.

However, an alternative is to define suitable property within the calling object and set the property to
contain the method number. The code can then be constructed to use the value in the property, rather than
use the symbolic constant. For example, in a elassa call to such a method would take the form:

p_send(self->abc.handle,self->abc.methnum,...);

where the object's handle is assumed to have been wriden>c.handle andself->abc.methnum
has been previously set by, say:

self->abc.methnum = O_METHOD_NUMBER;

Clearly this is slightly less efficient, both in terms of memory usage and speed of execution, than the more
usual:

p_send(self->abc.handle,0_METHOD_NUMBER,...);
It does, however, offer a number of advantages that, in certain circumstances, can prove to be of use:

» it allows the message being sent to be changed dynamically during the lifetime of the calling
object

» the method number can be passed to the calling object, avoiding the need for the calling object to
have any knowledge of the class to which the message is being sent - this can be of value in terms
of design

« it allows the service to be supplieddnyy class that supports a suitable method function

» it effectively provides a multiple inheritance mechanism for the inheritance of class behaviour
(but not of class property)

Mixin classes

A mixin class is a class that is defined for the sole purpose of being combined (or mixed in) with other
classes to provide more sophisticated behaviour. Such a class encapsulates a single aspect of behaviour for
the inheriting class and is not intended to be instantiated in its own right. The following figure illustrates

a typical situation and shows that mixin classes are associated with multiple inheritance.

~ ~

mixinl a mixin2
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\ \J 3 —
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< aggregate
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For further discussion of mixin classes see, for exan@igct Oriented Analysis and Design with
Applicationsby Grady Booch, published by The Benjamini@uoings Publishing Company, Inc.

Although Psion's object oriented programming system does not support multiple inheritance, a mixin class
is an ideal way of formally specifying the required functionality of call-back methods. In application code
terms the mixin class itself has no physical existence, but its method functions will be implemented as
part of some other 'real’ class.

This manual contains formal descriptions of three mixin classes:
« therFormMDOMIXIN class, described in ti@rmatted Document Content Classbspter;
» thepaceLAYMIXin class, described in tiBocument Printing Classeshapter;
e theprNTPRWVMIXIN class, described in thRFint Preview Classhapter.

Each of the chapters referred to above contain 'real' classes which implement the respective mixin class
method functions.







CHAPTER 2

THE FORMATTED DOCUMENT CONTENT CLASSES

A window that is to display formatted editable text will own a class that contains the document text. The
display of the text is managed by a further two classes - an imager class (for esampig,and a

layout class (for examplecRLAY. These two additional classes (described ildbeument Layout
Classeschapter of this manual) are both formally owned by the window, but interact with each other and
the document content class to provide displayable formatted text.

% 4 Window\i 4 scrimg \/

™~ ) ™~ )
N N
Document\/ scrlay \/
¢ “content L
™ ) ™~ )
o N

During its initialisation, an instance of either sarLAYclass (described in tH2ocument Layout Classes
chapter) or therNLAYclass (used when preparing printable output, and described Drotuenent
Printing Classeshapter) must be provided with the handle of an instance of a suitable document
content class.

The document content class must support up to five specific services (two of which are mandatory) by
means of up to fiveall-backmethods, whose method numbers are also passesitayor PRNLAY

This chapter specifies the nature of the services that must be supported and describes the document
content classes that are supplied in the FORM library.
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The FORMDOC mixin class

FORMDOC

para_start

sense_chars
sense_plabel
sense_pdata

eng_page

TheForMDOMIXIN class provides thi@rmal specificatiorfor the call-back methods that must be
supported by any class that providesess to the text content of a formatted document. These methods
may be called by thecrLAyandPrRNLAYdOCUMenNt layout classes.

For a general discussion on call-back methods and mixin classes, Beeothectionchapter in this
manual.

TherormMDOClass does not appear in the FORM library and an instameswebowvill never be created.
TheFoRM library supplies the two classesbocandepFpodo encapsulate document text and provide the
behaviour to manipulate and query it. These two classes, described later in this chapter, supply the
minimum set ofFormbocall-back methods required bgrLAYandPRNLAY

Application programmers are, however, free to supply the methods in either a separate user-defined class,
or by subclassingppocor (more rarelygrPFpoC; any such methods must follow the general specification
prescribed by this description of thrwrMDOCIaSS.

Class diagram

The following class diagram formally illustrates the relationship betweerotiepomixin class and the
SCRLAYlayout class (see thigocument Layout Classebapter in this manual). Exceptionally, this
diagram shows theooTclass in order to emphasise the multiple inheritance aspect of mixin classes.

o~ o~
—_ —_
—
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% root % formdoc /
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~
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;
( scrlay
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Class def inition
CLASS formdoc root
{
DEFER para_start scan to start of paragraph, mandatory
DEFER sense_chars sense character content, mandatory
DEFER sense_plabel  sense paragraph 'label, optional
DEFER sense_pdata sense layout data for paragraph optional
DEFER eng_page sense a page number optional

}
Property
None.
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FORMDOC methods

FORMDOC_PARA START Scan to start of paragraph
VOID formdoc_para_start(UWORD *ppos);
Find the position of the start of a paragraph.

The parametegpos should point to @awoRrwalue which specifies a character position within the
document text; the method should scan the text to find the position of the start of the paragraph
containing the specified position.

The position of the start of the paragraph should be written bagkoto.

A method that performs this function is mandatory; it must be supplied by the object designated to be the
supplier of document text to an instanceokLAYor PRNLAY Versions of this method are supplied by the
EPDOCANdEPFDOCClasses.

FORMDOC_ SENSE_CHARS Provide characters

INT formdoc_sense_chars(SCRLAY_SENSECHARS *sense, SCRLAY_FONT **pf, UBYTE **pfw);

Sense a block of up t8s_MAX_PRINT_BOX_TEXT_LEsONtiguous characters of data of the same style from
the document text.

The parametesense must point to a data structure of tygErLAY_SENSECHART his structure, which is
included as part of thecrLAYclass definition, is as follows:

typedef struct
{
UWORD pos; document position to sense
WORD printer; TRUE for printer data, FALSE for screen data
TEXT *buf; address of character block
WORD blen; length of character block

} SCRLAY_SENSECHARS;

The value irnsense->pos  specifies the document position where sensing is to start. The address of a buffer
containing the first character should be writtegete->buf and the number of contiguous characters
available in this buffer should be writtensthse->blen

The value written t@ense->blen  must be less than or equaMie_MAX_PRINT_BOX_TEXT_LEMNVen if a
greater number of contiguous characters are actually present in the buffer. There are two reasons why
fewer than this number of characters may be available:

« the characters terminate at a physical boundary within a segmented buffer, that is, at the edge of
an individual buffer segment

« the characters terminate at a logical boundary where, for example, there is a change of font or of
text attributes

If content-specific layout (i.e. line segments with individual font and style information) is not supported,
the parameterg andpfw may be ignored and the method should retuuse This is the case with the
document classesbocanderPFDOC

If content-specific layouis supported, the parametersandpfw shouldnot be ignored.

If pf is notNnuLL, the method should write into the address of a pointer ts@rLAY_FoNTata structure.
This structure, which is included as part of gogLAyclass definition, is as follows:

typedef struct

{
UWORD fid; font ID for screen or typeface no.for printer

UWORD style; font style (e.g. bold)
UWORD height; height of printer font
} SCRLAY_FONT;

This data structure contains information that describes the font to be applied to the sensed characters.
The font descriptor should relate to either a printer font or the corresponding screen font, depending on
whethersense->printer iS TRUEOF FALSE.
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If pfw is notNnuLL, the method should write inpew the address of a pointer to a font width table for the
font that is to be applied to the sensed characters. The font width table should relate to either a printer font
or the corresponding screen font, depending on whethes->printer iS TRUEOr FALSE

The method should retunrug if the characters terminate at a logical boundary, otherwise it should
returnFALSE

A method that performs this function is mandatory; it must be supplied by the object designated to be the
supplier of document text to an instancesoRLAYor PRNLAY Versions of this method (which do not
support content-specific layout) are supplied byatheocanderFpocclasses.

FORMDOC_SENSE_PDATA Sense paragraph layout data

VOID formdoc_sense_pdata(UINT pos, INT printer, SCRLAY_PDATA *p);
Sense layout data for a specific paragraph.
The paragraph is that which contains the character position specified by the pasasneter

The parametes should point to a data structure of tgzRLAY_PDATAThe structure, which is included
as part of thescrLAvclass definition, is as follows:

typedef struct

{
SCRLAY_MARGINS *margins;  Paragraph margins

SCRLAY_TABS *tabs; Paragraph tabs
SCRLAY_SPACING *spacing; Paragraph spacing
} SCRLAY_PDATA;

If the parametegrinter ~ contains the valuerug the method should write the addresthogedata
structures of typ8CRLAY_MARGINSSCRLAY_TABSANASCRLAY_SPACINGNtO p->margins , p->tabs and
p->spacing respectively. The information in the three data structures will descrilpeititer layout for
the paragraph.

If the parametegrinter ~ contains the valueaLsk, the method should write the addressaaf data
structures of typ8CRLAY_MARGIN®NASCRLAY_TABSNtO p->margins andp->tabs respectively. The
information in the two data structures will describegbeenlayout for the paragraph. Since vertical
spacing is not represented on the screpespacing can be ignored.

A method that performs this function is optional and need not be supplied if there is no paragraph-specific
layout. If, however, it is supplied, it must be by the object designated to be the supplier of document text to
an instance afCRLAYor PRNLAY

FORMDOC_SENSE_PLABEL Sense paragraph label

VOID formdoc_sense_plabel(UINT pos, INT printer, PRNLAY_PLABEL **p);
Sense the label data for a specific paragraph.
The paragraph is that which contains the character position specified by the pasasneter

The method should write into the parametetheaddressof a pointer to @RNLAY_PLABELOata structure.
This structure, which is included as part of BraiLAyclass definition, is as follows:

typedef struct

{

SCRLAY_PLABEL s; as for the screen

UBYTE *wid,; the font width table

UWORD margin; margin for paragraph labels in printer units
UWORD gutter; gutter between label and para margin

} PRNLAY_PLABEL;

If the parametegrinter  contains the valuerug the method must specify all members of this data
structure.

If the parametegrinter  contains the valueaLsk, the method need only specify the first (i.e. the
SCRLAY_PLABE) member.

A method that performs this function is optional and need not be supplied if paragraph labels are not
supported. If, however, it is supplied, it must be by the object designated to be the supplier of document
text to an instance GICRLAYor PRNLAY

2-4
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FORMDOC_ENQ PAGE Return a page number
INT formdoc_enq_page(UINT pos, UINT len);
Return a page number.
The method should expect the following two parameters:
e pos, specifies a character position within the document text.

e len , specifies a character count, defining the number of contiguous characters starting at
positionpos .

If len is zero, the method should return the page number of the page that contains charactegdqaosition

If len isnonrzero and there iso page break between character posip@nand the character position
pos+len , then the method should return a zero.

If len isnonrzero and there iat least ongpage break between character posigi@nand the character
positionpos+len , then the method should return the page number of the page that folldirst thege
break in the ranggbs topos+len .

In any event, the method should always return zero if no page information is currently available.

It is worth noting that page numbers start from one; in other words, the first page is designated as page 1
andnot as page O.

A method that performs this function is optional and need not be supplied if the display of page breaks is
not supported. If, however, it is supplied, it must be by the object designated to be the supplier of
document text to an instancesafRLAYor PRNLAY

EPDOC
EPROOT EPDOC
maxlen b
pages
filter
ep_set_text ep_init
ep_scan_word ep_sense_len
ep_word_count ep_sense_chars
ep_scan_para ep_back_chars
ep_para_count ep_insert
ep_scan_block ep_extract
ep_add_para ep_delete
ep_copy_indent ep_clear
ep_copy_to_front ep_compress
ep_copy_to_back epdoc_para_start
ep_paste epdoc_sense_chars
ep_mod_chars epdoc_set_pages
ep_sense_text epdoc_eng_page
ep_capacity epdoc_goto_page
epdoc_set_filter
ep—COompress— epdoc_pos_filter
ep—init—
ep—sense—en—
ep—sense—chars—
ep—back—chars—
ep—insert—
ep—defete—
ep—extract—
ep—elear—
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Theeppocclass encapsulates formatted document text. It provides the property for storing and the
methods for manipulating the text and is referenced by instancessafrherandscrimccelasses.

Further, it supplies the two mandatory call-back methods: the 'scan to start of paragraph' method and 'the
sense character content' method (also known as 'the provide characters' method).

The fundamental characteristics and behaviour of editable documents are describ&dlitalie
Documentshapter of th®©LIB Referencenanual. Th&pPpocclass is designed for the efficient storage
and manipulation of large quantities of dynamically changing text. The text itself is containesGBusn
segmented buffer component.

For small quantities of text, the clagspog described later, is more efficient.

Class diagram

The following class diagram shows the relationship between the document conterpmtassd other
classes. The underlined classes are imported dioenand they arall discussed in th@®LIB Reference
manual.
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Pagination
Within its propertygppoccontains pagination information on the document.

This information is held in the form oftavormrray. The array itself is\arFLAT object whose handle is
held in the propertygpdoc.pages .

Each entry in the array represents a single page and contains a count of the number of characters fitting
into that page. It is worth pointing out that the first entry in the array represents the first page and this is
deemed to be page Aat page 0). The array itself is built by an instance obth&esactive objectnot by
EPDOC(the pagination processrislativelytime consuming and is best done as a low priority background
task).

A number ofeppoés methods change the content of the document text, for exapjpkert and

ep_delete . TO avoid the overhead of re-paginating the document every time text is inserted or deleted,
epbocmodifies the character count of the appropriate page (or pages) in such a way that the position of
the page break relative to the existing text remains unchanged.

Clearly, following any insertion or deletion, the calculated position of a page break may no longer be
strictly accurate. This situation can only be corrected when the owning application schedules a
re-pagination operation by sendingr. PAGINATEMessage to theRINTER class.

Document filter

Very often, there is a need to work witlsgbsef the whole document text. The precise meaning of a
subset varies from application to application. A situation that is very common occurs in word processor
applications where, often, ondytline text needs to be displayed and manipulated. For example, outline
text may consist simply of the headings in the document. In other words, text which is not part of the
outline must béogically deleted.

To handle this kind of situatioeppocembraces the concept of a document filter.

In essence, a filter is a map of the document indicating which sections of text are included in the subset
and which sections are excluded (or logically deleted). When the map exists, the document is said to be
filtered.

The document filter is implemented by means olwoRr@rray. The array itself is\aFLAT object whose
handle is held in the propefdydoc.filter




2 THE FORMATTED DOCUMENT CONTENT CLASSES

The entries in the array are logically grouped into consecutive pairs.

Starting from the first position in the document, the first entry in the array contains a count of the number
of characters which are to becludedor logically deletedrom the document; the second entry contains a
count of the number dbllowing characters which are to becludedin the filtered document. This

pattern is repeated for rest of the document.

The idea is more easily understood by looking at the schematic diagram below. The horizontal bar
represents document text where the shaded sections represent text whicleictodezbr logically

deletedfrom the document while the non-shaded sections represent text which iadtlutledas part of

the filtered document. Position zero is on the left hand side. The vertical column represents the filter array
with the individual elements marked each containing the length of the corresponding section of text.

Filter array

exclude count

include count

exclude count

include count

Y Y

— N B B |

T Document text

Position 0

The sum of the values contained in each element of the array should be the same as the length of the
unfiltered document.

It should also be noted that both the first and the last entries in the array are often zero.

Class def inition

Theeppocclass subclasses the OLIB clasgooTand is defined in the sub-category gledoc.cl(with
generated header fisgpdoc.§.

CLASS epdoc eproot
{
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
ADD epdoc_para_start Scan to start of paragraph
ADD epdoc_sense_chars Provide characters
ADD epdoc_set_pages Set the page list
ADD epdoc_eng_page Enquire page break position
ADD epdoc_goto_page Get pos at start of specified page
ADD epdoc_set_filter Set (or clear) the filter list

ADD epdoc_pos_filter Convert filtered pos to unfiltered pos
PROPERTY 3

{

PR_SGBUF *b; handle of buffers data

PR_VAFLAT *pages; number of characters in each page
PR_VAFLAT *filter;  filter (e.g for outline mode)

}
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Property

epdoc.b The handle of an instancesfBurcontaining the document text; this is a
component oEPDOC

epdoc.pages The handle of an instancefFLAT, containing aswormrray. Each
consecutive entry in the array contains a value giving the number of
characters in consecutive pages. The first entry in the array refers to page 1.
See thdPaginationsection above.

epdoc filter The handle of an instancewfFLAT, containing ajwormrray. The array

contains the document filter information as described iDth@iment filter
section above.

EPDOC methods

EP_INIT Initialise

VOID ep_init(UINT maxlen);
Initialise the instance &fPpocC

The maximum length of the document (the superclass progestymaxien ) is set to the value
contained in the paramet@exien . Note that this lengtincludesthe terminatinguuLL

An instance of the segmented bufferBuris created and its handle stored in the propgeiye.b . At the
same time, the instance is initialised by sendisg_anT message specifying a segment length of 128
bytes.

The buffer itself is seeded with a singleLL character. This is the delimiter which marks the end of the
text and, in effect, creates an empty document.

EP_SENSE_LEN Sense document length

UINT ep_sense_len(VOID);
Sense the current length of the document text.
The method returns the number of bytes of text stored; note thakthigleghe terminatinguuLL

If the document is filtered (i.epdoc filter is notNnuLL), the reported length is that of the filtered
document; again the lengéixcludeghe terminatinguuLL

EP_SENSE_CHARS Sense characters forwards

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

Find the address of the character within the segmented buffer (containing the document) whose position
within the document is given by the parameter.

The method places the address of the character into an areaadtosgss passed in the parameter
pbuf ; i.e. the address of the character is set+4sa .

In addition, it returns either the value in the paramet@rthe number of characters stored contiguously
at+pbuf , whichever is the smaller. As the document text is contained in a segmented buffer, the number
of contiguous characters at the given position will never be greater than the maximum number of
characters within a data segment. The number of contiguous charactéarsludéthenuLL that

terminates the document, if it happens to be in that particular segment.
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The following figure illustrates the situation for a non-filtered document.

(previous) (next)
buffer buffer buffer
segment segment segment

Character corresponding to
to document position POS

| | XX . . ox x|
o T conioums s
*PBUF
If the document is filtered (i.@pdoc filter is notNnuLL), the character position, address and character

count are all with respect to the filtered document.

More information on segmented buffers can be fourithe SGBUF Segmented Buffer Clakapter in
theOlib Referencenanual.

EP BACK CHARS Sense characters backwards

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

Find the address of a character within the segmented buffer (containing the document) which is a number
of bytesin front of the character whose position is specified by the parapistefhe method places the
required address into an area whaddresss passed in the paramegetf ; i.e. the required address is

set intospbuf .

In general, the required address is calculated by taking the address of the character whose position is
given bypos and subtractingitherthe value in the parameteir the number of contiguous characters
storedin front of that character, whichever is the smaller.

If the character specified pys lies at the very beginning of a buffer, then the required address will lie in
the previousbuffer segment.

In addition, the method returns either the value in the parametethe number of contiguous characters
stored in front of that character, whichever is the smaller.

As the document text is contained in a segmented buffer, the number of contiguous characters will never
be greater than the maximum number of characters which can be fitted in a data segment.

The following figure illustrates the situation for a non-filtered document where the character
corresponding to document positigss lies wholly within the buffer segmentbuf is shown pointing to
the lowest possible address in the buffer segment (a situationnw@umber of contiguous characters).

(previous) (next)
buffer buffer buffer
segment segment Character corresponding ~ Segment

to document position POS

| xx.. CUX XX | |

T contiguous characters

*PBUF (n >=no.contiguous characters)
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The following figure illustrates the situation for a non-filtered document where the character
corresponding to document positigss lies at thebeginingof the buffer segmentpbuf  is shown
pointing to the lowest possible address ingheviousbuffer segment (a situation where number of
contiguous characters).

(previous) (next)
buffer buffer buffer
segment segment segment

Character corresponding
to document position POS

xx.. oxx | Ix | |

T contiguous characters

*PBUF (n >=no.contiguous characters)

In both cases, i < number of contiguous characters, thgnf  will point to a position which is
(number of contiguous characters) bytes higher than (to the right of) that shown.

If the document is filtered (i.@pdoc filter is notNnuLL), the character position, address and character
count are all with respect to the filtered document.

More information on segmented buffers can be fourithe SGBUF Segmented Buffer Clakapter in
theOlib Referencenanual.

EP_INSERT Insert characters
INT ep_insert(UINT pos, VOID *buf, UINT len);
Insert characters into the (assumed unfiltered) document.

The source for the characters is the buffer whose address is passed in the peianidierparameter
len specifies the number of characters, while the parampgtendicates the position within the
document where the characters are to be inserted.

If an attempt to insert the characters were to cause the size of the document to exceed its maximum
permitted length (i.e. the value in the propegiyot.maxien ), then no insertion would be attempted and
p_leave would be called with an_GEN_oVEFRerror.

If the document has been paginated, the character count for the page containing documendopasition
incremented byn , so that page break positions, relative to the document text, do not move. This is
achieved by incrementing the appropriate array entry in the componentepbjegiages .

Re-pagination may well be desirable after the insertion of text but is not done here.

If there is insufficient memory to perform the insertjorave is called with are_GEN_NOMEMORYror.

The method returns zero if the insertion is successful, and is thus suitable for being called under the
protection ofp_enter .

EP_EXTRACT Copy characters
VOID ep_extract(UINT pos, TEXT *buf, UINT len);
Copy characters from the document into a buffer.

The parametegos specifies the position within the documémim where copying is to start. The
parametebuf points to a buffer supplied by the calieto which the characters are to be placed while the
parameteren specifieshow manycharacters are to be copied.

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

The document may be filtered or unfiltered. If it is filtered, the position and extracted characters are with
respect to the filtered document.
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EP DELETE Delete characters

VOID ep_delete(UINT pos1, UINT pos2);
Delete characters lying between two specified positions within the (assumed unfiltered) document.

The parametegos1 specifies the start document position while the pararmpeierspecifies the end
document position.

All characters starting at (and includingy1 and ending at (but excludingds2 , are to be deleted. The
method deletegés2 - pos1 ) characters beginning with the charactesoat by sending &B_DELETE
message to thecBurobject containing the document text. The following figure illustrates the situation; in
this example, the characters in lower case are the ones which are deleted.

) 9,800 009.9.9.9.9.4
posl pos2

Recall that the last addressable position lies immediately before the final paragraph delimiter (often
referred to as the terminatimngLL); consequently, the final paragraph delimgannotbe deleted.

If the document is paginated (ieddoc->pages IS NotNULL), the character count for the page containing
positionpos1 (and, if necessary, subsequent pages) is decremented by an amountgegeabio . This
may result in one or more pages containing zero characters. Page break positions for the remaining
characters, fromos2 onwards, occur between the same characters as before.

Re-pagination may well be desirable after the deletion of text but is not done here.

EP _CLEAR Clear the document
VOID ep_clear(VOID);
Delete the entire document content.

The method deletes all of the text but leaves the terminatingwhich marks the end of the document
by sending &B_DELETEmMessage to th&ssurFobject containing the text.

Any existing document filter is destroyed by calling éhéoc_set_filter method, directly.

EP_COMPRESS Compress allocated storage
VOID ep_compress(VOID);
Compress the allocated storage containing the document text.

The text itself is held in thecBur(segmented buffer) componentesiboavhose handle is held in the
propertyepdoc.b . The segmented buffer is compressed by sendingst@MPRESmessage.

The buffer always contains at least one cell and guarantees sufficient space to contain, as a minimum, the
document's terminatinguLL

EPDOC_SET _PAGES Set (or clear) the page list
VOID epdoc_set_pages(PR_VAFLAT *pages);
Clear an exsiting page list and/or set a new one.

The method destroys the currepdioc.pages component, if it exists, and resets the prop&sdyc.pages
to NULL

The parametesages is expected to be eitheuLL or the handle of &aFLAT object containing page
information (as described in the sectionesmocproperty) and is copied ingpdoc.pages .
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EPDOC_ENQ_PAGE Return a page number
INT epdoc_eng_page(UINT pos, UINT len);
Return a page number.

The parametegos specifies a document position while the parameterspecifies the number of
characters starting abs .

If the parameteken is zero, the method returns the page number of the page that contains the character at
positionpos ; recall that page numbers start at one.

If len is non-zero, the method returns:

« the page number of the page that contains the charagtgr, #itthere is a page break between
positionspos andpos+len .

» zero, if there i;0 page breaketween positionsos andpos+len .
e zero, ifpos is zero

The method always returns zero if there iggc.pages component (i.e. the propemydoc.pages IS
NULL).

EPDOC_GOTO_PAGE Get position at the start of a page
UINT epdoc_goto_page(UINT num);

Return the document character position corresponding to the start of a given page.

The parametetum specifies the page number.

Page numbers always start at oneutf is zero, a value of one will be assumedwuti is greater than the
maximum number of pages, the maximum value wil be assumed.

The method always returns zero if there igfdc.pages component (i.e. the propemydoc.pages IS
NULL).

EPDOC_SET_FILTER Set (or clear) the filter list
VOID epdoc_set_filter(PR_VAFLAT *filter);

Clear an exsiting filter list and/or set a new one.

The method destroys the curregdioc. filter component, if it exists, and sets the propertyuo.

The parametetter  is expected to be eithmuLL or the handle of gaFLAT object containing filter
information (as described in tid®mcument filtersection) and is copied into the propefiyoc. filter

Because it is no longer valid, the curreptdoc.pages component, if it exists, is also destroyed, setting its
property toNULL

EPDOC_POS _FILTER Get unfiltered position
UINT epdoc_pos_filter(UINT pos);
Retrieve the unfiltered document position corresponding to a filtered document position.

The parametegos is assumed to contain the position within the filtered document. The method converts
this position into the corresponding position in the unfiltered document.

If no filter exists (i.e. the propergpdoc filter iSNULL), the value irpos is returned.
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EPDOC call-back methods

EPDocsupplies the two mandatory call-back methods required to implemerd®omixin class. It
doesnot supply the other three optional call-back methods.

EPDOC_PARA_START Scan to start of paragraph
VOID epdoc_para_start(UWORD *ppos);
Find the position of the start of a paragraph.

The parametegpos points to ayuwormalue which specifies an (unfiltered) position within the document
text; the method scans backwards to find the start of the paragraph which contains this position by
sending areP_SCAN_PARANessage (see the descriptioremkootin theOlib Referencenanual). The
position of the start of the paragraph is written baclsdes .

If *ppos is already at the start of a paragraph boundary, no scanning will be done.

EPDOC_SENSE_CHARS Provide characters
INT epdoc_sense_chars(SCRLAY_SENSECHARS *sense, SCRLAY_FONT **pf, UBYTE **pfw);
Sense a block of Wys_MAX_PRINT_BOX_TEXT_LEONtiguous characters from the document text.

The parametesense must point to a data structure of tygErLAY_SENSECHART he structure, which is
included as part of thecrLAYclass definition, is as follows:

typedef struct
{

UWORD pos; document position to sense

WORD printer; TRUE for printer data, FALSE for screen data
TEXT *buf; address of character block

WORD blen; length of character block

} SCRLAY_SENSECHARS;

The value irnsense->pos  specifies the document position where sensing is to start. The address of the first
character is written teense->buf and the number of contiguous characters available is written to
sense->blen . The content ofense->printer is not used by this method and its value is, therefore,
irrelevant.

The number of contiguous characters available will be less than or equglIMax_PRINT_BOX_TEXT_LEN
for reasons stated in the description ofdh@ense_chars method. The sensing is done by sending this
instance oEpPpod(i.€. itself) aneErP_SENSE_CHAR®essage.

The methodalwaysreturns a value afaLse

The parameterg andpfw are not relevant here and can be ignored. They are included in the function
prototype because this method is a special case of a more general design.

In calling this method, thecrLAYobject passes the parametgrsandpfw which, in general, the call-
back methoaould modify in order to provide font and style information for a line segment.

EPDOG however, does not support line segments with individual font and style information and, therefore,
has no need to reference the parameteendpfw - which is why they can be safely ignored.

For the same reason, the method always returns theralsieto indicate that there is no change of font
or style in the characters sensed.
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EPFDOC

EPROOT EPFLAT EPFDOC
maxlen alen
gran
len
buf
ep_set_text destroy epfdoc_para_start
ep_scan_word ep_init epfdoc_sense_chars
ep_word_count ep_sense_len
ep_scan_para ep_sense_chars
ep_para_count ep_back_chars
ep_scan_block ep_insert
ep_add_para ep_extract
ep_copy_indent ep_delete
ep_copy_to_front ep_clear
ep_copy_to_back ep_compress
ep_paste ep_capacity
ep_mod_chars ef_granularity
ep_sense_text ef sense_buf
ep—capacity—
ep—compress—
ep—init—
ep—sense—len—
ep—sense—chars—
ep—back—-chars—
ep—insert—
ep—defete—
ep—extract—
ep—eclear—

Theeprpocclass is, in many ways, similargepoc However, it is useful and indeed more efficient for
very smalldocuments such as those containing the text for edit boxes in dialogs.

In contrast to theppocclass, the text is held contiguously in a single allocated cell.

The methods and property provided by its superclasséesht andeprooTare sufficient for the
behaviour required @Ppog although the class makes use&mfDo¢s epfdoc_para_start and
epfdoc_sense_chars  as the mandatory call-back methods (as required by instansesLaf).

Because the class is designed for handling small amounts of text, no methods comparakiésto
epdoc_set_pages method, for example, are needed.
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Class diagram

The following class diagram shows the relationship between the document contemtrbassnd other
classes. The underlined classes are imported dnoenand they arall discussed in th@LIB Reference
manual.

—~
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Class def inition

Theeprpocclass subclasses the OLIB classLAT and is defined in the sub-category &iedoc.cl
(with generated header fitgpdoc. .

CLASS epfdoc epflat
{

ADD epfdoc_para_start=epdoc_epdoc_para_start
ADD epfdoc_sense_chars=epdoc_epdoc_sense_chars

}
Property
None.

EPFDOC call-back methods

EPFDOCsuUpplies only the two mandatory call-back methods required to implemeamrkieomixin
class. It doesiot supply the other three optional call-back methods.

EPFDOC_PARA_START Scan to start of paragraph

VOID epfdoc_para_start(UWORD *ppos);

This method is exactly the same asdfc_para_start  call-back method discussed in ttepocclass
description.

EPFDOC_SENSE CHARS Provide characters

INT epfdoc_sense_chars(SCRLAY_SENSECHARS *sense, SCRLAY_FONT **pf, UBYTE **pfw);

This method is exactly the same asdfc_sense_chars  call-back method discussed in ttrpocclass







CHAPTER 3

THE DOCUMENT LAYOUT CLASSES

The document layout classes supply a flexible means to display formatted text. On the Series 3, the range
of applications using or subclassing these classes varies from simple edit boxes to the Data, Agenda and
Word applications.

An application must supply an instance of a (machine-specific) window class that supplies the user
interface for text editing and in which is to appear a view of the text. This edit window will create and
initialise document layout class components. Ebwinedit windows class as described in H\&IM
Referencenanual is a good example and is included in the class diagram below.

Precursors

An understanding of the document layout classes will be helped by a knowledge of:
» thep_enter andp_leave error handling services
» the OLIB editable document classeBROOT@NdEPFLAT
» the OLIB active object classcTIVE

Class diagram

The following diagram shows the relationships between the classes involved in document layout and are
discussed in detail in this chapter. TReaIVE class is imported from OLIB and is discussed in@h¢B
Referencenanual whileebwinis the HWIM window class mentioned in the introduction.
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SCRLAY

SCRLAY

paras
first
nomemory
adjust
scan

rd

fmt

doc

slines
spadjust
st

destroy

sl_init

sl_set

sl_sense
sl_line_ends
sl_pos_to_xI
sl_xI_to_pos
sl_begin_read
sl_read
sl_format_line
sl_scroll

sl_view
sl_discard_layout
sl_set_lines
sl_para_changed
sl_rescale

ThescRrLAyclass provides services to lay out paragraphs, lines and line segments for display on the
screen, from a document that is composed of a sequence of paragraphs.

In effect,scrLAYprovides property and structures whiabdelthe layout of a document on the screen.
The methods supplied by this class allow the layoodielto be manipulated.

An instance ob6crLAYis normally referenced by two other objects: its creator (normally a window class)
and ascrimGscreen imaging classcrLAvitself references a document object which contains the
character data to be formatted and supplies any content-specific layout data.

SCRLAYMay be used to lay out the text for display in a window in two modes:

e screen layoytwhere text is word-wrapped to the window boundary. Page break and margin
positions and the effects of tabs are shown only approximately but the display is well suited to
document editing.

» printer layout where line breaks and page breaks occur in the exact positions that they will occur
in the printed document, and the effects of margin indents and tabs are shown with greater
accuracy. The positioning of text is calculated in terms of the widths of characters in the current
printer's fonts but is, of course, drawn on the screen in the corresponding screen fonts. Queries
to the document content class, therefore, request a mixture of screen- and printer-related data
(see also theormpO®@OtiONal class and the idea of call-back methods).

Class def inition

ThescrLAyclass subclasseooTand is defined in the sub-category 8lelay.cl(with generated header
scrlay.g
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CLASS scrlay root

{
REPLACE destroy

ADD sl_init Set document and initial global layout style

ADD sl_set Set global layout style

ADD sl_sense Sense global layout style

ADD sl_line_ends Get x positions of line ends

ADD sl_pos_to_xI
pixel offset

ADD sl_xI_to_pos
to document position

ADD sl_begin_read Set up for a read of line data

ADD sl_read Read line data

ADD sl_format_line Format a line from a given pos

ADD sl_scroll Scroll the layout by lines

ADD sl_view View document position on specified line

ADD sl_discard_layout Discard layout
ADD sl_set_lines Set number of lines
ADD sl_para_changed

ADD sl_rescale Adjust screen/printer scaling

CONSTANTS
{

SCRLAY_SYM_HARD_HYPHEN 7 Not a word delimiter
SCRLAY_SYM_SOFT_HYPHEN 14 Also called potential hyphen
SCRLAY_SYM_HARD_SPACE 15 Not a word delimiter

SCRLAY_SYM_SHOW_SPACE 8 A visible space

SCRLAY_SHOW_TABS 0x01
SCRLAY_SHOW_SPACES 0x02
SCRLAY_SHOW_CRS  0x04

SCRLAY_SHOW_HYPHENS 0x08 Show optional hyphens

SCRLAY_SHOW_LFS  0x10

Convert line number & horizontal pixel offset

Cause lines from pos to be discarded

Convert document pos to line number & horizontal

SCRLAY_WIDOW_ORPHAN 0x20 Set to enable widow & orphan suppression

SCRLAY_ALIGN_LEFT 0
SCRLAY_ALIGN_RIGHT 1
SCRLAY_ALIGN_CENTRE 2
SCRLAY_ALIGN_JUSTIFY 3

SCRLAY_REPEAT_TAB 3
SCRLAY_NTABS_MAX 8

SCRLAY_SCAN_POS 0
SCRLAY_SCAN_XY 1
SCRLAY_SCAN_LINE 2

SCRLAY_SPACING_KEEP_NEXT 0x01
SCRLAY_SPACING_KEEP_TOGETHER 0x02
SCRLAY_SPACING_NEW_PAGE 0x04

SCRLAY_TBOX_TAB 0x8000
SCRLAY_TBOX_TAB_USED 0x4000
SCRLAY_TBOX_TAB_LEFT 0x2000
SCRLAY_TBOX_NO_STYLE 0x1000
SCRLAY_TBOX_MASK_LEN Oxff
}
TYPES

{
typedef struct

{

UWORD x; tab position

UWORD type; tab type (left, right, centre or repeated)
} SCRLAY_TABSTOP;

typedef struct
{
UWORD ntab; number of tabs
SCRLAY_TABSTOP tab[SCRLAY_NTABS_MAX];
} SCRLAY_TABS;
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typedef struct
{
UWORD left; Left margin
UWORD right; Right margin
UWORD indent; Left margin of first line in para
UWORD align; Alignment (left, right, centre or justified)
} SCRLAY_MARGINS;

typedef struct
{
UWORD line; Space between paragraph lines
UWORD above; Space above paragraph
UWORD below; Space below paragraph
UWORD flags; Keep together/next and start new page
} SCRLAY_SPACING;

typedef struct
{
UWORD fid; font ID for wserv or typeface for printer
UWORD style; font style (eg bold)
UWORD height; height of printer font
} SCRLAY_FONT;

typedef struct

{

UWORD pos; document position to sense

WORD printer; TRUE for printer data else screen data
TEXT *buf; address of character block

WORD blen; length of character block

} SCRLAY_SENSECHARS;

typedef struct

{
SCRLAY_MARGINS *margins; Paragraph margins
SCRLAY_TABS *tabs; Paragraph tabs

SCRLAY_SPACING *spacing; Paragraph spacing
} SCRLAY_PDATA;

typedef struct
{
SCRLAY_FONT font; font ID, height (printer only) and style
UWORD align; alignment
TEXT *buf; address of character block
WORD blen; length of character block
} SCRLAY_PLABEL;

typedef struct
{
UWORD len; Length of doc (one greater than max position)
VOID *content;  Object containing document content
WORD sensechars; Method to sense character segments
WORD sensepdata; Method to sense paragraph layout data
WORD senseplabel; Method to sense paragraph label
WORD toparst; Method to scan start of paragraph
WORD engpage; Method to enquire for a page break
} SCRLAY_DOC;

typedef struct que_tbox
{

struct scrlay_tbox *next;
struct scrlay_thox *prev;

} QUE_TBOX;
typedef struct scrlay_tbox
{
QUE_TBOX hd;
WORD width; width of box in pixels
UWORD tlen; number of doc positions, with mask info

} SCRLAY_TBOX;




3 THE DOCUMENT LAYOUT CLASSES

typedef struct que_line
{
struct scrlay_line *next;
struct scrlay_line *prev;
} QUE_LINE;

typedef struct scrlay_line
{
QUE_LINE hd;
QUE_TBOX thoxs;
WORD indent; x pixel position of left of 1st tbox
UWORD len; number of addressible content positions
UBYTE islast; TRUE if last line in paragraph
UBYTE new_page; TRUE if start of page
} SCRLAY_LINE;

typedef struct que_para
{
struct scrlay_para *next;
struct scrlay_para *prev;
} QUE_PARA,;

typedef struct scrlay_para
{
QUE_PARA hd;
QUE_LINE lines;
} SCRLAY_PARA;

typedef struct
{
UWORD pos;  document position
WORD line; line number
WORD x; x offset
} SCRLAY_PLX;

typedef struct
{
WORD scan; Criterion for scan
SCRLAY_PLX test; Test position for scan
SCRLAY_PLX pbeg; Beginning of para from scan
SCRLAY_PLX Ibeg; Beginning of line from scan
SCRLAY_PLX tbeg; Beginning of tbox from scan
SCRLAY_TBOX *pt; Current TBOX from scan
SCRLAY_LINE *pl; Current LINE from scan
SCRLAY_PARA *pp; Current PARA from scan
} SCRLAY_SCAN;

typedef struct
{
SCRLAY_PLABEL *label; To write in label margin
SCRLAY_FONT f; Font data for TBOX

UWORD width; Pixel width of TBOX
UWORD indent; Indent in pixels before thox
UBYTE blen; Length of text written to buf ...

... (See sl_read method)
UBYTE isfirst; TRUE if first TBOX in line
UBYTE islast; TRUE if last TBOX in line
UBYTE new_page; TRUE if page break before line
} SCRLAY_READ;

typedef struct
{
SCRLAY_PARA *pp; The next paragraph to read
SCRLAY_LINE *pl; The next line to read
SCRLAY_TBOX *pt; The next tbox to read
UWORD pos; The next document pos to read
} SCRLAY_RD;
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typedef struct

{
SCRLAY_PARA *pp; The next paragraph to format
UWORD pos; The next document pos to format
WORD line; The next line to format
UWORD pend; Pos at beginning of existing layout
when background formatting
WORD lend; Line number of beginning of existing layout

} SCRLAY_FMT;

typedef struct

{
UBYTE options; Layout options

UBYTE printer; TRUE if printer layout

SCRLAY_PDATA pd;  Global margins, tabs, spacing
SCRLAY_FONT *font; Global font ID and style

UBYTE *fwtab; Global font table or NULL

UWORD scrpwidth;  Width of screen (240 pixIs) in printer units
SCRLAY_FONT *sfont; Global screen font ID and style

} SCRLAY_STYLE;

}

PROPERTY

{
QUE_PARA paras; List of paragraphs
SCRLAY_PLX first; Screen/document position of 1st SCRLAY_TBOX
UBYTE nomemory; TRUE if failed to allocate memory
UBYTE adjust;  TRUE if spadjust has been changed
SCRLAY_SCAN *scan; Scan context
SCRLAY_RDrd;  Read context
SCRLAY_FMT fmt; Format line context
SCRLAY_DOC doc; Describes document object
WORD slines; Number of lines in screen or height of page
WORD spadjust;  Adjustment to scrpwidth
SCRLAY_STYLE st; Global layout style
}

}

Property

scrlay.paras The head of a list (a doubly-linked queue) of items representing the layout of
the data.

Each data item in the list represents a paragraph; from each of these is
gueued a list of data items representing lines within the paragraph; from
each of these is queued a list of data items representing individual phrases
within the line (i.e. sections of text with a different font or with different
attributes from its neighbours).

See the figure in the section titlBédta structuredor more detalil

scrlay.first The position of the first text box. This is described in terms of both a
document position and a screen position (the line number and the horizontal
pixel offset from the beginning of the line).

It is important to note that the line number can be negative; in a situation
where only part of a paragraph is visible at the top of the screen, layout will
have been generated for the whole paragraph. Consequently, those lines
which are not visible (i.e. above the screeii) ave negative line numbers.

scrlay.nomemory Used to indicate an out of memory error. SetrRoeif an out of memory
condition occurs.

scrlay.adjust Used to indicate whether the propefdyfay.spadjust has been changed.
Set toTrUEIf it has been changed.

scrlay.scan Used to keep track of the current scan position and the general context when
scanning.

scrlay.rd This is ascrRLAY_RoDdata structure wich is used to record the current read
context when reading through the layout.
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scrlay.fmt Used to keep track of format data when generating layout.

scrlay.doc Document content information. This data structure holds the call-back
methods and the handle of the document object; this property is set on
initialisation by thesL_INnIT method.

scrlay.slines The number of lines in screen or height of page.
scrlay.spadijust Adjustment to thecrpwidth member of the global layout style data in the
scrlay.structure property. Thecrpwidth member contains the width of

the screen in printer units.

scrlay.st A data structure that contains the global font ID, style information etc, set
during initialisation. In general, this information applies to the whole
document unless "overriden" by content specific information. This data may
subsequently be set using theet method and sensed using gheense
method.

Data structures

The data structure of prime importancest®LAYis that which is anchored in the property
scrlay.paras. It is a model of the layout of that part of the document text which is visible. It contains
sufficient information to allow the text to be drawn correctly.

The figure below illustrates the situaticiaray.paras ~ points to the head of a queuesaRLAY_PARAYpe
data structures each of which corresponds to a paragraph in the layout. From each of these is queued a
number ofSCRLAY_LINE type data structures each of which corresponds to an individual line on the screen.

A displayed line may be drawn using one or more text boxes. Typically, more than one textbox is used
when a section of text within the line is displayed with a different font, emphasis or style to the
neighbouring text in the line. Data structures of typrRLAY_TBO)are used toepresenthese textboxes

and are queued from tlserLAY_LINE data structures.

It is important to note that the layout is built in whole paragraphs. Thus, where a paragraph is only partly
on the screen, some of the correspondioRLAY_LINE andscRLAY_TBOxata structures will represent
lines and text boxes which are not visible.

In general, the methods of this class build or modify this data structure. For example sttroLL
method can have the effect of removsaRrLAY_PARAtems from the queue at one end and adding new
SCRLAY_PARAtems at the other (depending on the direction of the scroll).

scrlay_paras

QUE_PARA

SCRLAY_PARA

SCRLAY_LINE

=

SCRLAY_TBOX

Special characters
SCRLAYtreats certain characters in the content as special:

« character 0 marks a paragraph end.

e character 74CRLAY_SYM_HARD_HYPHErepresents a 'hard' hyphen, that is not treated as a word
delimiter.
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e character 9W_KEY_TAB represents a tab character.

e character 10Lf) represents a forced line break.

e character 149CRLAY_SYM_SOFT_HYPHEKepresents a 'soft' hyphen (or potential hyphen).

e character 159CRLAY_SYM_HARD_SPALEEpresents a space that is not treated as a word delimiter.

To support the display of special symbols, all screen fonts must include distinctive graphics for the
following characters:

« character 0 as a paragraph end symbol.

« character 7 as a hard hyphen symbol.

e character 84CRLAY_SYM_SHOW_sSPAGES a 'shown' space (the same width as character 32)
« character 9 as a tab symbol.

« character 10 as a forced line break symbol.

« character 14 as a soft hyphen symbol.

Font-width tables
Font width tables are required wheorLAYis in printer layout mode. There are two types of table:

e monospace fonts
e proportional fonts

A table for a monospace font just consists of two bytes - the first byte isvhile the second contains
the width of each character.

A table for proportional fonts contains 256 bytes; the first contains the valuel, to distinguish the table
from a monospace font width table, while the remaining 255 bytes contain the widths of each of the
255 possible characters

SCRLAY methods

Most of these methods are used by an associated instancesokRthieclass. Instances of tlerLAYand
scriMGclasses work in close co-operation. It is not expected that the creator of an instaoreofill
directly access any methods other thiaiit , sl_set andsl_sense .

SL_INIT Initialise

VOID sl_init(SCRLAY_DOC *doc, SCRLAY_STYLE *pstyle);

Initialise a newly created instancesafRLAYbyY copying the supplied document content information and
the global layout style data inderlay.doc ~ andscrlay.st  respectively.

scrlay.paras  Which is the anchor point for a list (a doubly linked queue) of data items representing the
layout of the data, is initialised.

The document content information is specified by the parameten pointer to a structure of type
scrLAY_bpocThe structure which is included as part ofsheLayclass definition, is as follows:

typedef struct
{
UWORD len;
VOID *content;
WORD sensechars;
WORD sensepdata;
WORD senseplabel;
WORD toparst;
WORD engpage;
} SCRLAY_DOC;
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The individual fields in thecrLAY_boctructure have the following meaning:
e doc->len is the length of the document in characters, including the terminating zero byte.

e doc->content is the handle of the object that contains the text - typically an instance of (or a
subclass offppocor EPFDOC

« the remaining fields specify the method numbers of call-back methods used to query the
document content. Two of these methoéisc->sensechars ~ anddoc->toparst - are mandatory
and are supplied by bottrbocanderrFboc

The remaining three methods are optional. If they are not supplied, the corresponding fields of
thescRLAY_pogtructure (i.edoc->sensepdata , doc->senseplabel ~ anddoc->engpage ) should
be set to zero.

The requirements of all five of these methods are specified Fothvepoaotional mixin class, described
in The Formatted Document Classdwmpter of this manual.

The global layout style is specified by the paramgigle , a pointer to a structure of type
SCRLAY_STYLE.

The global layout style is the style applied to the whole document in the absence of any content-specific
style supplied by the document content call-back methods. See the descriptiog_eéthaenethod for a
fuller discussion.

Finally, the method sets tlpend member of thecrlay.fmt ~ property to the highest possible value, i.e. the
value Oxffff.

SL_SET Set global layout style
VOID sl_set(SCRLAY_STYLE *pstyle);

Set the global layout style (i.e. the style that is applied to the whole document in the absence of any
content-specific style supplied by the document content call-back methods) and reset the property
scrlay.adjust to zero.

The style is specified by the paramateyle , a pointer to a structure of tyserLAY_STYLE.
The entire content of this data structure is copied into the objeclyst  property.
ThescrLAY_sTYLEStructure which is included as part of 8erLAYclass definition, is as follows:

typedef struct
{
UBYTE options;
UBYTE printer;
SCRLAY_PDATA pd;
SCRLAY_FONT *font;
UBYTE *fwtab;
UWORD scrpwidth;
SCRLAY_FONT *sfont;
} SCRLAY_STYLE;

pstyle->options contains a set of flags which control whether certain optional features are to be
included. Amongst these are flags which control whether special symbols, such as paragraph ends, are to
be displayed.

The flags (which can bered together) and their meaning are as follows:

SCRLAY_SHOW_TABS if set, display tabs on screen
SCRLAY_SHOW_SPACES if set, display spaces on screen
SCRLAY_SHOW_CRS if set, show paragraph ends on screen

SCRLAY_SHOW_HYPHENS if set, show all soft (potential) hyphens on screen
SCRLAY_SHOW _LFS if set, show forced line breaks on screen

SCRLAY_WIDOW_ORPHAN if set, enable widow and orphan suppression
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The value opstyle->printer is used to decide whether screen or printer layout is to be generated:
e TRUEQenerates printer layout
e FALSEQenerates screen layout

Thepstyle->pd ~ structure specifies global values for paragraph margins, tab positions and spacing.
The three pointersstyle->pd.margins , pstyle->pd.tabs andpstyle->pd.spacing must point to data
structures of typ8CRLAY_MARGINSSCRLAY_TABSANASCRLAY_SPACINGespectively. These data structures
must remain in existence while being referenced by an instascgiofy Typically, this is for the

lifetime of thescrLAYObject and it is common for the three data structures to form part of the property of
the creator of thecrLAYoObject.

The global settings can be overriden for any individual paragraph by content-specific paragraph layout
specified by the optional call-back method whose method number can be found in the document content
information, i.escrlay.doc->sensepdata

The three pointers may be settaLL if all of the corresponding paragraph layout is content-specific.

Each ofpstyle->font andpstyle->sfont contain pointers tecRLAY_FONTJata structures that

respectively specify the global printer font and the corresponding global screen gemie-Horinter

is FALSE, both pointers may indicate the global screen font. The global settings can be overriden for any
individual line segment by means of #t@ay.doc->sensechars call-back method.

If pstyle->printer iS TRUE pstyle->fwtab must contain a pointer to a glolminter font width table.
This only needs to be set in printer layout mode. The global setting can be overriden for any individual
line segment by means of tkelay.doc->sensechars call-back method.

The content opstyle->scrpwidth is relevant only when generating printer layout, that is, when
pstyle->printer isTRUE In this case it defines the basis for the accurate on-screen representation of
printer tab positions.

SL_SENSE Sense global layout style
VOID sl_sense(SCRLAY_STYLE *pstyle);

Sense the global layout style, i.e. the style that is applied to the whole document in the absence of any
content-specific style supplied by the document content call-back methods.

The global layout style data is written to a data structure ofstypeay_sTyLEpointed to by the parameter
pstyle and supplied by the caller.

DESTROY Destroy
VOID destroy(VOID);
Destroy the instance.

The method destroys the instance by sendingLamscarRDmessage to free all memory used by the
layout model before supersendingesTROYMessage.

SL POS TO_XL Convert position to line number and pixel offset
INT sl_pos_to_xI(SCRLAY_PLX *plx);

Convert a character position within a document to the corresponding line number on the screen and the
horizontal pixel offset of that character position within the line.

A data structure of typgcRLAY_PLxpointed to by the parametgx is supplied by the callepix->pos
contains the character position. The corresponding line number is writiesitee ~ and the
corresponding horizontal pixel offset of that character within the line is writtgnto .

If the character position is on the screen, the method returns O.

If the character position idave the screen, the method writes a valu8@d00 topix->line  and
returns -1.
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If the character position is below the screen or beyond the end of the document, the method writes a value
of +30000 toix->line  and returns +1.

This method is used by the screen image darsvg and is not normally accessed directly by users of
FORM.

SL XL TO _POS Convert line number and pixel offset to position

VOID sl_xI_to_pos(SCRLAY_PLX *plx);

Convert a screen line number and the horizontal pixel offset within that line to the nearest matching
character position within a document and then adjust the screen line number and the horizontal pixel
offset to match the character position exactly.

A data structure of typgecRLAY_PLxpointed to by the parametax is supplied by the callepix->line

contains the screen line number and-x the horizontal pixel offset within that line. The nearest
matching character position is writtenpte>pos while the updated line number and the horizontal pixel
offset are written back tax->line  andpix->x respectivelypverwritingthe supplied values .

This method is only intended to be called with a line number in the rangafdda , whereniines is
the number of lines of text that can be displayed on the screen.

This method is used by the screen image darsvg and is not normally accessed directly by users of
FORM.

SL _LINE_ENDS Get horizontal pixel offsets of start & end of line

INT sl_line_ends(INT line, WORD *xb,WORD *xe);

Determine the horizontal pixel offsets of the start and the end of a line whose number is passed in the
parametefine .

Providedxb is notNnuLL, the horizontal pixel offset of the start of the line is written to the word pointed to
byxb and, again, provideg is notNuLL, the horizontal pixel offset of the end of the the line is written to
the word pointed to bye.

Note, to be absolutely precise about definitions, the value for the end of the line gives the offdaisof the
pixel beyond the end of the line. In other words, the first pixelsislethe line while the last pixel is
outsidethe line.

The method returnsruEif successful.

If the line is not within the currently generated layout, the method writes nothistg &md+*xe and
returnsrFALSE

This method is used by the screen image darsvg and is not normally accessed directly by users of
FORM.

SL_BEGIN_READ Prepare to read line data

VOID sl_begin_read(INT line);

Prepare for one or more followirgy_READMessages, to read data from the line specified by the parameter
line.

The method prepares the read context information held in the prepestys  ready for subsequent
SL_READMessages.

Note, if the line lies outside the currently generated layout, the first subseguepipmessage will do
nothing but returmrALSE.

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.
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SL_READ Read line data

INT sl_read(SCRLAY_READ *pr, TEXT *buf);

Read a line or part of a line from the currently generated layout and write information about it to a
structure of typescrRLAY_REAointed by the parametear .

The first call to this method will have beerepeded by a call to the begin_read  method to identify the
line.

If the parametebuf is NOtNULL, up tows_MAX_PRINT_BOX_TEXT_LEkRytes of text are written to the buffer
pointed to byuf . The actual number of bytes of text read by this method can be foungbigh

When the method reads tfiest tbox in the line, its sets->isfirst to TRUEand sets the appropriate
value intopr->indent , otherwisepr->isfirst is set taFALSE andpr->indent IS set to zero. Similarly,
when the last text box in the line is repdsislast is set tOrRUE

If there is more data to read, the method returug otherwise it returnsaLSE.

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.

SL_ FORMAT _LINE Format the next line

INT sl_format_line(UWORD *ppos);

Format the next line using the document text belonging to the document object whose handle can be found
in the propertycriay.doc . The status of the current format position is maintained in the property
scrlay.fmt

Providedppos is notNuLL, the character position at the start of this next line is written towo®p
pointed to byppos .

The method returnsRrueif there are more lines to format, otherwise it retlmsE

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.

SL_SCROLL Scroll the layout

INT sl_scroll(INT dl);
Scroll the screen layout by the number of lines specified by the parameter

If di> O then the data moveewnthe screen, possibly generating additional layout for previous
paragraphs and deleting layout for complete paragraphs which are now "below" the screen.

If d< O then the data movep the screen, possibly generating additional layout for following
paragraphs and deleting layout for complete paragraphs which are now "above" the screen.

This method should only be called when the absolute valueisiessthan the number of lines displayed
on the screen.

The method returns the actual number of lines by which the screen has scrolled (as limited by the bounds
of the document). Note that the return value is signed; a yvdlder the number of lines scrolled down
the screen and a valué for the number of lines scrolled up the screen.

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.

SL_VIEW View position on given line
INT sl_view(UINT pos, INT line);

Generate layout for sufficient paragraphs to enable document pgsiioo appear on the specified
screefline .

The screen layout may be scrolled if the position is already on the screen; new layout will be generated as
required.

Returns either the number of lines to scrollpxantt  if the screen should be completely redrawn.

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.
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SL DISCARD_LAYOUT Discard layout

VOID sl_discard_layout(UINT doclen);
Set new document length and discard the whole layout.

If the parametetioclen is non-zero, then this is the new document length to be recorded. This value is set
into the propertgcriay.doc.len . If doclen is zero, the existing document length is not to be changed
andscrlay.doc.len remains unaltered.

All currently generated layout is discarded by freeing all data items in the list anchored in the property
scrlay.paras

This method is used by the screen image darsvg and is not expected to be accessed directly by users
of FORM.

SL_RESCALE Adjust screen/printer scaling
INT sl_rescale(VOID);
Adjust the screen/printer scaling.

If the propertyscriay.adjust is FALSE, indicating no change to the width of the screen/printer, then the
method does nothing but retunns se

If the propertyscriay.adjust is TRUE indicating a change to the width of the screen:
« The existing layout is discarded and the document length is left unchanged.

e The layout is re-built so that the document position definagisbyos  will appear on the line
defined byfirst.lin e.

e The method returmsRUE

This method is used to rescale the screen layout as necessary to ensure that printer tab positions are
displayed accurately, despite differences between the screen and printer fonts. It is called by the screen
image classcrimG and is not expected to be accessed directly by users of FORM.

SL_SET_LINES Set number of lines
VOID sl_set_lines(INT slines);

Set the number of displayable lines in the layout to the value in the parameter.

The method simply takes the value in the parametes and sets it into the propertiay.siines

This method is used by the screen image darsug and is not expected to be accessed directly by users
of FORM.

SL PARA CHANGED Discard lines from position

INT sl_para_changed(INT code, SCRLAY_PLX *plx, WORD *Igood);

Discard one or more lines of layout as a result of the change in the document content specified by the
parameteeode at document positiopix->pos .

The change may be a left delete of one charagies {sw_KeEy_DELETE_LEFra right delete of one
characterdode iSW_KEY_DELETE_RIGHTOr the insertion of a single content character, for wkiah is
one of :

« a printable character code
e zero (paragraph end)

* W_KEY_TAB

e \n'

The value otode is used to infer the new document length.
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In preparation for a following sequence of callsd@y_sl_format_line
to the line number of the first line that needs to be reformatted angksets to the

plx->line

, the method updates

character position at the start of this line. The line number of the first following line that does not need to
be reformatted is written to the word pointed to by the paramgeber .

ReturnstruEeif a paragraph end was deleted, otherwise reteanse.

This method is used by the screen image darsvg and is not expected to be accessed directly by users

of FORM.

WRAP

ACTIVE

WRAP

q
priority
isactive
pcb
stat

scrimg

destroy
ao_init
ao_cancel

ao_init
ao_queue
ao_run

ao_abrun
ao_gueue
ao_run

An instance of thevraractive object class is created and initialiseddmma which uses it to reformat
lines of text in background.

Background formatting is restarted (from $RIMGsi_para_changed ~method) each time a key is

pressed to insert or delete a character, but the reformatted text is only redrawn when such formatting runs
to completion. This means that the response to keypresses is not degraded by the whole of the affected text
being redrawn for each keypress.

The expectation is thatrarwill not be subclassed, and that it will only be usedd®mmc

Class def inition

wRARSUbclasses the OLIB classTive and is defined in the sub-category 8krimg.cl(with generated
header filescrimg.g.

CLASS wrap active

{
REPLACE ao_init
REPLACE ao_queue
REPLACE ao_run
PROPERTY

{

VOID *scrimg;

}
}

Property

wrap.scrimg The handle of the owning instance of #arimcclass.
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WRAP methods

AO_INIT Initialise
VOID ao_init(VOID *scrimg);
Initialise this instance ofRAP

The method takes one parameteting contains the handle of the instance ofsbrimccelass which
has created thiwrarobject.

The method does the following:
. Sets the handle of the creating instance obttremcclass into the propertyrap.scrimg.

« Adds thewrarobject to the active object task queue with a priorityR0bRITY_ACTIVE_COMPUTE
This is a low priority so that the it will only run if there are no higher priority tasks ready to run.

AO QUEUE Queue a line format request

VOID ao_queue(VOID);

If the wrARObject is not currently active, it supersends\@anQUEuENessage to queue a request to format a
line.

AO _RUN Format a line

INT ao_run(VOID);
Re-format a line.

The method limits itself to re-formatting a single line. If there are more lines to be formatted GarEue
message is sent to schedule the re-format of the next line. By doing thigAtabject allows other
(higher priority) active objects to run.

Once formatting has finished, all reformatted lines are re-drawnafactherao_QUEumessages are sent.

SCRIMG

SCRIMG

wrap select

lay formatting

win isredraw

anc GCcreated

crs emphasised

oldcrs plabchange
txwidth nopan

mrwidth flags

xleft Ifmt

xright Igood

lewidth X0

Icline gc

updownx

destroy Si_move_cursor
Si_init si_redraw

si_set si_doc_changed
si_sense si_doc_reset
si_emphasize si_para_changed
si_get_select si_style_changed
si_pan si_delprep
si_scroll si_fwd_change
Si_view
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Thescrivacclass provides the means of displaying formatted, editable text in a window. The class
provides methods that manipulate the screen display including methods to perform scrolling and
re-drawing.

scriMGWOrks in close co-operation with an instance ofdbeLAyclass, which formats the text that
SCRIMGIS to display.

Although scrimcrelies on the presence of a document content object - generally an instance of
(a subclass offppocor EPFDOG it has no direct knowledge whatsoever about the nature or interpretation
of the document content that is being displayed.

In particular,scrimchas no concept that the whole of the document may be already divided up into

lines - lines forscriIMcmean nothing more than lines within the screen areatimaticdraws to. In

illustration of this point, it is worth noting that in the Word application, formatting information -

including the locations of line breaks - only exists for the portion of the document that is displayed on the
screen. Formatting information for other regions of the document is discarded as soon as it is no longer
required for display purposes.

The area drawn to lscrimcis divided into three vertical regions:
« an optional label margin
« an optional line cursor region
e an area for formatted text; this includes the text cursor

This division of the drawing area is illustrated in the figure shown after the description of the property,
below.

The Series 3a built-in word processor provides a good illustration of this. Setting the "Show style bar"
option in the "Set preferences"” menu item of the "Special" mengstshows the word processor window
divided into the three vertical regions.

Class def inition

Thescrivaccelass subclasseooTand is defined in the sub-category 8lrimg.cl(with generated header
file scrimg.gQ.

CLASS scrimg root

{
REPLACE destroy Remove any text cursor

ADD si_init Optional set then builds layout

ADD si_set Set win and layout

ADD si_sense Sense win setup data

ADD si_emphasize Set emphasis on/off

ADD si_get_select Return selection as pos,len

ADD si_pan Horizontally scroll the image by pixels

ADD si_scroll Scroll the image by lines

ADD si_view Show pos on specified line

ADD si_move_cursor  Set the cursor position

ADD si_redraw Draw to given rectangle

ADD si_doc_changed Discard layout, cancel select and redraw
ADD si_doc_reset Discard layout, cancel select, view and redraw

ADD si_para_changed Background reformat of para from cursor pos
ADD si_style_changed Re-evaluate layout

ADD si_delprep Prepare for a left delete

ADD si_fwd_change Like si_doc_changed except pivot from screen top

CONSTANTS
{
I si_move_cursor actions
SCRIMG_LINEDN  0x00
SCRIMG_LINEUP  0x01
SCRIMG_PAGEDN 0x02
SCRIMG_PAGEUP 0x03
SCRIMG_LINBEG 0x04
SCRIMG_LINEND 0x05
SCRIMG_SETPOS 0x06




3 THE DOCUMENT LAYOUT CLASSES

| States for background formatting
SCRIMG_FORMAT_DELETE_LEFT 1
SCRIMG_FORMAT_DELETE_RIGHT 2
SCRIMG_FORMAT_TYPING 3

I si_pan horizontal scroll (panning) modes
SCRIMG_PAN_SETNOPAN 0
SCRIMG_PAN_DELTA 1
SCRIMG_PAN_ABS 2

I si_style_changed qualifiers

SCRIMG_STCHNG_DOC 0 Reformat whole document
SCRIMG_STCHNG_PARA 1 Reformat from paragraph
SCRIMG_STCHNG_LINE 2 Reformat from previous line

SCRIMG_FLAGS_PAGEBREAK 0x01
SCRIMG_FLAGS_S3_COMPAT 0x02

}
TYPES

{

typedef struct
{
UWORD wid; window 1D
P_POINT tl; top left corner of area being drawn to
WORD nlines; number of text lines to display
UBYTE lheight; line height in pixels
UBYTE lascent; distance from top of line to text base line
WORD width;  total width in pixels (margin,line cursor,text)
WORD margin; width of label margin in pixels
WORD Icfont; line cursor font (or zero for no line cursor)
UBYTE cwidth; text cursor width
UBYTE Icstyle; line cursor style
UBYTE Iccode; line cursor character code
UBYTE hscrlx; horizontal scroll x jump
UBYTE hscrlm; horizontal scroll margin
UBYTE drawplabs; draw trailing para labels after formatting if set
} SCRIMG_WIN;

}

PROPERTY 1
{

PR_WRAP *wrap;  background word wrap active object
PR_SCRLAY *lay; the document screen layout
SCRIMG_WIN win;  describes the window to be drawn to
SCRLAY_PLX anc; select anchor position

SCRLAY_PLX crs;  text cursor position

SCRLAY_PLX oldcrs; old text cursor position

WORD txwidth; width of text area in pixels

WORD mrwidth; width of margin plus line cursor
WORD xleft; left clip margin

WORD xright; right clip margin

UBYTE lcwidth;  width of line cursor area

UBYTE Icline; current line for line cursor

WORD updownx; latent x for cursor up/down movement
UBYTE select; TRUE if there is a selection

UBYTE formatting; TRUE if backgound formatting

UBYTE isredraw; TRUE if performing a redraw

UBYTE GCcreated; TRUE if a temp GC has been created
UBYTE emphasised; TRUE if emphasis is on

UBYTE plabchange; TRUE if para labels may have changed
UBYTE nopan; don't pan to expose cursor if TRUE
UBYTE flags; SCRIMG_FLAGS_PAGEBREAK, SCRIMG_FLAGS_S3_COMPAT

WORD Ifmt; Next line to be replaced by background format
WORD Igood,; First line not requiring to be formatted
WORD xo; x postion of left of layout for horiz scroll

G_GC gc; current graphics context

}
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Property

scrimg.wrap

scrimg.lay

scrimg.win

scrimg.anc

scrimg.crs

scrimg.oldcrs

scrimg.txwidth

scrimg.mrwidth

scrimg.xleft

scrimg.xright

scrimg.lcwidth

scrimg.Icline

scrimg.updownx

scrimg.select
scrimg.formatting
scrimg.isredraw
scrimg.GCcreated

scrimg.emphasised

scrimg.plabchange

scrimg.nopan

The handle of a background word-wrapping active object, expected to be an
instance ofvrapP This object is created and owneddariMG.

The handle of an instance (or a subclasseai Ay This instance is created
by the creator afcrimcand its handle passed as a parameter tg thie
orsi_set methods.

A data structure of typgcRIMG_wINcontaining information on the window
within which the document content is displayed. The data structure is
created by the creator s€rRiMGand its handle passed as a parameter to the
si_init  Orsi_set methods.

The anchor position for a select region, that is, a region of of highlighted
text, stored as a character offset from the start of the document and as a
screen line number and x-offset in that line.

The current position of the text cursor, stored as a character offset from the
start of the document and as a screen line number and screen x-offset in that
line.

A copy of a previous cursor position, described in terms of both a document
and a screen position, as #fimg.crs . This property is used by the
si_move_cursor  andsi_scroll methods.

The width, in pixels, of theext area This is set by thei_set method and
is calculated as the width of the drawing regiginusthe combined width
of the label margin and the line cursor region.

The sum of the widths, in pixels, of the label margin and the line cursor
region. This is calculated and set by theet method.

This defines the left hand horizontal pixel position for clipping.
This defines the right hand horizontal pixel position for clipping.

In general terms, those parts of a rectangle which extend outside a region
bounded bycrimg.xleft andscrimg.xright  , are clipped.

The width, in pixels, of the line cursor region. This is set byitlset
method and is calculated as the sum of the width of the line cursor character
plus two (pixels).

The number of the line on the screen containinditieecursor

The "latent" horizontal pixel offset of the text cursor. It records the default
horizontal pixel position to which the cursor is moved ducxiedical
scrolling and cursor movement operations.

For example, when the text cursor is moved up one line, it defines where on
that line the cursor should be placed.

This property can be changed by a number of methods.
Set toTrUEIf there is currently a select region.

Set toTrRUEIf background formatting is in progress.

Set toTRUEIf redrawing is in progress.

Set toTRUEIf a temporary graphics context exists.

Set toTrUEIf the window containing the drawing area has the emphasis.
This is set and unset by thieemphasize method.

Set toTrRUEIf paragraph labels have (or might have) changed.

Set toTrUEIf horizontal scrolling is disabled; while this is set, horizontal
scrolling is prevented - in particular, during attempts to make the cursor
visible.
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scrimg.flags

scrimg.lfmt

scrimg.lgood

scrimg.xo

scrimg.gc

This property contains a number of flags which can be a combination of the
following:

SCRIMG_FLAGS_PAGEBREAK If set, at least one pagebreak line has been
drawn on the screen during the lifetime of the
SCRIMGObject. Once set, it is never unset.

SCRIMG_FLAGS_S3_COMPAT If set, the Series 3a is running in Series 3
compatibility mode.

The number of the next line on the screen to be formatted when background
formatting.

After a character has been inserted or deleted, a number of lines may need
reformatting; this is done in background. This property will contain the
number of the first following line on the screen that does not require
reformatting.

The horizontal pixel position of the left hand edge of the text relative to the
window.

This is set initially by thei_set method to be co-incident with the left
hand edge of thiext area (i.e the horizontal pixel position of the drawing
regionplusthe width of the label margiplusthe width of the line cursor
region).

As the text is scrolled horizontally, the position of the left hand edge of the
text moves; this property is changed accordingly to reflect the new position
of the left hand edge of the text which may or may not be visible. This value
can be negative.

This is graphically illustrated in the figure below

The current graphics context.

The following diagram illustrates the meaning of some of the property items dischesed a

It shows a typical situation where the drawing area contains a label margin, a line cursor region and a text

area. The dotted lines represent lines of text which are shown as having been scrolled. Text which is
"outside" the text area is not visible.

All the measurements depicted are in units of 1 pixel.
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SCRIMG methods

DESTROY Destroy

VOID destroy(VOID);
Destroy the instance 8ERIMG

If the window containing the drawing area has the emphasis, then the text cursor is removed by calling
the window server functiongraseTextCursor . The method concludes by supersendimgsrroy
message.

SI_INIT Initialise

VOID si_init(SCRIMG_WIN *win, VOID *lay);
Initialise scrimGready to view text.
The method takes two parameters:

e win points to a data structure of typerimG_winwhich contains information on the window
within which the document content is to be displayed.

» lay isthe handle of an associated instance oftimeAyclass.

If the processor is running in compatibility mode, the 8agiMG_FLAGS_s3_COMPAS set in the property
scrimg.flags.

Thesi_set method is called to copy the content of the window information data structure and the handle
of thescrLAYODbject into the properitrimg.win -~ andscrimg.lay ~ respectively. One or both of the
parametergin andiay may benuLL but, if so, theri_set must have been called previously with valid
nonnNuLL values forwin andiay .

SL_DISC RD_LAYOUTandsL_VIEW messages are sent to the screen lagarL@y object to prepare the
layout for the document text so that the start of the document (character position zero) will be on the first
line (line zero) of the window.

This method does not draw anything except for the text cursor - the text will normally be drawn by a
subsequent call to the redraw method.

SI_SET Set view and layout
INT si_set(SCRIMG_WIN *win, VOID *lay);

Set the window information and the handle of sbeLAyobject.

The method takes two parameters:

e win points to a data structure of typerimG_winwhich contains information on the window
within which the document content is to be displayed. This cambelavalue.

» lay isthe handle of an associated instance oftireAyclass. This can benaLL value.
The method waits for any background formatting to complete, before doing anything else.

If the parameteray is notNuULL, its value is copied into the propestyimg.lay . Similarly, if the
parametewin is NotNULL, the entire content efin is copied into the propertgrimg.win

If, at this stagescrimg.win  is notNuLL then the following settings and calculations are done:

e The font ID in the current graphics context is set to the default vakiedNT_BASEANd the
style is set to normab( sSTY_NORMAL

e Ifaline cursor font ID is supplied (i.@in->Icfont IS non-zero), the method calculates the
width of the line cursor region and sets the value into the progenty.icwidth

e The width of the line cursor regigriusthe label margin is calculated and set into the property
scrimg.mrwidth

e The horizontal pixel position of the text area is calculated and set into the prepetiyo
e The width of the text area is calculated and set into the propeity txwidth
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An SL_SET_LINES message is sent to the screen layout object, passing the vaiugiofs  so that it
knows the maximum number of text lines that are to be displayed on the screen.

scrIMG_wiINwhich is included as part of tlerimcclass definition, is as follows:

typedef struct

{
UWORD wid;

P_POINT tl;
WORD nlines;
UBYTE Ilheight;
UBYTE lascent;
WORD width;
WORD margin;
WORD Icfont;
UBYTE cwidth;
UBYTE Icstyle;
UBYTE Iccode;
UBYTE hscrlx;
UBYTE hscrim;
UBYTE drawplabs;
} SCRIMG_WIN;

Thewin->wid element specifies the window ID (as returned by a caltteatewindow ) of the window to
which drawing is done. This will normally relate to the window object that creates and initialises the
SCRIMGODbject.

The area within this window within whickcrimcdraws is defined by:
« the coordinates of its top-left hand corner, givewibyt.x  andwin->tly
- the total width, irnwin->width

« the total height, calculated from the number of lingszniines , multiplied by the line height,
win->lheight

These, and all other dimensions in Ho®riMG_winstruct, are specified in pixels.

The line height will normally be the height of the screen font in which the text is displayed, plus one or
two pixels of additional space, knownlaading The base line for drawing characters within a line of
text is defined bwin->lascent , which will normally be equal to the ascent of the screen font plus the
leading This is illustrated below. More information on fonts can be found in the sectibexbdrutput
functionsin theWindow Server Referenaganual.

Line Of Text

v '

(top leading)

scrimg.win.lascent * * ?

height of font

A

—

ascent of font

| + baseline
scrimg.win.lheight +

I

descent of font +

' (bottom leading)
v | ?
In addition to the text region, the drawing area may contain a label margin and a line cursor margin, as
described earlier in this chapter.

The width of the label margin, used to display paragraph labels, is specifiedbyrgin . Labels will
only be drawn ifvin->drawplabs  iS TRUE(in this casescrLAYWill need to be supplied with sanseplabel

call-back method). Kfin->drawplabs IS FALSE, win->margin ~may be zero andsanseplabel ~ call-back

method need not be specified.
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A line cursor will be displayed in the line cursor margiwiif>icfont ~ is non-zero. Its value should be

the font ID of the screen font that contains the line cursor character. The character code of the line cursor
character itself, is supplied Wn->lccode . The required line cursor style attribute, for example BOLD, is
specified bywin->lcstyle

A text cursor will be displayed in the text areaiif>cwidth  iS non-zero. Its value should be the required
width of the text cursor, normally one or two pixels.

Automatic horizontal scrolling of text within the text area, provided lines of text are longer than the width

of the text area, is controlled r->hscrix ~ andwin->hscrim . The value ofvin->hscrix ~ specifies the

unit of horizontal scrolling motion (a unit being some number of pixels). The document will scroll, if
necessary, when the text cursor reaches the right hand edge of the text area or when the text cursor moves
to within win->hscrim  pixels of the left hand edge of that area.

A call tosi_set , other than one that precedes a cadl tait  or the one that is made &yinit  itself,
should be followed by a call # doc_changed to force the layout to be rebuilt and the content to be
redrawn.

The method returns the width, in pixels, of the text area.

Note that this method offers a simple way of waiting for the completion of background formatting, by
calling it with both parameters setNOLL

SI_SENSE Sense window information
VOID si_sense(SCRIMG_WIN *win);

Write a copy oBcrimés window information data structure, as contained in the progerty.win , to
the location pointed to by the paramaeter; this is expected to point to a structure of tgpRIMG_WIN
supplied by the caller of the method.

SI_EMPHASIZE Set emphasis on or off
VOID si_emphasize(INT on);

Turn emphasis on or off.

The method takes a single paramaierhas the valueRUEOr FALSE

When the window containing the drawing area has the emphasis, this is indicated by setting the property
scrimg.emphasised {0 TRUE

If the parametesn has the valuerug the method indicates that the emphasis is on by setting the
propertyscrimg.emphasised  t0 TRUE If the parametesn has the valueaLsk, the method indicates that
the emphasis is off by setting the propetiyng.emphasised  t0 FALSE Repeated calls with the same
value ofon do nothing.

This method is often called from tlve_emphasis method of an instance of tiaen class (or more likely,
a subclass aivIN).

Turning the emphasis off causes the text cursor to be removed and the highlight of any selected text to be
removed.

Turning the emphasis on causes the text cursor to be drawn and any selected text to be highlighted.

SI_GET _SELECT Get select region

UINT si_get_select(UWORD *ppos);

Write, to*ppos , the document position of the first character (the character nearest to the beginning of the
document) of the select region. This will be either the anchor position or the cursor position, depending on
the direction in which the selection was made.

The method returns the length of the select region.

If there is no select region, the current cursor position is writtespd® and the method returns zero.
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SI_PAN Scroll the image horizontally
VOID si_pan(INT func, INT par);
Scroll the image horizontally after any background formatting is completed.

This method has three modes of operation depending on the value of the patametene
interpretation of the parameterr depends on the mode of operation.

func can take one of the following values:

SCRIMG_PAN_SETNOPAN  The method either disables or enables horizontal scrolling depending on the
value ofpar . If par has the valuerug horizontal scrolling islisabled a
value ofFALSE enableshorizontal scrolling. The value pér is set into the
propertyscrimg.nopan

SCRIMG_PAN_DELTA Scroll the image horizontally yar pixels.par may be negative or positive.
If par is positive, the image is scrolled to tké by par pixels; if negative,
the image is scrolled to thigiht by par pixels.

SCRIMG_PAN_ABS Scroll the image such that the positaia is at thdeft of the view. The
scroll is limited to reasonable limits. Scrolling past the right hand end of the
longest visible line is prevented.

SI_SCROLL Scroll the image vertically
INT si_scroll(INT dl);
Scroll the image vertically by the number of lines specified by the paraaneter

The direction of scroll depends on the signioflf positive (i.e.di>0 ), the image moves down, bringing

in new paragraphs from above; if negative (i.e. dI<0), the image moves up, bringing in new paragraphs
from below. The method should only be called when the absolute valuésdéssthan the number of

lines displayed on the screen.

After any background formatting is completeslascroLLmessage is sent to therLAyobject to scroll
the screen layout by lines. Thesi_scroll  method returns the number of lines actually scrolled and this
value is used to update:

« the number of the line on which the cursor is displayed (a componefitngfers )
« the line number for any previous text cursor (a componeseti@f.olders )
« the line number of the anchor position for any select region (a componema@bnc )

The screen display itself is scrolled by the number of lines returned byshi@t  method, i.e. the
number of lines by which the screen layout was scrolled.

Note that the amount scrolled is limited by the bounds of the document.

The method returns the actual number of lines scrolled, positive if scrolled down or negative if scrolled
up.

SI_VIEW Show position on given line

VOID si_view(UINT pos, INT line);

Draw a view of the document such that, subject to limitations imposed by the bounds of the document,
document positiopos is on screen line numbefe .

Any background formatting is allowed to complete firsslIAviEw message to th&crLAYObject to
arrange the screen layout to satisfy this request.

If the document position is already on the screen, the screen display is scrolled, otherwise it is completely
re-built.
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SI_ MOVE_CURSOR Set the cursor position

INT si_move_cursor(INT select, INT type, UWORD *ppos);
Set the cursor position.
Any background formatting is allowed to complete first.

The movement of the cursor is controlled by the value of the parasgpetewhich can take one of the
following values:

SCRIMG_SETPOS  The cursor is moved to the document position specified by the value pointed to
by the parameteaipos .

If the position is already visible, no scrolling or re-building of the screen
display is done.

If the position is "aBove" the current display, the screen content is scrolled or
re-built so that the line containing the specified position lies at the top of the
screen.

If the position is "below" the current display, the screen content is scrolled or
re-built so that the line containing the specified position lies at the bottom of
the screen.

SCRIMG_LINEDN The cursor is moved down by one line.

If the resulting line is "below" the current display, the screen content is
scrolled or re-built so that this line lies at the bottom of the screen.

The horizontal pixel position of the cursor is set to the latent value as recorded
in scrimg.updownx . However, if the cursor was already on the last displayable
line, it will be positioned at the end of the line.

SCRIMG_LINEUP The cursor is moved up by one line.

If the resulting line is "bove" the current display, the screen content is
scrolled or re-built so that this line lies at the top of the screen.

The horizontal pixel position of the cursor is set to the latent value as recorded
in scrimg.updownx . However, if the cursor was already on the first displayable
line, it will be positioned at the beginning of the line.

SCRIMG_PAGEDN  The cursor is moved down by a number of lines equal to the number of lines
displayed in the text areainusone.

If the resulting line is "below" the current display, the screen content is
scrolled or re-built so that this line lies at the bottom of the screen.

The horizontal pixel position of the cursor is set to the latent value as recorded
in scrimg.updownx . However, if the cursor was already on the last displayable
line, it will be positioned at the end of the line.

SCRIMG_PAGEUP  The cursor position is moved up by a number of lines equal to the number of
lines displayed in the text are@nusone.

If the resulting line is "bove" the current display, the screen content is
scrolled or re-built so that this line lies at the top of the screen.

The horizontal pixel position of the cursor is set to the latent value as recorded
in scrimg.updownx . However, if the cursor was already on the first displayable
line, it will be positioned at the beginning of the line.

SCRIMG_LINBEG The cursor is moved to the beginning of the line on which it is currently
positioned. The horizontal pixel offset of the text cursor is taken as the new
"latent" value and is recorded in the prope&ttyng.updownx

SCRIMG_LINEND  The cursor is moved to the end of the line on which it is currently positioned.
The horizontal pixel offset of the text cursor is taken as the new "latent" value
and is recorded in the propestyimg.updownx
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The new document position is written*@os .

The select region is modified if the parametgsct is TRUE otherwise any selection is cancelled and the
method returnsALsE

If there is a selected region after the movement of the cursor, the method TrtiENS

SI_REDRAW Draw to given rectangle
VOID si_redraw(P_RECT *prect);

Redraw the region specified by the rectangle whose address is given by the pafiaenetdhe method
assumes that a temporary or permanent graphics context has already been set up. The graphics context is
frequently modified by calls tgsetcc during drawing.

The method may be called:

« from within a redraw performed in response to a window sevweREDRAMmESSage. Such a
message may be ignored by a window with a backup bitmap.

« from code that draws directly to the view.

If prect isNuULL the whole window is redrawn, otherwise those lines that intersect with the rectangle
specified byrect are redrawn. If the specified rectangle does not intersect with the window, no
re-drawing is done.

Any background formatting is allowed to complete before any re-drawing is attempted.

While re-drawing is in progress, the propesdymg.isredraw is set tOrRUE this is re-set teALSE when
re-drawing is complete.

On the Series 3, and on other machines when running in Series 3 compatibilitymwodés ignored,
and the whole display area is always redrawn, but a value if necessary) should always be supplied
for prect .

S| DOC_RESET Discard screen layout, view and redraw
VOID si_doc_reset(UINT doclen, UINT pos, INT line);

Cancel any existing select region and discard any current layout. Rebuild the screen layout as necessary
and redraw the view subject to the limitations imposed by the bounds of the document.

The parametedoclen should contain the new length of the document (which should include the
terminatingnuLy); this may be zero if the length is unchanged.

The view is rebuilt such that document positpes is visible on the screen on line numbhes . The
value ofine may be -1, in which case document posities1 should, if possible, be displayed on the
screen line currently containing the cursor.

This method is intended to be used to when a new document has replaced the original one; typically, it is
used after the application has opened or created a new document.

The method is also used if there has been a sufficiently large change to the document content to justify
re-building the view from first principles.

SI_DOC_CHANGED Discard screen layout and redraw

VOID si_doc_changed(UINT doclen);

Cancel any existing select region and discard any current layout. Rebuild the screen layout as necessary
and redraw the view subject to the limitations imposed by the bounds of the document.

The parametedoclen should contain the new length of the document (which should include the
terminatingnuLy); this may be zero if the length is unchanged.

The view is rebuilt such that whatever character now occupies the current cursor position appears on the
same screen line as the current cursor.
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The method is intended to be used if there has been a sufficiently large change to the document content to
justify re-building the view from first principles.

This method is almost identical é0doc_reset ~ except that it does not allow the document position and
line number to be changed.

S|_DELPREP Prepare for a left delete

VOID si_delprep(SCRLAY_PLX *old);

Provide useful performance-enhancing information before performing a left delete. This method is
ususally called prior to calling the para_changed method with av_key_DELETE_LEFTharacter code
(see later for a description of this method).

The parametefid must point to &CRLAY_PLXtype data structure.

The method writes the document position of the character which is to the left of the current cursor to
old->pos and writes the corresponding screen positiafidtex andold->line . If this position is
off-screen or not on same line as the cursor, a value of -1 is writien-tige

SI_PARA_CHANGED Draw paragraph to echo content change

VOID si_para_changed(INT code, SCRLAY_PLX *old);

Immediately echo the content change, indicated by the parasegieto the screen display and then
reformat and redraw in background. Any selected region is cancelled.

The change indicated lbyde may be a left delete of one character (whkete has the value
W_KEY_DELETE_LEFJ;, a right delete of one character (whes@& has the value/_KEY_DELETE_RIGHJTOr
the insertion of a single content character, for whiga is one of :

« a printable character code
e zero (paragraph end)

* W _KEY_TAB

. \n'

The parametesid is only relevant whesode has the valuey_kKey_DELETE_LEFTit should point to a
SCRLAY_PLXxtype data structure and should contain the document position and corresponding screen
position of the character which is to the left of the current cursor (as returned by the sneathosh ).

If code has any value other than KEY_DELETE_LEFT, old can be set tauLL

This method supplies responsiveness to the most common keyboard operations used when editing a
document.

SI_STYLE_CHANGED Redraw to echo a style change

VOID si_style_changed(INT type);

Rebuild the screen layout and redraw one or more lines as appropriate, following a style change. The
current cursor position and any select region are maintained and, in general, the cursor remains on the
same line of the screen.

The value of the parametgpe specifies the nature of the change and can be one of the following values:

SCRIMG_STCHNG_DOC A style change has occurred that potentially affects the whole document. The
screen layout is rebuilt and the whole display redrawn. A typical use would be
following a change in the base font used for the document

SCRIMG_STCHNG_PARA A style change has occurred in the paragraph containing the cursor or the
range of paragraphs that contain the select region, and affecting only that
paragraph or paragraph range. The screen layout is rebuilt, from the start of
the first paragraph in the range (excluding paragraphs that are entirely
invisible) and the display is redrawn as appropriate. A typical use would be
following a change in the margin positions of a single paragraph.
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SCRIMG_STCHNG_LINE A style change has occurred in the line containing the cursor or the range of
lines that contain a select region. The screen layout is rebuilt, from the
beginning of the line before that in which the change starts, and the display is
redrawn as appropriate. A typical use would be following a change in
emphasis of one or more words.

Note that on the Series 3 the whole view is redrawn in all cases, regardless of thetygdue of

SI_FWD_CHANGE Redraw for changes beyond cursor position
VOID si_fwd_change(UINT doclen);
Redraw the screen forward of the current cursor position and record a new document length.

The parametedoclen should contain the new length of the document (which should include the
terminatingnuLy); this may be zero if the length is unchanged.

Any existing select region is cancelled.

The existing screen layout is discarded and re-built afresh such that the character originally on the first
line of the screen and occupying the first position on that line, retains that position.

All lines from:-

the line above that which contains the cursor
to:-

the last line

are redrawn; in effect, the top of the screen is frozen while those lines from the cursor downwards are
redrawn.

This method may be used following any change to the document content that does not affect the content
before the current cursor position.







CHAPTER 4

THE DOCUMENT PRINTING CLASSES

The document printing classes are a set of classes which, co-operatively, permit documents to be
printed, previewed and paginated. While this is true for the Series 3a, previewing is not available on
the Series 3.

ThePRINTER class is the main interface to an application. It acts as a high level manager, being also a
repository of useful information such as the printer model number, port characteristics and so on.

The actual process of printing is delegated tcriESsactive class which, amongst other duties, handles
pagination, builds the command sequences specific to individual printers and schedules the printing
processPAGESitself uses the services of ottrarMandoLiB classes to achieve this behaviour.

Information about specific printer models is held in a WDR printer resource file which can be access by
an instance of theDrclass. APRINTER object always containsvabrcomponent object.

Precursors
An understanding of the document printing classes will be helped by a knowledge of:

» the description of WDR printing anddr files in theWDR Printingchapter of thé\dditional
System Informatiomanual

» thePrinting chapter of th®bject Oriented Programming Guide
» theDocument Layout Classebapter of this manual

» theFormatted Document Content Classbspter of this manual
e the OLIB active object clasacTIVE

- the OLIB variable array classeg\SEGandVvAFLAT

» thep_enter andp_leave error handling services




FORM REFERENCE

Class diagram

The following diagram covers the relationships between the classes involved in document printing and are
discussed in detail in this chapter. The underlined classes are either discussed in another chapter of this
manual or they refer to OLIB classes in which case thegladiscussed in th©LIB Referencenanual.
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Measurement units

In addition to the standard inches and centimetres, this chapter will often refer to other measurement units

which are in common use. These are as follows:
point - defined as 1/72 of an inch; this gives 72 points per inch.

- defined as 1/1440th of an inch; this gives 1440 twips per inch and, therefore, 20 twips
per point.

twip

printer units - defined as the minimum distance of travel in both horizontal and vertical directions,
normally defined in twips. The units are dependent on the printer model. See the
description of thevbrelass for more detail.

PRINTER

wdr defbottxt

a p

port_type prv

deftoptxt

destroy pr_get_hd
pr_init pr_open_wdr
pr_store_srchar pr_close_wdr
pr_store_file pr_open_port

pr_set_port_type
pr_set_model
pr_port_data
pr_sense_port
pr_sense_model
pr_get_params
pr_set_hd

pr_print
pr_paginate
pr_preview_start
pr_preview
pr_preview_end
pr_preview_data




4 THE DOCUMENT PRINTING CLASSES

The print manager class provides an interface to an application for printing, paginating and print preview
operations; it acts as a repository of information required to successfully execute an operation and provides
the methods for setting and sensing this information.

Note that print previewing isot available on the Series 3. All references to previewing apply to the
Series 3a only.

The class also supplies methods to launch a printing, paginating or previewing operation.

An instance of therINTER class can be used for a single operation and then be destroyed, or it can be
used for multiple operations. A second printing, paginating or previewing operation may be configured in
a completely different fashion from the first.

The printing, previewing or paginating process itself is delegated to an instancesttsactive class;
on completion of the process, thecesclass destroys itself.

ThepRINTER class also provides default values for page dimensions and the positioning of header and
footer text which are set up at initialisation time. This information is required patesclass.

PRINTER, however, provideso methods to change these values; if they are not suitable, therithier
class must be subclassed to provide the required behaviour.

The following configuration parameters can be set and sensed:
e The text of headers and footers.

« The type of port to which printing is to be directed, (i.e. serial or parallel) or whether printing is
to be directed to a file or to fax. On the Series 3, printing cannot be directed to fax.

e The characteristics of the serial port.
« The name of the file, if printing is directed to a file.

* The printer resource filename (i.e. WRresource file name) and the model number of the
printer to be used for the next printing operation.

Class def inition

ThepRINTER class subclasse®oTand is defined in the sub-category fénter.cl (with generated header
file printer.g).

CLASS printer root
{

REPLACE destroy Free alloc cells

ADD pr_init Set default values

ADD pr_store_srchar Store the serial characteristics

ADD pr_store_file Store the spec of the print file

ADD pr_set_port_type Set/store printer port type

ADD pr_set_model Set/store wdr file & model number

ADD pr_port_data Sense printer port data

ADD pr_sense_port Sense printer port data of current port type
ADD pr_sense_model Sense wdr file & model number

ADD pr_get_params Get address of params struct for read/write
ADD pr_set_hd Set top or bottom header text

ADD pr_get_hd Return address of top or bottom header text
ADD pr_open_wdr Create and init wdr object

ADD pr_close_wdr Destroy wdr component (to save memory)
ADD pr_open_port Open print port device

ADD pr_print Print data source

ADD pr_paginate Paginate data source

ADD pr_preview_start Start preview (i.e. allocate resources)
ADD pr_preview Preview data source

ADD pr_preview_end End preview (i.e. destory any resources)
ADD pr_preview_data Return pointer to preview data
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CONSTANTS
{
PRINTER_PORT_PARALLEL O
PRINTER_PORT_SERIAL 1
PRINTER_PORT_FILE 2
PRINTER_PORT_FAX 3
PRINTER_PORT_NOT_SET 255

PRINTER_HDR_TOP 0
PRINTER_HDR_BOT 1

PRINTER_PAGINATE 0
PRINTER_PRINTING
PRINTER_PREVIEW

N P

PRV_SEG_GRANULARITY 16 paragraphs (256)(power of 2 is ideal)
}

TYPES
{
typedef struct
{
TEXT *model; WDR filename and model number
TEXT *hdtxt[2]; Header text
} PRINTER_ALLOC;

typedef struct
{
SCRLAY_FONT f; Font data for body area text
UBYTE size_choice; Paper size index (A4 is zero)
UBYTE wo_control; TRUE to disable widows and orphans control
UWORD spare[2];  Might be useful in future
} PRINTER_DATA,;

typedef struct
{
PAGES_PARAMS p; Parameters for init of pages object
PRINTER_DATA d; Used externally
} PRINTER_PARAMS;

typedef struct
{
UBYTE *pSegName;
PR_ROOT *pArray;
UPOINT PrvSize;
UWORD BitWidth; used width of bitmap, use this for scaling
VOID *hPrvDone; Call-back handle for %done & completion
WORD mPrvDone; Call-back method for %done & completion
} PREVIEW_INIT;

typedef struct
{
HANDLE SegHandle; Handle of preview data segment
PR_ROOT *pArray;
UPOINT Size; Size of bitmap (pixels)
UWORD BitWidth; used width of bitmap, use this for scaling
VOID *hPrvDone; Call-back handle for %done & completion
WORD mPrvDone; Call-back method for %done & completion
} PREVIEW_DATA,;

}
PROPERTY 1
{
PR_WDR *wdr; Printer driver
PRINTER_ALLOC a; Addresses of allocated cells
WORD port_type; Port type
TEXT deftoptxt[3]; Default header text (top)
TEXT defbottxt[3]; Default header text (bottom)

PRINTER_PARAMS p;
PREVIEW_DATA prv;
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Property

printer.wdr The handle of the current printer resource object, i.e. the handle of an
instance ofvbrR ThewbRrobject is created by the open_wdr method.

printer.a A data structure of typeRINTER_ALLOCCONtaining thregexT pointers. Each

pointer can contain the address of a single cell of allocated storage as

follows:

printer.a.model if not NuLL, points to an allocated cell containing
the model number and the filename of the printer
resource (i.e. theebrRname) as a zero terminated
string. The first byte of the string holds the model
number as a numeric character while subsequent
bytes hold the zero terminated filename.

printer.a.hdtxt[0] if not NULL, points to an allocated cell containing
the top header text to be used.

printer.a.hdtxt[1] if not NULL, points to an allocated cell containing
the bottom header text to be used.

printer.port_type This contains a value which indicates whether printer output is to be directed
to the serial port, the parallel port, fax or to a file.

It can take one of the values:
PRINTER_PORT_PARALLEL
PRINTER_PORT_SERIAL
PRINTER_PORT_FAX
PRINTER_PORT_FILE

printer.deftoptxt The defaultop header text. This property contains the zero terminated
string "%F" and is the text used if top header text has not been explicitly set
using thepr_set_hd method.

printer.defbottxt The defaulbottomheader text. This property contains the zero terminated
string "%P" and is the text used if bottom header text has not been explicitly
set using ther_set hd method.

printer.p This is configuration information consisting of items which can be set and
sensed and items such as page dimensions which cannot be altered.

printer.prv Preview parameters. These are set bythereviEw_sTARMethod and are
re-set by ther_PREVIEW_ENDNethod.

Note that the four metho@s preview_start , pr_preview , pr_preview_end  andpr_preview data and
the propertyrinter.prv arenot available on the Series 3

Environment variables

The print manager makes use of a number of environment variables in which to store some of its
information. When setting configuration information, the environment variables will be created if they do
not already exist. If, when sensing configuration information, the appropriate variable does not exist,
default values will be returned.

The variable names and their meaning are as follows:

P$D - a zeroterminated character string containing the type of port; the type is held as a
numeric character.

P$F - azero terminated character string containing the name of the file to which printing
is to be directed. This file is referred to as phiet file.

P$S - the characteristics of the serial port heldmsRcHAR]ata structure.

P$M - a zero terminated character string containing the printer model number as a numeric

character followed by thepHile name (i.e. the printer resource file name).
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PRINTER methods

DESTROY Destroy the print manager

VOID destroy(VOID);
Destroy the instance of the print manager.

A copy of the address of the instance of the print manager is normally kept in a spare property of the
application managesppman.spare1 ; this method resets this propertyntaLL

The propertyrintera IS aPRINTER_ALLOCdata structure which contains three data members each of
which maycontain the handle of an allocated cell. If storage has been allocated, it is freed.

The method supersendsesTrRoYMessage to complete the destruction process.

PR_INIT Initialise printer & set default values
VOID pr_init(VOID);

Initialise the print manager and set default values for the page dimensions and the positioning of header
and footer text.

A copy of the address of this instance of the print manager is set into a spare property of the application
managerappman.sparel . This is done for convenience and gives other objects (such as instapogs of
quick and easy access to this instancerofiTER

Default values are also set for the printer port type and both the header and footer text.

On the Series 3, there is a slight difference to the behaviour of this method. See the Series 3a/Series 3
notes section at the end of this chapter for detail.

PR_STORE_SRCHAR Set serial port characteristics

VOID pr_store_srchar(P_SRCHAR *psc);
Set the characteristics of the serial port.

The parametegsc points to a data structure of typesrcHARVhich defines the characteristics of the
serial port. The method copies the entire content of the data structure pointegctarity the
environment variabless. The environment variable is created if it does not exist.

The structure_srcHARS defined inp_serialh  but is shown below for completeness:

typedef struct

{
UBYTE tbaud; /* transmit Baud rate selector */

UBYTE rbaud; /* receive Baud rate selector */

UBYTE frame; /* number of data, parity and stop bits */

UBYTE parity; /* parity selector */

UBYTE hand; /* handshake flags */

UBYTE xon; /* XON character */

UBYTE xoff; /* XOFF character */

UBYTE flags; /* ignore parity errors/dont drive DTR changing chars */
ULONG tmask; /* terminator mask */

} P_SRCHAR;

PR_STORE_FILE Set print file specification
VOID pr_store_file(TEXT *file);

Set the file specification of the file to which printing is to be directed. This file is often referred to as the
print file.

The parametefie  points to a character string which contains the (zero terminated) specification of the
file to which printing is to be directed. The method copies this string into the environment viegiable
which is created if it does not already exist.

If printing is directed to a file and the file specification is not set, thenLis  will be assumed as
default.
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PR_SET _PORT_TYPE Set type of printer port
VOID pr_set_port_type(INT store, INT port_type);
Set the type of the printer port.

The value passed in the parametet type  specifies the type of the printer port. This cambeof the
following values:

PRINTER_PORT_PARALLEL
PRINTER_PORT_SERIAL
PRINTER_PORT_FILE
PRINTER_PORT_FAX

The printer port type is set ingitherthe propertyrinter.port_type or the environment variabkesp,
not in both. If the parametefore contains the valuerug the port type is set into the environment
variable otherwise it is set into the property.

Whichever location is chosen, the printer port type is held as a numeric character.

PR_SET_MODEL Set printer model no. & WDR file name
VOID pr_set_model(INT store, TEXT *name, INT mnum);
Set the printer resource file name (i.e. WiBRresource file name) and the printer model number.

The parametefame should point to a zero terminated string containing the printer resource file name; the
value in the parametaumshould contain the printer model number.

A character string is generated such that the first byte contains the model number as a numeric character;
the zero terminated printer resource file name occupies the rest of the string.

A cell of sufficient length is allocated to hold this string and its handle is stored in the property
printer.a.model

If the value of the parametepre is TRUE the string is also copied into the environment variatie

PR_PORT_DATA Sense printer port information
INT pr_port_data(TEXT *file, P_SRCHAR *ser, INT UseModel);
Retrieve information about the printer port.

The method returns the printer port type and retrieves the serial port characteristics and the name of the
print file.

The parameteger should point to a data structure of typsrcHARIf the environment variabless can
be read, the serial port characteristics are copied from that variable irsosiRisiaRdata structure;
otherwise, default values are inserted. The default values are as follows:

ser->tbaud P_BAUD_9600
ser->rbaud P_BAUD_9600
ser->frame P_DATA_8

ser->parity 0

ser->hand P_OBEY_XOFF |P_OBEY_DSH P_IGN_CTS
ser->xoff 0x13

ser->xon Ox11

ser->flags 0

ser->tmask 0
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For more information on the serial port, see$eeal Portchapter of thé&/O Devices Referenaeanual.

The parametefle  should point to a text buffer. If the environment variadsie exists, the name of the
print file is copied from that variable into the buffer; otherwise, the default print file nameis copied
instead.

The printer port type returned depends on a number of factors and is determined as follows:

« if the parameteuseModel contains the valuerueandthe first three characters of the fully
parsed printer resource file name (i.e. R resource file name) are "FAX", the method
returns the printer port tyfRINTER_PORT_FAX

« if the propertyprinter.port_type contains a valid printer port type, then this value is returned.
« if the environment variablesp contains a value, this value is returned.

» if the printer port type cannot be determined by any of the above, a value of
PRINTER_PORT_PARALLEIS assumed by default.

The effect of thessemodel parameter can be neatly summarised:

« if it has the valugALsk, the printer port information retrieved is that set by the user of the
PRINTER Object (in an earlier call to the set_port_type method).

« ifit has the valuerug it allows the method to return printer port information other than that set
by the user. The best example of this is where the printer resource file name begins with the three
characters F A X. In this case, regardless of the value set in the prppestyort_type or
the environment variabkesp, the printer port type returnedrRINTER_PORT_FAX

On the Series 3, there is a slight difference to the behaviour of this method. See the Series 3a/Series 3
notes section at the end of this chapter for detail.

PR_SENSE_PORT Sense current printer port device information

INT pr_sense_port(TEXT *buf, P_SRCHAR *ser);
Retrieve information about the current printer port device.

The method returns the printer port type and retrieves the (zero terminated) name of the current printer
port device; if the printer port type PRINTER_PORT_SERIAL the method retrieves the serial port
characteristics.

The parameteguf should point to a buffer into which the zero terminated name of the current printer port
device will be placed. The name writterséiof  depends on the port type as follows:

PRINTER_PORT_FILE - the name of the file
PRINTER_PORT_SERIAL - the serial device name
PRINTER_PORT_PARALLEL - the parallel device name

On the Series 3 and Series 3a, which only have one port, the serial and parallel device names will always
beTTY:A andpARr:A respectively.

On machines with more than one port, such as the &ldork the port letter will be read from the
relevant environment variable, if it exists:

« The serial port letter will be read from the first character of the environment varsablef it
exists. Thus, if the first character in this environment variable is 'B' the serial device name wiill
be set tarTv:B. If the environment variable doe not exist, the serial device name defaults to
TTY:A.

« The parallel port letter will be read from the first character of the environment varsablef it
exists. Thus, if the first character in this environment variable is 'C' the parallel device name will
be set teAR:C. If the environment variable doe not exist, the parallel device name defaults to
PAR:A.

These environment variables are not created by system code. It is an application's responsibility to create
them if they are needed and do not already exist.

The parameteger should point to a data structure of typsRcHARIT the printer port type is
PRINTER_PORT_SERIAL a copy of the serial port characteristics will be writtersdo .

4-8
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PR_SENSE_MODEL Sense printer model no. & WDR file name

INT pr_sense_model(TEXT *buf);

Retrieve the fully parsed printer resource file name (i.eWD®& resource file name) and return the model
number.

The parameteguf should point to a buffer into which the method can insert the zero terminated printer
resource file name. The buffer itself must be capable of holding a fully parsed file name and, therefore,
must be at least FNAMESIZEDYtes long.

The model number and the printer resource file name are held as a character string in an allocated cell
pointed to by the properyinter.a.model and/or in the environment varialgm The model number
itself is held in the form of a numeric character and precedes the file name in the string.

This information is retrieved from the property, if it exists, otherwise it is retrieved from the environment
variable. By default, if the information exists in neither location, a value of 0 is returned for the model
number and a printer resource file namea@i::8J.WDR is written tobuf .

A check is made to ensure that the printer resource file exists. If the file cannot be found, albof:the
drives are searched. If this search is unsuccessfutahe is searched. If, finally, the file has still not
been found, then the printer resource file nanmoef::8J.WDR is assumed together with a model number
of zero.

On the Series 3, there is a slight difference to the behaviour of this method. See the Series 3a/Series 3
notes section at the end of this chapter for detail.

PR_GET_PARAMS Fetch address of printer parameters

PRINTER_PARAMS *pr_get_params(VOID);
Return the address of theINTER Object propertyrinter.p

This property is a data structure of typeNTER_PARAM®Nd contains information required by #resES
object at its initialisation. As discussed earlier, this is printer configuration information, page dimension
information and so on.

See the class definition for more detailed informatiorRINTER_PARAMSIt may also be useful to refer to
thepAGEsclass definition.

PR_SET HD Set top or bottom header text

VOID pr_set_hd(INT htype, TEXT *str);
Seteitherthe topor the bottom header text.

The parametesr should be eithexuLL or point to a buffer containing the zero terminated text to be set.
The value of the parametepe indicates whether the text is to be set for the top or the bottom header.

Both top and bottom header text are held in cells of allocated storage; the handles of both cells are held in
printer.a.hdtxt[0] andprinter.a.hdtxt[1] respectively.

If htype contains the valueRINTER_HDR_TOPany existing top header text is discarded by freeing the
existing cell. Ifstr isnotNuLL, a new cell is allocated large enough to contain the new text and its handle
is stored in the properpyinter.a.hdtxt[0] ; the text is copied into the new cell frese . If str is

NULL, any existing top header text is discarded @inékr.a.hdtxt[0] is set tavuLL The effect will be

to cause thedefaulttop header text, as found in the propefiter.deftoptxt , to be used.

Similarly, if htype contains the valuBRINTER_HDR_BOany existing bottom header text is discarded by
freeing the existing cell. Hrr isnotNuLL a new cell is allocated large enough to contain the new text
and its handle is stored in the propeiityter.a.hdtxt[1] ; the text is copied into the new cell from

«str . If str IS NULL, any existing bottom header text is discardedgin@r.a.hdtxt[1] is set tavuLL
The effect will be to cause thiefaultbottom header text, as found in the propgityer.defbottxt , to
be used.
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PR_GET _HD Get address of top or bottom header text
TEXT *pr_get_hd(INT htype);
Return the current addresseitherthe topor the bottom header text.

The value of the parametepe determines whether the address returned is that of the top or the bottom
header text; a value eRINTER_HDR_TORcauses the address of the top header text to be returned while a
value ofPRINTER_HDR_BoOTauses the address of the bottom header text to be returned.

If the top header text has been set, the address of the cell containing this text is returned, otherwise the
address of the default text is returned. This also applies to the bottom header text.

A note of caution if the methodbr_set_hd is calledaftera call topr_get_hd , the address of any header
text may be invalid.

PR_OPEN_WDR Create WDR object
PR_WDR *pr_open_wdr(VOID);
Create and initialise a nempR(printer resource) object and return its handle.

Any existingwbrobject is destroyed by calling theclose_wdr method before attempting to create the
new one.

The newwprobject is initialised by sending itveor_INIT message and passing it both the current model
number and the printer resource file name. grhense_model method is used to determine the current
model number and the printer resource file name.

The handle of the newbprobject is set into the propefiynter.wdr

The model number set in theorobject may be changed at any time by sending the object a
WDR_SET_Mobanessage; however, if a different printer resource file name is needed, the existing
objectmustbe destroyed and a new one created, passing it the new file name.

Note that this method is called by thteprint  andpr_paginate methods.

PR_CLOSE_WDR Destroy WDR object
VOID pr_close_wdr(VOID);
Destroy the current printer resour@ef object, if it exists.

Thewbrobject is destroyed by sending ibesTRoYmessage. The propefiynterwdr  containing the
handle of the object is re-setNOLL

PR_OPEN_PORT Open printer port device
VOID *pr_open_port(VOID);
Open the printer port device.

The name of the printer port device, the printer port type and the serial characteristics (if the port type is
PRINTER_PORT_SERIAL) are retrieved by calling the_sense_port method.

The printer port device is opened by calling the Plib funatieten , passing it the retrieved device name.
If the port type iRINTER_PORT_SERIALthenp_iow is called tosetthe serial port characteristics.

The method returns the handle of the opened port (i.e. the address of the channel control block).
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PR_PRINT Print data source

PR_PAGES *pr_print(PAGES_CALLS *pc);

Launch the printing of the current data source and return the handlereftbsobject created to do the
printing.

The parametesc must point to a data structure of typeses_cALLS The caller of this method must set
the call-back methods needed to hamdi anddonemessages, into thraGES_caLLsdata structure.
See the description of tlreaGEsclass and theaceLAynotional mixin class in this chapter for more
information.

PAGES_cALLscan be found in theagesclass definition but is shown below for completeness:
typedef struct

{
VOID *hread; Call-back handle for reading a line

WORD mread,; Call-back method for reading a line
VOID *hdone; Call-back handle for %done & completion
WORD mdone; Call-back method for %done & completion

} PAGES_CALLS;
If the printer resourcen(Di object does not exist, it is created by callingghepen_wdr method.
The method createsraGEsobject to do the printing and initialises it by sending@annit message.

ThepraGEsobject requires information which consists of a copyroKTER'S propertyprinter.p.p
(aPAGES_PARAMEaLta structure), a fully completedGes_iNiT data structure and an indication that it is
to perform a printing operation.

The information in theaGes_INIT data structure includes a copy of theses_caLLdata structure
whose address is given in the paramgiethe handle of the/probject, the addresses of both the top and
bottom header text and the address of the buffer containing the name of the current data source.

ThepraGEsobject destroys itself on completion of printing or if an error occurs.

On the Series 3, there is a slight difference to the behaviour of this method. See the Series 3a/Series 3
notes section at the end of this chapter for detail.

PR_PAGINATE Paginate data source

PR_PAGES *pr_paginate(PAGES_CALLS *pc);

Launch the pagination of the current data source and return the handleafisebject created to do
the pagination.

The parameteasc must point to a data structure of typeses_cALLS The caller of this method must set
the call-back methods needed to hamdi anddonemessages, into thraGES_caLLsdata structure.
See the description of tlraGEsclass and theaceLAynotional mixin class in this chapter for more
information.

PAGES_cALLscan be found in theacesclass definition (or see the descriptiorpoprint  earlier).
If the printer resourcen(Di object does not exist, it is created by callingghepen_wdr method.
The method createsracEsobject to do the pagination and initialises it by sendingamiT message.

ThepraGEsobject requires information which consists of a copyroKTER'S propertyprinter.p.p
(aPAGES_PARAMEata structure), partially completedPAGES_INIT data structure and an indication that it
is to perform a pagination operation.

The information required in theaGES_INIT data structure includes a copy of theEs_caLLSata
structure and the handle of tverobject.

ThepraGEsobject destroys itself on completion of pagination or if an error occurs.
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PR_PREVIEW_START Initialise preview

HANDLE pr_preview_start (PREVIEW_INIT *plnit);
Perform initialisation for previewing a data source.

The parameteginit  should point to a data structure of tygsEviEwW_INIT containing the information
required by preview. This structure, shown below, is defined in the class definition:

typedef struct

{
UBYTE *pSegName;

PR_ROOT *pArray;

UPOINT PrvSize;

UWORD BitWidth; used width of bitmap, use this for scaling
VOID *hPrvDone; Call-back handle for %done & completion
WORD mPrvDone; Call-back method for %done & completion
} PREVIEW_INIT;

The members have the following meaning:

pSegName The address of a buffer containing the name to be given to the external
data segment.

pArray The handle of &arLAT array object which will be used to hold a
series of values giving the position of consecutive compressed bitmaps
within the preview data segment. It is designed to hold entries
(records) which are the length of@anG'C' data type and has a
granularity of 16 entries (records).

PrvSize The dimensions of the bitmap, jiixels to which a page will be
drawn.

Thex component is the value Bitwidth  roundedup so that it
occupies an integral number of bytes.

They component is normally determined by the height of the
application's window.

BitWidth The number of horizontal bits needed to draw a single line so that it
fits into the application's windoandthe ratio of this value to the
height of the page measured in pixels will be the same as the ratio of
the width to the height of the page measured in twips.

Note that this value will notetessarily be exactly the same as that in
PrvSizex above. This item il be used by thervpPDRclass to
calculate a rounding factor for its internal calculations

hPrvDone The handle of the object which will provide ttienecallback method.

mPrvDone The method number of tlumnecallback method. For the general
specification of this method, see th@elay_ mdone method in the
description of theAGeLAYmMIXin class in this chapter.

The exact method for calculating the valuesra$ize andsitwidth depends on the application. The
following sequence shows how a typical application might proceed. However, it should only be used as a
guideline:

« Determine the spa@vailableto display a previewed page; in other words, determine the
number of horizontal and vertical pixels available andgsstze.y to the number of vertical
pixels.

e Ifin landscape mode, calculaggwidth to be the result of:
page height (in twips) / page width (in twips) * vertical pixels available.

e Ifin portait mode, calculateitwidth to be the result of:
page width (in twips) / page height (in twips) * vertical pixels available.
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e Check that the resulting valuemfwidth  will fit into the number of horizontal pixels available.
If it does not fit, re-sesitwidth  to the available number of horizontal pixels and adjust the value
of PrvSizey  to maintain proportions:

if in landscape mode, setvsize.y to:
page width (in twips) / page height (in twips) * horizontal pixels available.

if in portrait mode, setrvsize.y to:
page height (in twips) / page width (in twips) * horizontal pixels available.

e Setrrvsizex to the value oBitwidth rounded up to a multiple of eight, in other words, ensure
that the number of bits represented will fit into an integral number of bytes.

The method creates a dynamic external data segment; the name to be applied to the segment is supplied in
a buffer pointed to byinit->pSegName . Recall that an external data segment is one that is not
constrained to the 64K limit but can extend to 512k, provided sufficient memory is available.

Although the segment is initially created with a zero lengtlave is called if the allocation fails.

The handle of the successfully created external segment is set istgthgile member of the property
printer.prv

The size of the external segment is adjustetkio SEG_GRANULARITRaragraphs. If the adjustment fails
(e.g.E_GEN_NOMEMORYthe methogr_preview_end is called to free any acquired resources and is
followed by a call tg_leave .

All the remaining initialisation information supplied tynit  is copied into the properfyinter.prv

It is worth noting that an instancerfvrPDR(the print preview class) requests the address of the
printer.prv property during its initialisation by sendingeR_PREVIEW_DATANESsage to this instance of
PRINTER Thepr_preview data ~ method is described later.

The method returns the handle of the dynamic external data segment.

PR_PREVIEW Perform preview

PR_PAGES *pr_preview (PAGES_CALLS *pc);

Launch the preview process of the current data source and return the handcEobject created to
do the previewing.

The parametesc must point to a data structure of typeses_cALLS The caller of this method must set
the call-back methods needed to hamdi anddonemessages, into tlFaGEs_caLLsdata structure.
See the description of tlraGEsclass and theaceLAynotional mixin class in this chapter for more
information.

PAGES_cALLScan be found in theacesclass definition (or see the descriptiorpoprint  earlier).
If the printer driver Wb object does not exist, it is created by callingghepen_wdr method.

The method createsraceEsobject to perform the previewing and initialises it by sendingamit
message.

ThepraGEsobject requires information which consists of a copyroKTER'S propertyprinter.p.p
(aPAGES_PARAMEaLta structure), a fully completedGes_iNiT data structure and an indication that it is
to perform a previewing operation.

The information in theaGes_INIT data structure includes a copy of theses_caLLdata structure
whose address is given in the paramgiethe handle of the/probject, the addresses of both the top and
bottom header text and the address of the buffer containing the name of the current data source.

ThepraGEsobject destroys itself on completion of the previewing operation or if an error occurs.

PR_PREVIEW_END Terminate preview
VOID pr_preview_end (VOID);
Terminate preview and free any acquired resources.

The method frees the allocated external data segment using the Plib fungféese and then
indicates the end of preview by resetting the whole of propeiiat.prv to binary zero.
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PR_PREVIEW_DATA

PREVIEW_DATA *pr_preview_data (VOID);

Return handle of preview data

Return the handle of the preview data.

This method returns the address of RReNTER oObject'Sprinter.prv
information required by the preview operation. The contepiir®ér.prv
pr_preview_start method.

property which contains
is set by the

PAGES
ACTIVE PAGES
q pagarr page
priority todo reset_page
isactive ephead newdoc
pcb prhead started
stat pdr newpage
in region
par holding
last_pos pos
flags pr
pheight tabs
brk_height spacing
brk_above margins
brk_pos time
y date
nrec ioclen
destroy ao_init ao_run
ao—init— ao_queue ao_abrun
ao_cancel
ao—abrun—
ae_gueue-
ae_fun—

A pPAGEsobject handles a request to print, paginate or preview one or more documents on behalf of an
instance of theriINTER class and is created when the application seReSRRINT, PR_PAGINATEOr
PR_PREVIEWMESSage to therRINTER Object. Thepr_print  , pr_paginate  andpr_preview methods create a
PAGESObject as part of their implementation.

PAGESItself is a low priority active object; this allows the printing, previewing or pagination process to be
done in discrete chunks, giving other active objects (and, therefore, other applications) the opportunity to
run concurrently.

In general, knowledge of the document to be printed, in terms of the text itself, the typefaces, fonts
(i.e. height) and styles to be used, lies within other object(s) in the application. In order to print a
document, theacEsobject must ask the application for the next portion of text to be printed; this is
normally represented by a data structure of type_pPRINT often referred to asgint elementThepAGES
object must also keep the application informed of the current status of the printing operatimn.
achieves this by means@dllbackmethods.

PAGESItself uses the services of an instance obtbr(printer driver) class to translate a print element
into a sequence of commands suitable for a specific printer. When performing a preview operation, the
PDRObject represents a specialised printer driver.

When paginatingeAcesdoes no printing, instead it uses the print elements to build pagination
information.

Page breaks and the printing of headers and footers are done automateadg by
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Class def inition

ThepacEsclass subclasses the OLIB classive and is defined in the sub-category figges.cwith
generated header fifgages.y.

CLASS pages active
{
REPLACE ao_init
REPLACE ao_run
REPLACE ao_abrun
REPLACE ao_queue

CONSTANTS
{
PAGES_DONE_PAGE 0
PAGES_DONE_DOC 1
PAGES_DONE_END 2
PAGES_DONE_ERROR 3

PAGES_DOC_NEW_PAGE 0x01 A new doc starts a new page
PAGES_DOC_RESET_PAGE_NUM 0x02 A new doc resets the page number

PAGES_FLAGS_PRINTING 0x01 Printing (or previewing)
PAGES_FLAGS_NOTFIRST 0x02 Discard down when FALSE (on top of 1st page)
PAGES_FLAGS_ZERODOWN 0x04 Discard 1st down in todo list if TRUE

PAGES_REGION_BODY 0
PAGES_REGION_TOP 1
PAGES_REGION_BOTTOM 2
PAGES_REGION_LAST BOTTOM 3
PAGES_REGION_END 4
PAGES_REGION_VERY_END 5
PAGES_REGION_DOC_END 6

PAGES_PAGENUM_ARABIC 0
PAGES_PAGENUM_ROMAN_U 1
PAGES_PAGENUM_ROMAN_L 2
PAGES_HEADER_2_COLUMNS SCRLAY_ALIGN_JUSTIFY+1
PAGES_HEADER_3_COLUMNS SCRLAY_ALIGN_JUSTIFY+2

}

TYPES
{
typedef struct
{
UWORD x;
UWORD vy;
} UPOINT;

typedef struct
{
UPOINT tl;
UWORD width;
UWORD height;
} UEXTENT;

typedef struct
{
WORD event; PAGES_DONE_PAGE, _DOC, _END
UWORD page; Page number of new page
PR_VAFLAT *pages; Page length array
} PAGES_DONE;

typedef struct
{
SCRLAY_FONT f;  Font data
UBYTE align; Header alignment
UBYTE first_page; TRUE to emit on first page
} PAGES_HEADER;
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typedef struct
{
UWORD width; Width of page
UWORD height; Height of page
UEXTENT body; Body area
UWORD hdtop; body.tl.y-hdtop =Y of top of top header
UWORD hdbot; body.tl.y+body.height+hdbot=height = Y of top
of bottom header
} PAGES_PAGE;

typedef struct

{
WORD offset;  Offset for page number
WORD last; Last page number for %m

WORD style; Style for page
} PAGES_PAGENUM;

typedef struct

{

PAGES_PAGE pg; Page dimensions with margins

WORD pdrflags; WDR_PDR_LANDSCAPE, _DRAFT etc

WORD docflags; PAGES_DOC_NEW_PAGE is set for new page per doc
UWORD pgbeg; Page number to start printing (1st page is 1)

UWORD pgend; Last page number to print (inclusive)

PAGES_HEADER top;  Top running header
PAGES_HEADER bot;  Bottom running header
PAGES_PAGENUM pgnum; Page number for %p
} PAGES_PARAMS;

typedef struct
{
VOID *hread;  Call-back handle for reading a line
WORD mread; Call-back method for reading a line
VOID *hdone;  Call-back handle for %done & completion
WORD mdone;  Call-back method for %done & completion
} PAGES_CALLS;

typedef struct
{
PR_WDR *wdr;  Printer driver
PAGES_CALLS c; Call-backs
TEXT *fname;  File name for %f (ZTS) or NULL
TEXT *toptxt;  Top running header ZTS or NULL
TEXT *bottxt;  Bottom running header ZTS or NULL
} PAGES_INIT;
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PROPERTY 5

}

{
PR_VAFLAT *pagarr; Page break array being built

PR_VASEG *todo;  Pending print output
PR_EPFDOC *ephead; Text for top/bottom header
PR_PRNLAY *prhead; Layout for top/bottom header
PR_PDR *pdr; Output printer driver

PAGES_INIT in;  Init parameters

PAGES_PARAMS par; User settable init parameters
WORD last_pos;  Pos of last page break

UWORD flags; Printing or paginating 1st page etc
WORD pheight; Height of processed lines on current page
WORD brk_height; Height of last line break

WORD brk_above; At last line break

UWORD brk_pos;  Document pos at last page break

WORDy; Current page y
WORD nrec; Record number in todo list
UWORD page; Page Number

UBYTE reset_page; Reset page number on next footer if TRUE
UBYTE newdoc; TRUE if there is another doc

UBYTE started; = TRUE if printing has really started

UBYTE newpage;  TRUE if pagination decided on a new page
WORD region; PAGES_REGION_TOP, _BODY or_BOTTOM
WORD holding; TRUE if holding data in todo list

UWORD pos; Document pos

WDR_PRINT pr; Being printed

SCRLAY_TABS tabs; Header tab settings
SCRLAY_SPACING spacing; Header spacing
SCRLAY_MARGINS margins; Header margins

TEXT time[LN_TIME_DATE_STR];

TEXT date[LN_TIME_TIME_STR-2];

UWORD ioclen;

}

Property

pages.pagarr

pages.todo

pages.ephead

pages.prhead

pages.pdr

Thehandleof an instance of thearLAT class. The array efworelements
contains pagination information where each entry contains a count of the
number of characters fitting into a page. The entries are in page order.

Thehandleof an instance of theasecclass. The array ofpr_PRINTdata
structures contains a queue of print elements to be dealt with.

Queuing print elements is a convenient way of deferring printing. This is
important when lines which must kept togetheare being processed; in

these circumstances it is not possible to know in advance whether a page
break will occur after the lines are printed or whether a page break will need
to be forcedbeforethe first line is printed (with the consequent need to print
bottom and top header text first).

N.B. This queue is also referred to astibdbo list

Thehandleof an instance of therFpocclass, used to encapsulate the text of
a top or bottom header.

Thehandleof an instance of thernLAYClass, used to encapsulate the layout
of a top or bottom header.

The handle of the printer driver object. This is an instance afiRelass
and is created by the_init method.
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pages.in

pages.par

pages.last_pos

pages.flags

pages.pheight

pages.brk_height

Initialisation information, derived from the application, and passed to the
PAGESObject at initialisation time in a call to #s_init method,; this
includes:

« the handle of the printer resouraeg object
e the call-back information

« when printing and previewing, the addresses of buffers containing
the file name of the current data source, the top header text and the
bottom header text.

Initialisation information, set up internally by tReINTER Object, and passed
to therAaGESObject at initialisation time in a call to #s_init method. See
the description of theo_init method.

The document position of the previous page break. This is used during
pagination; in particular, during the process of generating entries for the
pages array whose handle is contained in the progpefdy.pagarr

This is a general flag area; the following values caorgd into this property
in combination:

PAGES_FLAGS_PRINTING If set,pPaGEShas been created to perform a printing
or previewing operation; ifiot set,p,Aceshas been
created to perform a paginating operation.

PAGES_FLAGS_zERODOWNThis flag is only set when a page break occurs.
If set any spacingbovethe first line of thenext
page is suppressed (by settiages.pr.down  to
zero). At the top of a page, any spacing above a
line is redundant.

PAGES_FLAGS_NOTFIRST This flag is set after thiirst line on thefirst page
of thefirst document has been processed. Once set,
it remains set for the life of theanGEsobject.

If not set

e any page break before the first page of the
first document is suppressed.

e any spacingbovethefirst line of thefirst
page of thdirst document is suppressed
(by settingpages.pr.down  to zero). At the
top of a page, any spacing above a line is
redundant.

This is used during pagination. It is the cumulative height, in printer units, of
the lines on the current page which have already been processed. In effect, it
measures the current height of the current page (from the top of the page).

This is used during pagination. It i€andidatepage break position,
measured in printer units. In effect, it measures the height of the candidate
page (from the top of the page to the break point).

The value in this property represents a potential (but legal) page break
position. It is important when lines of texhich must be kept togethatre

being processed. Until all of the lines in such a group have been processed, it
cannot be known in advance whether a page break can occur after the group
or whether it must be forced before this group.

In the latter case, this property will become the actual height of the page.
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pages.brk_above

pages.brk_pos

pages.y

pages.nrec

pages.page

pages.reset_page

pages.newdoc

pages.started

pages.newpage

pages.region

This is used during pagination. It has a function which is closely related to
that of the propertyages.brk_height ~ discussed above.

It is the space above the first line element following the candidate page break
position. The spacebave a line element is often referred to asdinen

value; this is used to define a gap between consecutive lines such as occurs
between the last and first lines of consecutive paragraphs.

Following on from the discussion pdges.brk_height ~ above; where a group
of lines must be kept together and are forced onto a new paglvhealue

of the first line will be set to zero, to avoid wwoessary blank space appearing
at the top of the page, when printed.

The cumulative page height for the new page is adjusted to take this change
into account.

The position within the document corresponding to the previous page break.

The currenvertical print position on the current page, measured in printer
units. The position is measured relative to the top of the page.

The current record number in the todo list; i.e. the current entry in the array
of wbR_PRINTrecords, anchored in the propeasiges.todo

The current page number.

This property can take the valuRUEOr FALSE It is set torruEif the page
number on the next footer is to be reset (to zero).

This property can take the valurUEOr FALSE. It is set torrRuEif, on

completion of processing a document, another document is to be processed.
Set by thexo_run method but the decision is taken by HagESsdone

callback method.

This property can take the valurUEOr FALSE. It is set torrRuEif printing
has started.

This property can take the valuRUEOr FALSE It is set torruEif the
pagination process has decided to begin a new page.

This property contains a flag to record the curpanttexf it is set to one of
the followingmutually exclusivealues:

PAGES_REGION_BODY if set, the main body of a document is currently
being handled.

PAGES_REGION_TOP if set, the top header text of a document is
currently being handled.

PAGES_REGION_BOTTOM if set, the bottom header text of a document is
currently being handled.

PAGES_REGION_LAST BOTTONf set, the last bottom header text of fhnal
document is currently being handled.

PAGES_REGION_DOC_END if set, thecurrentdocument is exhausted
PAGES_REGION_END if set, thefinal document is exhausted

PAGES_REGION_VERY_END if set, all documents are exhausted and the
printing process has been terminated. It
indicates that theacesobject is ready to
destroy itself.
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pages.holding This property can take the valuRUEOr FALSE

When set tarug the print element to be processedagdnrun ) is placed on
the queue implemented by thesecarray object whose handle is in
pages.todo

The property isetto TRUEIf a print element must go ontanawline and, at
the same time, must be kept on saenepage as the following print element.

pages.pos The current position within the document being handled.

pages.pr The current print element. The information is contained in a data structure of
type WDR_PRINT.

pages.tabs Tab settings for the top and bottom headers, passed to the hrroer
layout object when created.

pages.spacing Spacing information for the top and bottom headers, passed to the header
PRNLAYlayout object when created.

pages.margins Margins for the top and bottom headers, passed to the headerylayout
object when created.

pages.time A character string containing the current time (setobyit ).

pages.date A character string containing the current date (seblyit ).

pages.ioclen Length of the command buffer sent to the printer (sebkyueue ).

Page dimensions

The following diagram illustrates the meaning of the various membensaafes_PAGEtructure in
relation to the components of a typical document. The outer rectangle represents the page while the inner
rectangles show the positions of the header text, the main body of the document and the footer text

respectively.
body.tl.y T

hdtop

A

. height
— |body.tl.x |-f— body.height

hdbot e@——— body.width —————»

-———— width '
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PAGES methods

AO_INIT Initialise and queue
INT ao_init(PAGES_INIT *in, INT printing, PAGES_PARAMS *par);

Initialise therAGESsactive object and begin the print/paginate/preview operation by sendkw @UEUE
message.

The method is called by an instance oftRenTER class as part of the implementation of that class's
PR_PRINT, PR_PAGINATEANndPR_PREVIEWMethods. Three parameters, containing the information needed
to build this instance ¢faGes are required.

The parametefrinting  indicates whether theacesactive object represents a printing, pagination or
preview operation. It can take one of three possible values:

PRINTER_PRINTING perform a printing operation
PRINTER_PAGINATE perform a pagination operation
PRINTER_PREVIEW perform a preview operation

The parameters andpar contain initialisation information and point to data structures of type
PAGES_INIT andPAGES_PARAMBeSpectively. The two data structures reflect the different origins of the
information contained within them.

In general termssomeof the information contained within treGes_PARAMdata structure is set up
internally by theeRINTER oObject itself as default values, whereas the information contained within the
PAGES_INIT data structure is ultimately derived from the application.

In some respects, this division is artificial. However, the design does minimise the effort required of an
application if the defaults are adequate. A more sophisticated application would need to sratars
and either replace the init  method or add new methods to modify these default values.

The default values supplied by thRINTER object in the parametesr are as follows:

pg.width PAGE_WIDTH_A4
pg.height PAGE_LENGTH_A4
pg.body.tl.x 1800

pg.body.tl.y 1800

pg.body.width PAGE_WIDTH_A4 - 3600

pg.body.height PAGE_LENGTH_A4 - 3600

pg.hdtop 720

pg.hdbot 720

top.f.height 240

bot.f.height 240

bot.align SCRLAY_ALIGN_CENTRE
pgbeg 1

pgend OXFFFF

wherePAGE_WIDTH_A@NdPAGE_LENGTH_A4@re both defined ipagesize.l@ndsCRALY_ALIGN_CENTRE&N
be found in thescrLAYclass definition (se€he Document Layout Classgsapter). All other members of
this PAGES_PARAMStructure and its sub-structures are uninitialised.

The complete content efar is copied into the properpsages.par
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The information contained in the parametetis as follows:

wdr The handle of the printer resoureef object.
c The callback method numbers and the handles of their "owning" objects.
fname The address of a buffer containing the file name of the source. This

member is only set FAGESIS to perform a printing or previewing
operation. It isuninitialisedfor a pagination operation.

toptxt The address of a buffer containing the top header text. This member is
only set ifPAGESIs to perform a printing or previewing operation. It is
uninitialisedfor a pagination operation.

bottxt The address of a buffer containing the bottom header text. This member is
only set ifPAGESIs to perform a printing or previewing operation. It is
uninitialisedfor a pagination operation.

The complete content a@h is copied into the properpages.in

The callback information referred to above, is itself contained within a data structure RAGE®e CALLS
and is set up by the application and passed terh&er object before being handed on, in turn, to this
instance oPAGES This data structure, while defined in thesesclass definition, is shown below:

typedef struct

{
VOID *hread;

WORD mread;
VOID *hdone;
WORD mdone;

} PAGES_CALLS;

As mentioned in the introductory teraGEsmust have a mechanism for requesting the next print
element from the application and for keeping the application informed of the current status of the printing
operation. This is achieved by meansaitbackmethods.

The creator of theacesobject must supply the method numbers of two call-back methods together with
the handles of their corresponding objects. The call-back methods are referred tead dhd thedone
call-back methods, expressions which will be used in this chapter.

Theread call-back method provides the means by whichrt@Esobject can get the next print element
from the application. The method number is suppligghgas.in.c.mread  and the handle of the
corresponding object is suppliedg#yes.in.c.hread

Thedonecall-back method provides the mechanism by which the application can be told about the status
of the printing operation; for example, the completion of a page or the completion of a document. This
allows the application to take appropriate action. The method number is suppligekiin.c.mdone

and the handle of the corresponding object is suppligayiss.in.c.ndone

Although the FORM classrnLAYSUpplies aead call-back method, in general, the design of the classes
which supply these two methods is very much application dependent. However, the methods themselves
mustconform to the general specification described irrt@ELAYNOtional mixin class in this chapter. In
practice PRNLAYIS subclassed.

The horizontal and vertical page dimensions held irpdbes.par property are converted from twips to
horizontal and vertical printer units respectively by callingvidtretwips_to_xy ~ method of the printer
resource DR object.

If the PAGESactive object is intended to perform pagination, the method creates and prepaies a
object in which to build an array ofvorelements to contain the number of characters in each page. The
handle of the/aFLAT object is set into thgages.pagarr ~ property.

If the PAGESactive object is intended to perform either a printing or a preview operation, the method
fetches the current time and date, using an instance of the OLIBielas&nd stores their character
representations in the propertjgges.time andpages.date respectively. An instance GAsecis created
and initialised so that each record in the array will be large enough to contain a print element (i.e. a
WDR_PRINTStructure); the handle of this object is set intopHes.todo  property. Also, the
PAGES_FLAGS_PRINTINGlag is set in the properpages.flags
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For a preview operation, a preview printer driver object (an instareevebg is created and initialised
directly by sending it @brR_INIT message. It is important to note that thepPDReclass is a subclass mibR
but doesotreside in a separate dyl. The information ingbe_INIT data structurerequired by the
pdr_init  method, is extracted from bothcesitself and the associated printer resouvee object.

Note that the membey is set to zero. For more information on previewing, @& Print Preview Class
chapter in this manual.

For a printing operation, ®DR_OPEN_PRINMeSsage is sent to the associated printer resaupgeopject
which, as part of its behaviour, creates a printer drive® (Object. In either case, the handle of the
created printer driver object is set into Hages.pdr property.

For a printing or a preview operation, a document object (an instaaeeo@g and a corresponding
printer layout object (an instancersNLAY are created for the top header and their handles stored in the
propertiegages.ephead andpages.prhead  respectively.

The priority of therAGESactive object is set teRORITY_ACTIVE_compuTand the application manager is
sent amm_ADD_TASKHnessage to add the active object to the application manager's active object task
queue.

The print/paginate/preview operation is started by sendingapueuenessage and the method
terminates by returning zero.

On the Series 3, there is a slight difference to the behaviour of, and the interface to, this method. See the
Series 3a/Series 3 notes section at the end of this chapter for detail.

AO_RUN Fetch next print element
INT ao_run(VOID);

The method is called by the application manager when an 1/O operation to the printer has campleted
thepPAGEsactive object has been re-scheduled by a call to its supeselassue method.

In general termsthis method fetches the next print element to be processed as represented by a data
structure of typevbr_prRINTand further:

« if printing or previewing, theo_queue method is called to translate the information in this print
element into a set of printer specific commands and to start the sequence of I/O operation(s) to
the printer using the Plib functignioc .

« if paginating, the information in the print element is used in the construction of the page array
object anchored ipages.pagarr . This is followed by a call to the superclassqueue method to
schedule the next call to this (i.e. #werun ) method.

When printing or previewing, there are circumstances where a print element cannot be processed
immediately but must be placed in a queue, knowntaddlist - an instance of theasecclass. This is

done to handle what are commonly knowmwaowsandorphans In a situation where a group of lines
must be kept together, the position of page breaks cannot be determined until all such lines have been
fetched in.

Print elements are commonly fetched for processing by calling#ueall-back method. However, in
handling widows and orphans as mentioned above, a print element may, instead, be fetched from an
existing todo list; alternatively, a print element may not be processed immediately but will be placed on
the todo list - depending on the general context.

When a page break occurs, the method will caldibreecall-back method with a completion status of
PAGES_DONE_PAGBImilarly, when the processing of a document is completejdhecall-back method
will be called with a completion statuse{GES_DONE_DOC

If the PAGES_REGION_VERY_ENitRg is set in the properpages.region , all documents will have been
processed and the printing process itself will have been terminatedomibeall-back method is called
with a completion status eAGES_DONE_END hePAGESObject destroys itself by sending itsetbesTrROY
message.
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AO_ABRUN Handle error

VOID ao_abrun(VOID);

This method supportsePmafs architecture for handling leave within theao_run methodp_leave may
be called if a write operation has not succeeded.

Thedonecall-back method is called with a completion statusaafes_DONE_ERRAR notify the
application that an error has occurred. This allows the application to take appropriate action.

The method then destroys this instanceagesby sending @EsTROYMeESsage.

AO_QUEUE Translate the print element and print data
VOID ao_queue(VOID);

If PAGESIS performing a paginating operation, the method simply calls the supekclassie method to
re-schedule a call ta _run .

If PAGESIS performing a printing or previewing operation, the method serdg @RINTmMessage to the
associate@probject.

For a printing operation, therr_print  method translates the current print element into a sequence of
printer commands. The printer commands are then sent to the printer device byreiwgiae 1/0
operation to the printer port. If tirRrobject producero printercommands, nothing is sent to the
printer; instead, the method simply calls the superelasgseue method to re-schedule a callai® run .

For a previewing operation, ther print  method translates the current print element into a sequence of
drawing actions to a bitmap. As this does not require any I/O activity, this methed dueue ) simply
follows on by calling the superclass queue method to re-schedule a callai® run .

Before therDR_PRINTMessage is sent, either for printing or previewing, some preliminary processing is
done:

« ifthefinal document to be printed or previewed is exhaustedytime PRINT_ENDlag isored
into theflags field of the print element and thebrR_PRINT_PAGHag is cleared. This will cause
the printing/previewing process to terminate.

« if the current page is not within the range of pages to be printed or previewed (as defined by
pages.par.pgbeg  andpages.par.pgend ), the print element is ignored, thBR_PRINTMeESSage is
not sent and the method simply calls its superclassiseue method to re-schedule a call to
ao_run .

« if printing or previewing has not yet started, ther_PRINT_sTARTlag isored into thelags
field of the print element. This will cause the printer to be initialised and set up correctly or the
preview bitmap to be cleared.

« if a page break is to be forced, the current vertical print position is adjusted appropriately.

« ifaline break is to be forced, the line element indent is adjusted appropriately.
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WDR

WDR

file

head
model
wid
wdrname

destroy

wdr_init
wdr_count_models
wdr_sense_model_name
wdr_set_model
wdr_sense_mode
wdr_typeface
wdr_search_typeface
wdr_font_height
wdr_search_height
wdr_get_width_table
wdr_sense_width
wdr_twips_to_xy
wdr_open_print
wdr_load_record

ThewbrRprinter resource class, encapsulates the handlingu@Rresource file.

A WDRresource file contains printer specific information organised as a series of resources. For example,
for each printer model supported, a resource file exists containing the various command sequences to
control that printer.

A wprobject also provides methods to supply specific information froD& resource file.

TheWDR Printingchapter in thédditional System Informatiomanual gives a full and comprehensive
description of the structure of WDR resource files. Further useful information on printing can be found in
the Printing chapter of th®bject Oriented Programming Guide

A typical WDR file has resources containing the following information:

a list of printer models supported
the character command sequences to control printer operation

a map used to translate the printer's character set onto that used by the SIBO computer (based on
the IBM code page 850)

a list of typefaces supported by each model.
a list of fonts available in each typeface.

a width table for each font, where the widihshe WDR fileare stored in difference form
(seeWidths of characters in fonts theWDR Printingchapter of thédditional System
Informationmanual).

An instance ofvDRs normally created byRRINTER object in itspr_open_wdr method. Thevbreclass
itself supports:

The accessing of the contents aV®Rresource file.

Thewbrclass may be used to read the contents db&file. It does this by using agscrILE
class component. Theprclass stores the current model and the list of available typefaces in
memory. Other information is read from the file as and when required to minimise memory
requirements.
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e The conversion of measurements from units of twips to horizontal and vertical printer units.

TheWDRresource file includes the minimum horizontal and vertical travel for each printer
model. These distances are specified in units of twipswlihevips_to_xy  method is provided
to convert horizontal and vertical distances from twips to printer units.

« The creation and initialisation of a suitable printer driver object - usually an instance of either the
PDRclass or a suitable subclassoR

A suitable printer driver object may be created and initialised usingdthéen_print ~ method,;
the method returns the handle of the object which is usually an instancerpkttiass or a
suitable subclass. See the description ofithepen_print  method for further details.

An instance ofvbrcan be created which is limited to reading the list of models supported. In this case the
class does not store the details of the current model thus minimising memory requirements. In this mode
onIy '[hewdr_count_models , wdr_sense_model_name , wdr_sense_width , wdr_set_model andwdr_destroy

methods are available.

A loaded font width table contains a sequence of unsigned bytes containing information about the width of
each character in a font. Two kinds of width table are available:

« a monospace font width table - contains two bytes, the first of which contains zero, and the
second of which specifies the width of a character. (By definition each character in a monospace
font has the same width.) The zero in the first byte signifies a monospace font width table.

« aproportional font width table - contains 256 bytes, the first of which contains one; the
remaining 255 bytes specify the width of the characters whose code ranges from 0x00 to OxFF.
Thus the fiftieth byte specifies the width of the character whose code is 0x31.

Note that, on being loaded from the WDR file, width tables are converted from differences to
absolute character widths.

Class def inition

Thewbrclass subclasse®oTtand is defined in the sub-category filelrv.cl (with generated header file
prdrv.g).

CLASS wdr root

{
REPLACE destroy

ADD wdr_init Init and optionally load model data

ADD wdr_count_models Return the number of models

ADD wdr_sense_model_name Return model name by model number
ADD wdr_set_model Set the current model number

ADD wdr_sense_model Sense struct of current model

ADD wdr_typeface Get typeface struct by typeface index

ADD wdr_search_typeface  Get typeface struct and index given typeface
ADD wdr_font_height Font height by typeface index, height index
ADD wdr_search_height Get height index given height

ADD wdr_get_width_table  Width table given typeface, height and style
ADD wdr_sense_width Get printed width of buf, len

ADD wdr_twips_to_xy Convert from twips to printer units
ADD wdr_open_print Create a PDR for printer output
ADD wdr_load_record Load specified resource record
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CONSTANTS
{
WDR_PRINT_PAGE 0x01
WDR_PRINT_LINE 0x02
WDR_PRINT_RIGHT 0x04
WDR_PRINT_FONT 0x08
WDR_PRINT_TEXT 0x10
WDR_PRINT_START 0x20
WDR_PRINT_END  0x40
WDR_PRINT_IDLE 0x4000
WDR_PRINT_KEEP 0x8000

I Used by pages
! Used by pages

WDR_PDR_LANDSCAPE 0x01

Header resource ID
Commands resource 1D

WDR_RSC_HEADER 1
WDR_RSC_COMMANDS 2

WDR_DYL_LOAD 0x01 .WDR requires a DYL if set
WDR_HP_PCL 0x02  printer driver is HP PCL compatible
WDR_STYLE_NORMAL 0x0000
WDR_STYLE_UNDERLINE  0x0001

WDR_STYLE_BOLD 0x0002

WDR_STYLE_ITALIC 0x0004

WDR_STYLE_SUPER 0x0008

WDR_STYLE_SUB 0x0010

WDR_STYLE_MONOSPACE 0x8000 Reserved for external use
WDR_STYLE_SANS_SERIF 0x4000 Reserved for external use

WDR_TYPF_PROPORTIONAL 0x01
WDR_TYPF_SCALED 0x02
WDR_TYPF_SERIF 0x04

WDR_MODEL_LANDSCAPE_AVAILABLE 1
WDR_MODEL_MINX_IS_DOTS_PER_INCH 4

WDR_SCALE_DEFAULT_HEIGHT 1000 reference height = 1000 twips = 50 point

WDR_FONT_NAME_LEN
PRINTER_NAME_LEN
PRINT_TYPE_LEN
PDR_FILE_LEN

}

TYPES

{

typedef struct
{
UWORD height;
UWORD height_max;
UWORD height_delta;
UWORD width_scale;
UWORD width_normal;
UWORD width_italic;
UWORD width_bold;
UWORD width_bold_italic;
UWORD command;
} WDR_FONT;

24 maximum length of printer name
9 printer type length (filename+'\0")
9 printer driver filename length

Height (or min height for scalable fonts)

Multiplier for font width table
Width for mono, rid for proportional

Set font command number

typedef struct
{
TEXT name[WDR_FONT_NAME_LEN];  Typeface name
UWORD typeface; RTF/Word compatible typeface
UWORD type; WDR_TYPF_PROPORTIONAL

WDR_TYPF_SCALED

WORD trans_rid,; rid of translates record
UWORD num_heights; Number of different typeface heights
WDR_FONT font[1]; List of different heights
} WDR_TYPEFACE;

20 significant characters from font name

Max height (only relevant for scalable fonts)
Delta height (only relevant for scalable fonts)
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typedef struct
{
UWORD minx; minimum delta x
(in twips, unless MINX_IS_DPI flag set)
UWORD miny; minimum delta y in twips
UWORD skipx; amount printer auto indents
UWORD skipy; amount printer auto feeds
UWORD flags; WDR_MODEL_LANDSCAPE_AVAILABLE

WDR_MODEL_MINX_IS_DOTS_PER_INCH
UWORD num_typefaces; number of typefaces supported by model
WDR_TYPEFACE *typeface[1]; list of typeface rids/pointers to typeface data
} WDR_MODEL;

typedef struct

{
UWORD rid; rid of model block

TEXT name[PRINTER_NAME_LEN]; model nhame
} WDR_MODEL_INDEX;

typedef struct

{

TEXT id[6]; file identifier

UWORD flags; flags (WDR_DYL_LOAD)

UWORD num_model; number of models described in file

WDR_MODEL_INDEX model[1]; list of model names/rid's
} WDR_HEADER,;

typedef struct width_table

{

struct width_table *next;

UWORD rid; Resource ID width table (used as a key)
UWORD height; Needed if font is scaled

UBYTE *table; Address of width table

} WDR_WIDTH_TABLE;

typedef struct

{
WORD flags; WDR_PRINT_XXX
WORD typf; Typeface number for WDR_PRINT_FONT
WORD fheight; Font height for WDR_PRINT_FONT
WORD style; Font style for WDR_PRINT_FONT
WORD down; Line down for WDR_PRINT_LINE
WORD indent; Line indent for WDR_PRINT_LINE
WORD height; Line height for WDR_PRINT_LINE
WORD right; Right movement for WDR_PRINT_RIGHT
TEXT *buf; Text to print for WDR_PRINT_TEXT
UWORD blen; Length of data at buf for WDR_PRINT_TEXT
} WDR_PRINT;
}
PROPERTY 1
{
PR_RSCFILE *file; Resource file containing driver data
WDR_HEADER *head; Header and model index
WDR_MODEL *model; The current model
WDR_WIDTH_TABLE *wid; List of font widths
TEXT wdrname[P_FNAMESIZE]; .WDR File name
}
}
Property
wdr file The handle of an instance of tRecFiLE class which is used to read resources from the
WDRresource file.
wdr.head

The address of th&/DR header resource, a data structure of type_HEADERT he

header resource is fetched from the resource file bydhmit

method; it achieves

this by sending ars_READMessage to thescFrILE component object.
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wdr.model Information about the current printer model. Amongst other things, it includes the
number of typefaces available for the current printer model and the resource ID for
each typeface.

wdr.wid This is a linked list ofvbrR_wIDTH_TABLHata structures each of which contains:
« theresource ID of the font width table.
» the height of the font (in the case of a scalable font).
» a pointer to the loaded font width table itself.

wdr.wdrname The full file specification of th&/DRresource file.

It is useful to note that the@pr_PRINTStructure defines the fields opaint elemenias used by theaGes
andppRrclasses and its use is discussed in these classes. The structure is not usedroyetbe

WDR methods

DESTROY Destroy

VOID destroy(VOID);
Destroy thewprRnstance.

The method frees the linked listwbr_wiDTH_TABLHata structures anchored in the propetiywid and
frees the memory occupied by the font width tables.

The memory used to contain the header resource whose address is held in thevaiiopedty, is freed;
wdr.head IS reset tavuLL

All memory cells containing printer model information as anchored in the prepgrtigdel , are freed;
wdr.model itself is reset towuLL

The method concludes by supersendimgsrrovymessage.

WDR_INIT Initialise WDR

VOID wdr_init(TEXT *filename, INT model);
Initialise thewbRinstance.
This method takes two parameters:
e filename points to a buffer containing the filename of WBRresource file.

* model contains the printer model. See IWN®R Printingchapter in thé\dditional System
Informationmanual for more information on the concept of model numbers.

The method builds a full file specification using the name pointed filedayne ; the default path is used
to supply any missing components. The resulting name is written to the prapeviyhame .

The method creates an instance offberiLE class and writes the handle to the propetyile
The resultingrscFILE object is initialised by sending it &s_INIT message and passing the full file
specification of th&/DRresource file as an argument.

The header resource is loaded by sending#foeiLE object amrrs_READMessage and passing it the

resource ID of the header. The address of the loaded resource is written to the peepetdy. The

header resource contains a list of models supported. A check is made to ensure that the header is valid.
It contains a five character identification field which should always be "WDRO05". If this is not so, the
method call$_leave with an argument af_FILE_INVALID .

The resource for the specific printer model specified by the paramweteris loaded by sending a
WDR_SET_MobDanessage specifying an argumeninhedel . The address of the loaded model resource is
written to the propertydr.model .

If the woRinstance is only to be used to sense the models supportedddeershould have the value -1;
this avoids needless memory allocation byteset model method.
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WDR_COUNT_MODELS Return the number of models

INT wdr_count_models(VOID);
Return the number of printer models supported.

The method simply returns the valuewaf.head->num_model

WDR_SENSE_MODEL_NAME Get model name from model no.

TEXT *wdr_sense_model_name(INT model);

Returns the address of the area containing the name of the printer model corresponding to a specified
model number.

This method takes a single parametetiel contains the number of the printer model whose name is required.

The method uses the valuenafdel as an index to address the appropnate_MODEL_INDE#ata
structure within the header resource; it then simply returns the address of the string containing the model
name (i.e&self->wdr.head->model[model].name[0])

Note that the name will contain no more threMNTER_NAME_LENCharacters (defined jordrv.g).

WDR_SET _MODEL Set the current model

VOID wdr_set_model(INT model);

Free allocated memory, load the resource for the printer model specified by the parateetend load
the resource for each typeface supported by the specified printer model.

The method frees the linked listwbr_wiDTH_TABLHata structures anchored in the propetiywid and
frees the memory occupied by the font width tables. All memory cells containing printer model
information as anchored in the propesty.model , are freedidr.model itself is reset towuLL

If the parameteihodel contains the value -1, no model resource information is to be read in and the
method simply returns.

If the value of the parametewdel is greater than the number of models supported, the method resets
model tO zero.

The method reads the resource for the specified printer model froMDReesource file by sending a
RS_READMeSsage to the componesicrILE object, and writes the address of the loaded resource to
wdr.model .

For each typeface, it loads the corresponding resource and writes the address of the loaded resource to the
corresponding element of th@r.model->typeface array.

WDR_SENSE_MODEL Sense current model data

WDR_MODEL *wdr_sense_model(VOID);
Sense the data for the current printer model.

The method simply returns the contenvefmodel , i.e. the address of thebR_MoDEIata structure
containing the current printer model information.

WDR_TYPEFACE Get typeface by index

WDR_TYPEFACE *wdr_typeface(INT typfix);
Return the address ofiDR_TYPEFACHata structure.

The method takes a single parametgfix — contains théndexof an entry within the array of pointers to
WDR_TYPEFACHata structures for the current printer model. BaoR_TYPEFACHata structure contains
typface information for the current printer model.

The method simply uses the index to return the address of the corresponding typeface entry. Formally, it
returns:

self->wdr.model->typeface[typfix]
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WDR_SEARCH_TYPEFACE Get typeface by typeface number

INT wdr_search_typeface(INT typf, WORD *ptypfix, WDR_TYPEFACE **ppdata);

Search for the typeface, in the printer model information, whose typeface number matches the supplied
value.

This method takes three parameters:

e typf contains the typeface number corresponding to the typeface being sought. A typeface
number uniquely identifies a typeface (Courier, for example) and is compatible with DOS/WORD
font numbers. Each typeface resource contains a typeface number as part of its identity; see the
WDR_TYPEFACEKtructure.

e ptypfix is the address of an area into which this method will write the index of the entry within
the array of pointers bR_TYPEFACHata structures containing the typeface with nurgber.

This parameter can baiLL in which caseo attempt is made to write the index.

e ppdata isthe address of an area into which this method will writaddeessof the
WDR_TYPEFACHata structure containing the typeface with nunalper.

This parameter can baLL in which caseo attempt is made to write the address.

If the specified typeface is not present, the method will attempt to search for a substitute typeface. The
following table shows how the substitution is done. The left-hand column shows the specified typeface
(implied by the typeface number) while the right-hand column shows the corresponding base font that is
substituted.

Proportional Serif -> Times

Proportional Sans Serif -> Helvetica

Mono -> Courier (default mono)
Times, Helvetica -> Courier (default mono)

Note that if the specified typeface is Times or Helvetica, implying that either (or both) of these base fonts
is not present, no matching substitute is available and the default monospaced font is used.. For further
details, see therinter driver font mappingection od th&ord Processor File Formathapter of the
Additional System Informatiomanual.

The method returns
« TRUEIf the specified typeface was located or a suitable substitution was made.

e FALSEIf neither the specified typface nor the substitution was found - in this case, the typeface
index is set to zero which corresponds todbfaulttypeface.

WDR_FONT_HEIGHT Get font height by typeface & font indexes

INT wdr_font_height(INT typfix,INT fhix);

Return the height in twips of the font with a given font (i.e. height) index in a typeface with a given
typeface index.

This method takes two parameters:
e typfix contains the index of an entry within the array of pointevgd®_TYPEFACEtructures.

e fhix contains the index of an entry within the arrayoR_ronstructures in the typeface
determined byypfix above.

For a non-scalable font, the method simply returns the height of the font. Formally this is the value:

self->wdr.model.typeface[typfix]->font[fhix].height
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For a scalable font, the height is explicitly calculated. is used as a scaling factor. The value returned
is the result of:

self->wdr.model.typefacel[typfix]->font[0].height
plus

self->wdr.model.typefacel[typfix]->font[0].height_delta*fhix

WDR_SEARCH_HEIGHT Get font index given height
INT wdr_search_height(INT typfix, UWORD *pheight);
Return the font (i.e. height) index of the font with a specified height (in twips) in a given typeface.
This method takes two parameters:

e typfix contains the index of an entry within the array of pointevgd®_TYPEFACEtructures.

e pheight is the address of an area which contains the height of the font (in twips).

The value returned is the index of an entry within the arraypef Fonstructures in the typeface
determined byypfix above.

If a font with the exact desired height is not located, the method returns the index of the tallest of all those
fonts whose heights are lower than the valugtisight . In this caseipheight is overwritten with the
new height.

WDR_GET _WIDTH_TABLE Get a requested font width table

UBYTE *wdr_get_width_table(INT typf,INT height,INT style);

Return the address of the font width table for the font with a given height in a given typeface in a given
style.

The method takes three parameters:
e typf contains the typeface number of the typeface being sought.
e height specifies the height of the font in twips

. style specifies the style. The only combination of styles which are used by this method are:

WDR_STYLE_NORMAL
WDR_STYLE_ITALIC

WDR_STYLE_BOLD

WDR_STYLE_ITALIC | WDR_STYLE_BOLD

All other styles are ignored. dfyle  containseitherwbR_STYLE_ITALIC NOr WDR_STYLE_BOLDN
any combination, thewbpr_sTYLE_NORMAS assumed by default.

The method starts by sendingvar_searRcH_TYPEFACEESSage to find the index and the address of the
WDR_TYPEFACHata structure of the typeface with numipe.

For monospace fonts, the method simply returns a pointer to the font width table.

For proportional fonts, the font width table to be selected depends on the style combinations in the
parametestyle . If the selected table has previously been loaded, the method simply returns the required
address; otherwise, a new (uninitialised)r_wiDTH_TABLEtructure is allocated and inserted into the
existing queue so thatrrwid points to the new entry and the new entry points to the existing entries.

The required font width table resource is loaded into the new entry by sendisgrabmessage to the
RSCFILE component object.

The remaining fields of a newpr_wiDTH_TABLENtry are filled in as follows:-
* rid is settothe associated resource ID
e height is set to the font height

» the first byte of the table itself is set to 1 to distinguish it from a monospace table

4-32
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Notes:-
If the requested typeface is unavailable, a substitute typeface will be used.

If a font of the desired height is unavailable, the tallest possible font which is less than the desired font
will be substituted.

The method supports scalable proportional fonts but mimesupport scalable monospace fonts.

WDR_SENSE_WIDTH Get printed width of text

INT wdr_sense_width(UBYTE *pwid, TEXT *buf,INT len);

Return the printed width of text, in printer units.

The method takes three parameters:
e pwid contains the address of the font width table to be used.
e buf contains the address of a buffer holding the text whose width is to be found.
e len contains the length of the text.

The method simply adds up the width of each character in the buffer pointesutq bging the width
values defined in the font width table.

WDR_TWIPS _TO_XY Convert twips to printer units

VOID wdr_twips_to_xy(WORD **ppx,WORD **ppy);
Convert twips to printer units.
The method takes two parameters;

e ppx points to a list of addresses, each of which points to a word containing a twips value to be
converted intdorizontal printer units. The list of addresses is terminated toyLa.

e ppy points to a list of addresses, each of which points to a word containing a twips value to be
converted intosertical printer units. The list of addresses is terminated toyLa

Resulting values are rounded up to the nearest integer which avoids small measurements coming out as
zero. To get zero, the caller must explicitly enter zero.

WDR_OPEN_PRINT Create a PDR for printer output

VOID *wdr_open_print(INT flags,INT page_length,VOID **ppcb);

Create and initialise an instance of Hp® (printer driver) class or a suitable subclassos returning
the handle of the instance.

The method takes three parameters;

e flags specifies the orientation of a pagewbR_PDR_LANDSCARE set, then landscape orientation
is required, otherwise portrait orientation is implied.

e page_length specifies the height of a page in printer units.

e ppcb is the address of an area into which the handle of a channel to the opened printer port will
be inserted.

If the flagwDR_DYL_LOAIS Set inwdr.head->flags  , then it is assumed that an instance of a subclass of
PDRIS to be created and that this subclass is to be found in a separate DYL. A DYL with the same
filename as th&VDRresource file but with an extension.dfl is assumed to exist and an attempt is made
to load and link to it. If this DYL does not exist or cannot be found, the method will terminate with a
p_leave . An instance of théirst class in the DYL is created.

If the flagwDR_DYL_LOAIS not set inwdr.head->flags ~ , then an instance of the basmrclass as defined
in FORM is created.

The created object is initialised and printing is started by sendirmpit aniT message. See therclass
for a description of thedr_init  method and the information passed to it.
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WDR_LOAD_RECORD Load resource record
VOID wdr_load_record(INT rid,VOID **pcell);
Load a resource from thtWDRresource file.
The method takes two parameters;
e rid specifies the resource ID of the resource to be loaded.

e pcell isthe address of an area into which dbdressof a memory cell containing the loaded
resource is placed,; i.e. the address of the loaded resource is writiesn ta

The resource is loaded by sendingr@nREADMeSsage to thescriLE component ofvDRrR

PDR

PDR

par
mode
typfix
fhix

style
Iheight

a
trans_rid
outlen

skipy

destroy
pdr_init
pdr_print
pdr_add_command
pdr_destroy
pdr_start
pdr_end
pdr_page
pdr_text
pdr_line
pdr_right
pdr_font
pdr_style

PDRIs the printer driver class and is that part of document printing that encapsulates the conversion of
print elements (as defined by the content wic&e_PRiNTdata structure) into a sequence of printer
commands.

The printer commands generated are specific to a particular printer; information about the printer model
is passed to theprobject at initialisation time.

An instance oPpRis normally created by an instance of the printer resowng ¢lass but is made a
component of #AGEsobject; in general, there is a degree of dependence evotibject which is asked

to provide further information from time to timeprcan, under some circumstances, be created directly
by other suitable classes (ergGES.

Once created, active objects suchpasesuse arbDRobject to build a sequence of printer specific
commands on its behalf ; tkacesactive object then schedules the transmission of the commands to the
printer.

Note that if theeprclass is subclassed, the normal usage is to load the subclass from a DYL: see the
description of thedr_init  method for more detail.
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A description of the contents WDRresource files can be found in R PrintingandResource Files
chapters of thédditional System Informatiomanual. Further useful information on printing can be
found in thePrinting chapter of th@®bject Oriented Programming Guide

Class def inition

Theprprclass subclasse®oTtand is defined in the sub-category filelrv.cl (with generated header file
prdrv.g).

CLASS pdr root
{
REPLACE destroy
ADD pdr_init Called from WDR
ADD pdr_print Called externally by the print active object
ADD pdr_add_command Add command to printer buffer
ADD pdr_destroy=p_dummy  For a DYL subclass destroy

ADD pdr_start Start printing

ADD pdr_end Finish printing

ADD pdr_page Start a new page
ADD pdr_text Print text at current pos
ADD pdr_line Start a new line

ADD pdr_right Position to the right
ADD pdr_font Set the font

ADD pdr_style Set the font style
CONSTANTS

{
PDR_CMD_RESET 0

PDR_CMD_FORM_LENGTH 1
PDR_CMD_PREAMBLE 2
PDR_CMD_POSTAMBLE 3
PDR_CMD_UNDERLINE_ON 4
PDR_CMD_UNDERLINE_OFF 5
PDR_CMD_BOLD_ON 6
PDR_CMD_BOLD_OFF 7
PDR_CMD_ITALIC_ON 8
PDR_CMD_ITALIC_OFF 9
PDR_CMD_SUPERSCRIPT_ON 10
PDR_CMD_SUPERSCRIPT_OFF 11
PDR_CMD_SUBSCRIPT_ON 12
PDR_CMD_SUBSCRIPT_OFF 13
PDR_CMD_NEW_PAGE 14
PDR_CMD_CARRIAGE_RETURN 15
PDR_CMD_MOVE_DOWN 16
PDR_CMD_MOVE_RIGHT_PREFIX 17
PDR_CMD_MOVE_RIGHT 18
PDR_CMD_MOVE_RIGHT_SUFFIX 19
PDR_CMD_LANDSCAPE 20

}

TYPES
{

typedef struct

{

PR_WDR *wdr; Ref back to creating wdr

WORD flags; WDR_PDR_LANDSCAPE

WORD page_length;  Page length for setting form size
HANDLE dyl; Handle of loaded DYL

WDR_HEADER *head; Header
WDR_MODEL *model; Model
} PDR_INIT;

typedef struct
{

UBYTE *commands; Command strings

UBYTE *outbuf; Print output buffer

UBYTE *trans_res; Character set translates resource
TEXT **ix; Translates lookup table

} PDR_ALLOC;
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PROPERTY
{
PDR_INIT par;
UWORD mode; Mode (landscape)
WORD typfix; Current typeface index
WORD fhix; Current font height index
WORD style; Current font style
WORD lheight; Height of current line
PDR_ALLOC a; Various allocated cells
UWORD trans_rid; Resource ID of loaded translates
WORD outlen; Length of data in output buffer
UWORD skipy;
}
}
Property
pdr.par Initialisation data set by their_init  method and defined as a data structure of type
PDR_INIT . This includes items such as pointers to the associated WDR object and the
current printer model information.
pdr.mode This property is used to indicate whether printing is to be done in landscape or
porttrait mode. If thevDR_PDR_LANDSCAHRRRG is set, printing is to be done in
landscape mode; if the property containgL then printing is to be done in portrait
mode.
pdr.typfix The index of an entry within the array of pointersvitR_TYPEFACKtructures. The
WDR_TYPEFACEKtructure identified contains information on therent typeface The
array is part of thevor_mobpEdata structure representing the current printer model.
pdr.fhix The index into the array @fDrR_rFoNstructures which corresponds to therent font
height The array is part of th&br_TYPEFACHata structure representing the current
typeface.
pdr.style The current font style. This can be a combination of a number of individual styles
represented by apred combination of the following flags:
WDR_STYLE_NORMAL
WDR_STYLE_UNDERLINE
WDR_STYLE_BOLD
WDR_STYLE_ITALIC
WDR_STYLE_SUPER
See the description of ther_style  method for more detail.
pdr.Iheight The height of the current line in printer units.
This property is set whenever a print element is handled whicWwibRS*RINT_LINE
set in itsflags member and is copied from the print elemesdght member. In
other words, it is set when a new line is forced.
pdr.a This is a data structure of typer_aLLoawhich contains a number of pointers to

allocated memory cells. They are grouped together in this structure for convenience.
The individual members of this structure are important and are discussed below:

commands  This is a pointer to a table of commands supported by the current printer
model(s). The table starts with a byte count giving the number of
commands followed by the commands themselves.

Each command starts with a byte count giving the total length of the
command. The remaining bytes contain a format string consisting of the
printer command itself and formatting characters as used by the Plib
functionp_atob . See théPlib Referencananual and th&/DR Printing
chapter of thé\dditional System Informatiomanual for more detail.

The table itself is loaded from the WDR resource file during execution
of thepdr_init  method.
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outbuf The address of the output buffer in which the sequences of printer
commands are built.

trans_res A pointer to a translate table as loaded in from the resource file.
Translate tables are described in WiBR Printingchapter of the
Additional System Informatiomanual for more detail.

tix A pointer to a lookup table for the translate table referenced by
trans_res . The lookup table is a table afldresses

The ASCII value of any character gives the offset into the lookup table
for that character's entry which, in turn, gives the address of the
translate table entifpr that character

In other words *(pdr.a.tix+(ASCII value of a char’)) points to
the translate table entry for that character.
pdr.trans_rid The resource ID of the current translate table.
pdr.outlen The length of data currently held in the output (i.e. the commands) buffer which is in

allocated memory pointed Ipyir.a.outbuf

pdr.skipy This property is set to the printer vertical auto-feed value whenever a page break
occurs fdr_page ) and the printer is startegdf_start ). It is reset to zero after every
new line pdr_line ).

The printer vertical auto-feed value itself is copied from the printer model information
supplied when this instancerris created (see tRr_INIT and thewbrR_MODEL
data structures.)

This property is used to calculate the amount by which the print headctusty
move down when a new line is requested and is of particular importance when a page
break occurs.

PDR methods

DESTROY Destroy
VOID destroy(VOID);
Destroy theeDRiNstance.

Thedestroy method begins by sendimgr_DESTROMeESsage. Their_destroy method, as supplied in
PDR is a dummy method which can be replaced by a subclass. The intention is that@days specific
destroy tasks are done, and indergt onlybe done, within thedr_destroy  method.

(Do not be confused between thetroy method and thedr_destroy  method.)
All memory whose pointers are held in #her_ALLoOdata structure in propergpyr.a are freed.

If an external DYL was loaded (indicated by a positive valygiipar.dyl ), as is often the case when
PDRIs subclassed, the DYL whose handle is containgdrigar.dyl  , is unloaded.

The method finally supersendeesTrROYMmessage.

This methodmust notbe replaced by subclassers - an attempt to return into the DYL after it has been
freed will fail.

PDR_INIT Initialise PDR

VOID pdr_init(PDR_INIT *par,VOID **ppcb);
Initialise the instance DR

The parametesar points to a data structure of typer_INIT which contains the information required to
initialise the instance. The entire contentpaf is copied into the properpgr.par
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ThepPDR_INIT structure, shown below, is definedgrdrv.cl:

typedef struct

{

PR_WDR *wdr;
WORD flags;

WORD page_length;
HANDLE dyl;
WDR_HEADER *head,;
WDR_MODEL *model;
} PDR_INIT

The significance of the members of #mEr_INIT struct is as follows:

wdr The handle of an instance of an associaterclass. Although theprobject is created
by this instance ofiDR it does require the services of thisrobject.

flags An ored combination of flags as follows:
WDR_PDR_LANDSCAPE if set, it indicates that landscape orientation is required.

This is the only flag to be set in this property; subclassers may wish to add additional

flags.
page_length The page height iprinter units
dyl If the PDRclass is used directly, this membenis L If thepbRrclass is subclassed and

the subclass has been loaded from a DYL, then this member will contain the category
handle of that DYL.

head The address of the/DRfile header resource.

model The address of thebr_mobpgedata structure containing the information on the current
printer model.

The method opens a channel to the printer port and writes the handle of the opened chaiamebyo
sending @R_OPEN_PORMessage to the object whose handle is containgchifi>appman.spare1 . This

is a property of the application manager and is assumed to contain the handle of an instance of the
PRINTERCIlass or its equivalent. A FORMRINTER Object always inserts a copy of its own handle into
w_am->appman.sparel during initialisation.

A WDR_LOAD_RECORDESSage is sent to the associatedobject requesting it to load the commands
resource for the current printer from theresource file; the address of the loaded resource is written to
pdr.a.commands

The method allocates a cell of length 256 bytes and writes its addpasa.datbuf . This area will be
used to build the sequence of printer commands. The cell will be re-allocated if it eventually proves to be
too short.

On the Series 3, there is a slight difference to the behaviour of this method. See the Series 3a/Series 3
notes section at the end of this chapter for detail.

PDR_PRINT Translate print command
INT pdr_print(WDR_PRINT *pr,UBYTE **pbuf);

Translate a print element into a sequence of printer specific commands and return the length of the
generated commands.

The print element is a data structure of tym_PRINTPOINnted to by the parametgr. The method takes

the print element and translates the contents into a sequence of printer specific commands; the commands
themselves are written to a buffer whose address is contained in the psopestyouf  and the start

address of the sequence is writterptaf .

Before starting the translation process, the properiyuten  (the current length of the data in the
output buffer) is reset to zero.
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The command sequences generated depend on the settingagé thenember of the print element.
Separate methods exist to handle each possible settiags of The detailed work is delegated to other
pprRmethods, each of which builds and adds commands to existing command sequences in the output
buffer and updates the current length of the buffer as held in the prppeiiyen

The method finally writes the address of the output buffessie® and returns the length of the generated
command sequences, i.e. the current valyereiten . This return value is used by the calling instance

of PAGESto determine how much data to transmit to the printer. A subclasstiiat wishes to direct

output to a device other than the printer may replace this method to perform the output and return zero. In
such a case, the output must have completed befoperthent method returns.

As mentioned earlier, a print element is a data structure ofsyperrINTdefined inprdrv.cl; this is
shown below together with an explanation of the individual fields:

typedef struct

{
WORD flags;

WORD typf;
WORD fheight;
WORD style;
WORD down;
WORD indent;
WORD height;
WORD right;
TEXT *buf;
UWORD blen;
} WDR_PRINT;

flags This member gives meaning to the print element. It isred combination of flags.

The command sequences generateghibytint ~ depend on the combinations set. However,
they are added to the output buffer in the same order as the flags are described below.

WDR_PRINT_START This flag indicates that the printer is to be started. The command
sequence to do this is generated by sendirmrasTARTMESssage. The
method requires no arguments.

WDR_PRINT_PAGE  This flag indicates that the print element is to go onto a new page; in
other words, a page break is required. The command sequence to do this
is generated by sendingear_pagENnessage. The method requires no
arguments.

WDR_PRINT_LINE  This flag indicates that the print element is to go onto a new line. A
copy of the line height as found pr>height  is copied into the
propertypdr.lheight , as this could prove useful to subclasses.

The command sequence to force a new line is generated by sending a
PDR_LINE message. The method requires two arguments which govern
the initial position of the printhead on the new line - the vertical
distance through which the print head is to mdewnand the

horizontal distance the print head is to move taitjiet from the

left-hand margin.

The first argument is the value@f>down pluspr->height
The second argument is the valu@rofindent

WDR_PRINT_FONT  This flag indicates that a new font is to be set. The command sequence
to do this is generated by sendingo®_FONTmMessage.

The method requires three arguments - the typeface index, the height of
the font and the required style.

The arguments are the valygstypf , pr->fheight ~ andpr->style
respectively.
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typf

fheight

style

WDR_PRINT_RIGHT This flag indicates that the print head must be mewete right The
command sequence to do this is generated by sendipg_IGHT
message.

The method requires a single argument which specifies the amount by
which the print head is to be moved.

The argument is the value @f>right

Note:- if WDR_PRINT_TEXTS also set, then the print head is moved to the
right beforeattempting to print any text.

WDR_PRINT_TEXT  This flag indicates that there is text to be printed. The command
sequence to do this is generated by sendirmraTeXT message.

The method requires two arguments which define the text to be printed -
the address of a buffer containing the text and the length of the text to
be printed.

The first argument igr->buf
The second argument is the valugrefolen

Note:- if WDR_PRINT_RIGHTiS also set, then the print head is moved to
the rightbeforestarting to print any text.

WDR_PRINT_END  This flag indicates that this print element terminates the print process.
The command sequence to do this is generated by sengib®) EnD
message.

The method requires no arguments.

The typeface number. It is a number that uniquely identifies the typeface, (Courier, for
example) and is compatible with DOS/WORD font numbers. Each typeface resource contains
a typeface number as part of its identity; seenthe_TYPEFACEtructure in thevbrelass

definition.

This member is important when thr_PRINT_FONTlag is set and is used as an argument to
thepdr_font method.

The height of the font in twips.

This member is important when thr_PRINT_FONTlag is set and is used as an argument to
thepdr_font method.

The style to be applied to the font. The style is represented dwedrcombination of flags
each of which represents an individual style as shown below.

This member is important when thr_PRINT_FONTlag is set and is used as an argument to
thepdr_font method.

WDR_STYLE_NORMAL Plain text.

WDR_STYLE_UNDERLINE Text is underlined.

WDR_STYLE_BOLD Text is boldened.
WDR_STYLE_ITALIC Text is italicised.
WDR_STYLE_SUPER Text is superscripted.
WDR_STYLE_SUB Text is subscripted.
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down The downwards displacement of the print head in printer units.
When a print element is to go onto a new line, the print head is moved down by this value
plusthe value given imeight . This member gives a mechanism for definingetkiea
spacing which is often needed before a line of text is printed (as occurs, for example, before
the first line of a new paragraph.)
This member is important when thRr_PRINT_LINEflag is set and is used in the
construction of an argument to the_line method.

indent The right indentation of the print head in printer units.
This member is important when thr_PRINT_LINEflag is set and is used as an argument to
thepdr_line  method.

height The height of the line in printer units.
When a print element is to go onto a new line, the print head is moved down by this value
plusthe value given idown.
This member is important when thRr_PRINT_LINEflag is set and is used in the
construction of an argument to the_line method.

right The rightwards displacement of the print head, in printer units, from its current position.
It defines how far to the right the print head is to move. If the print element also contains text
to be printed, the print head is moved rigbforetext is printed.
This member is important when thRr_PRINT_RIGHTflag is set and is used as an argument
to thepdr_right method.

buf The address of a buffer containing text to print.
This member is important when thr_PRINT_TEXTflag is set and is used as an argument to
thepdr_text method.

blen The length of the text to print.
This member is important when thr_PRINT_TEXTflag is set and is used as an argument to
thepdr_text method.

PDR_ADD_COMMAND Add command to buffer

VOID pdr_add_command(INT num,WORD *args);

Add a printer command to the output buffer.

This method takes two parameters:

num represents the number of the command format string within the commands table. It can take
one of theebr_cMD_... values as defined in the sub-categorygilérv.cl. The address of the
commands table is igdr.a.commands

Recall that, in general, a command format string consists of the command itself (one or more
characters) followed by formatting control characters which are discussed in the description of
the Plib functiornp_atob in thePlib Referencenanual.

args points to a contiguous list of arguments; this parameter wilbbeif the printer command
requires no arguments.

If no arguments are supplied, the command sequence added to the output buffer is simply the printer
command as found in the commands table.

If arguments are supplied, the way the method proceeds depends on the content of the command format
string as follows:

If the first character of the command format string is an asterisk (**'), the first argument pointed
to byargs is assumed to be an integer value containirgpaat countAny other arguments
follow the repeat count.

If the first character is not an asterisk, the method assumes a repeat count of one.
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« A single command sequence is constructed, consisting of the printer command and the values in
the argument list converted according to the formatting control characters.

« A number of copies of the constructed single command sequence are added to the output buffer as
defined by the repeat count calculated above.

A special case occurs where the first character of the command string is an asterisk and the next character
iSNULL (i.e. the charactewr ); again,args will point to an integer value containing a repeat count. In
this situation, a number af* characters are added to the output buffer as defined by the repeat count.

The method automatically re-allocates the output buffer if it is not big enough.

PDR_DESTROY Destroy method, subclassable by DYL
VOID pdr_destroy(VOID);
This is a dummy method and does nothing.

The method is intended for use by subclasses; its use is more fully discussed in the description of the
destroy method.

PDR_START Start printing
VOID pdr_start(vOID);
Generate the command sequences to initialise and set up the printer and add them to the output buffer.
The following commands are added to the output buffer by sending_app_commanmessage:
e PDR_CMD_RESEMStructing the printer to reset itself.

e PDR_CMD_FORM_LENGT®iSet the form length. This requires a single argument specifying the
length of the form. The length is specified in unitéimésand the assumption is made that there
are 6 lines per inch; thus the value passed is the result of the calculation:

(pdr.par.page_length * pdr.par.model->miny) / 240
* PDR_CMD_PREAMBLE

*  PDR_CMD_LANDSCARAStructing the printer to operate in landscape nifodled only if on
initialisation of this instance &R landscape orientation was requestedthe current printer
model supports landscape orientation (MBR_PDR_LANDSCARE Set inpdr.par.flags and
WDR_MODEL_LANDSCAPE_AVILABIE Set inpdr.par.model->flags ).

If this command is generated, then timerR_PDR_LANDSCAMRG is set into the properpdr.mode .

The propertydr.typfix ~ containing the index into the array of pointersvitR_TYPEFACEtructures,
corresponding to theurrent typefaceis initialised to -1. As any sensible index is always non-negative,
this guarantees that any subsequent call tpdh@nt method will cause the relevant translate table
resource to be loaded.

To complete the start up command sequenceydthent method is called to ensure that a default font is
set. The default font has a typeface number of zero, a font height of 240 twips and normal style. It is worth
noting that 240 twips is the height of a single line based on the assumption that there are 6 lines per inch.

Finally, the method writes the printer auto-feed value (as found in the printer model information
pdr.par.model->skipy ) into the propertydr.skipy . This ensures that the downward displacement of the
print head for the first new line is calculated correctly.

PDR_END Finish printing
VOID pdr_end(VOID);
Generate the command sequences to terminate printing and add them to the output buffer.

This method calls thedr_page method to add ebr_cmp_NEw_PA@EMMand to the output buffer and
then adds @br_cmp_rPosTAaMBi®MMand directly by calling th@r_add_command method.
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PDR_PAGE Start a new page

VOID pdr_page(VOID);
Generate the command sequences to start a new page and add them to the output buffer.

This method addseor_cmMb_NEw_PA@BMmMand to the output buffer and then writes the printer
auto-feed value (as found in the printer model informaii®par. model->skipy ) into the property

pdr.skipy . This ensures that the downward displacement of the print head for the first new line on the
new page, is calculated correctly.

PDR_TEXT Print text at current position

VOID pdr_text(TEXT *buf,INT len);
Generate the command sequences to print text at the current position and add them to the output buffer.

This method takes two parameters; points to a buffer containing the text to be printed iand
contains the length of the buffer.

The method substitutes the following characters into the buffer:

« all scRLAY_SYM_SOFT_HYPHEMIASCRLAY_SYM_HARD_HYPHEKaracters are replaced with a '-'
character.

« all scrRLAY_SYM_HARD_sPAaiaracters are replaced with a ' ' character.

If a translate table exists, the method translates any characters that need to be translated using both the
translate table and its associated lookup table (see the description of the peppesty and
pdratrans_res ).

Finally, the method adds the text, including all of the substitutions and translations, to the output buffer.

PDR_LINE Start a new line

VOID pdr_line(INT down,INT indent);
Generate the command sequences to start a new line and add them to the output buffer.

The method takes two parameteisyn specifies the vertical distance through which the print head is to
move;indent specifies the initial position of the print head relative tdé¢fiehandedge of the page. Both
indent anddown are given in printer units.

The following commands are added to the output buffer by sending_apb_commanmessage:
* PDR_CMD_CARRIAGE_RETURN

e PDR_CMD_MOVE_botanmove the print head down. This requires a single argument specifying the
amount of vertical travel. If the parametetn is non-zerandthis is the first new line on the
page, then the argument passed is the valueveflessthe vertical printer auto-feed value. (A
negative result is reset to zero)

In the context of this method, the first line on a new page is implied by the value of the property
pdr.skipy . This is set to the printer auto-feed value at the start of printing and on page breaks; it
is reset to zerby this methodfter theebR_cmb_MovE_bowommand has been added to the

output buffer.

If the parameteindent is non-zero, the print head is to be moved horizontally. Howbeéorethis is
done, the printer style is reset to normal, if it is other than normal. The pre-existing style is re-applied
after the print head has moved.

Thus if the parametendent is non-zero, the following occurs:

« Ifthe existing printer style is other than normabp®_sTyLEmMessage is sent with an argument
of wbR_STYLE_NORMAQ add a command sequence to the output buffer to reset the style to
normal. The existing style, as defined by the content of the propestyle  is temporarily
saved.
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¢ A PDR_RIGHTMeSsage is sent to add a command seqguence to move the print head right. The
pdr_right ~method itself requires an argument specifying the amount of horizontal travel. The
value of the argument passed is the valusdeiit lessthe horizontal printer auto-feed value (A
negative result is reset to zero).

e If necessary, abr_sTYLEMessage is sent to add a command sequence to the output buffer in
order to re-set the style to its pre-existing value.

PDR_RIGHT Position to the right
VOID pdr_right(INT right);

Generate the command sequences to move the printigeaiffom its current position and add them to
the output buffer.

The method takes a single parameighit  specifies the horizontal distance through which the print
head is to move from its current postition and is given in printer units.

The following commands are added to the output buffer by sending_app_commanmessage:
*  PDR_CMD_MOVE_RIGHT_PREFIX
* PDR_CMD_MOVE_RIGHT
*  PDR_CMD_MOVE_RIGHT_SUFFIX

ALL three commands require a single argument specifying the amount of horizontal travel; the argument
passed to all commands is the value of the paramgier.

The method generates three command sequences to allow for the fact that some printers require a mode
switch before and after the actual move right command. However, for many printers, this is not necessary
and both the prefix and suffix commands are effectively null.

PDR_FONT Set the font

VOID pdr_font(INT typf,INT height,INT style);
Generate the command sequences to set the font and add them to the output buffer.
The method takes three parameters:

e typf specifies the typeface number which identifies the typeface, (Courier, for example) and is
compatible with DOS/WORD font numbers

e height specifies the height of the font in twips

e style specifies the style to be applied and is represented byeaincombination of flags (see the
description of thedr_style  method for the flags and their meanings)

The method sendsvebR_SEARCH_TYPEFACEESSage to the associatenRobject to retrieve the index of
the entry within the array of pointerswmr_TYPEFACEtructures which represents the typeface with
numbertypf . This index is referred to as the typeface index.

The method then sendsv@R_SEARCH_HEIGHMEessage to retrieve the index of the entry within the array
of wbr_FoNstructures which most closely represents the font with heégjat . This index is referred to
as the font index.

See the section onbrin this chapter for a full description of the data structures and for more detail on the
wdr_search_typeface andwdr_search_height ~ methods.

If boththe typeface index and the font index are the same as the current values held in the properties
pdr.typfix andpdr.fhix ~ respectively, then the method only needs to sevmRasTYLEMessage with an
argument oftyle , to add the command sequence to set the style.
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If, however eitherthe typeface indear the font index are different from the current values held in
pdr.typfix andpdr.fhix

« Either one or both parametersght andstyle are set into the propertigsr.typfix and
pdr.fhix , respectively to reflect the changes. These new values are now regarded as the current
values.

» Ifthe resource ID of the translate table for $pecifiedtypeface is different from the current
translate table resource ID as defined by the properiwns_rid  , then the new translate table
is loaded by sendingwebR_LOAD_RECORDeESSage to the associatenrobject and the
pdr.trans_rid is updated with the new resource ID. The translate lookup table is also re-built.

e A PDR_STYLEmMessage is sent, with an argument of zero, to add a command sequence to the
output buffer to set the style to normal.

« For a non-scalable font,rR_ADD_commaMmessage is sent to add the 'set font' command as
found in thecommand member of theurrentwbpr_rFoNndata structure; formally:-
self->pdr.par.model.typeface[pdr.typfix]->font[pdr.fhix].command

« For a scalable font, ®oR_ADD_comMmmaMmessage is sent to add the 'set font' command as found in
the command member of théirst wor_FoNdata structure; formally:-
self->pdr.par.model.typeface[pdr.typfix]->font[0].command

This command requires an argument specifying the font heigidis

« Finally, aPDrR_sTYLEmMessage with an argumentsgfe , is sent to add the command sequence
to set the style.

PDR_STYLE Set the font style
VOID pdr_style(INT style);

Generate the command sequences to set the style and add them to the output buffer.

The method takes a single parametgte  specifies the style to be applied.

In practice, style is a combination of individual styles each of which is represented by a flag. The flags,
which can beored together, are as follows :

WDR_STYLE_NORMAL specifies that the style is set to normal - i.e. no underline, no italic etc.

WDR_STYLE_UNDERLINE  specifies that underlining is to be set.

WDR_STYLE_BOLD specifies that bold is to be set.
WDR_STYLE_ITALIC specifies that italic is to be set.
WDR_STYLE_SUPER specifies that superscript is to be set.
WDR_STYLE_SUB specifies that subscript is to be set.

The propertydr.style  contains the current setting of the style flags. By comparing the current style with
the required new style, as defined by the content of the paraswrter the method generates a sequence
of commands to turindividual styles on or off as appropriate. The method uses the services of the
pdr_add_command method to add the commands to the output buffer.

For example, to turn underlining off and bold emphasis on, the commaRrdsmb_UNDERLINE_cand
PDR_CMD_BOLD_orare generated and added to the output buffer.

The method concludes by setting the propgdigtyle  to the value in the parametgyle
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The PAGELAY mixin class

PAGELAY

Mread
mdone

ThepPAGELAYMIXIN class provides thi@rmal specificatiorfor the call-back methods that must be
supported by any class that providesess to the text content of a formatted document. These methods
may be called by theacesclass. The call-back metho@gad andmdone are also referred to as tread

and thedonemethods in other parts of this manual.

For a general discussion on call-back methods and mixin classes, Beeothectionchapter in this
manual.

TheraGELAYclass does not appear in the FORM library and an instameeefAywill never be created.
The FORM library supplies thernLAYClass to build and manipulate the layout of printer text. This class,
described later in this chapter, providesdhgrint_read method as the requiredead or theread

callback method. However, tiF@RM library doesot supply a class which can provide trexessary

mdone or donecall-back method; this is normally supplied by the application.

Class diagram

The following class diagram formally illustrates the relationship betweerati Aymixin class and the
PAGESclass. This diagram shows both #trerive class and theaGeLAyclass in order to emphasise the
multiple inheritance aspect of mixin classes.
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Class def inition

CLASS pagelay root
{

DEFER mread fetch print element
DEFER mdone report status
}

Property

None.

PAGELAY call-back methods

PAGELAY_MREAD Get next WDR_PRINT element

UINT pagelay_mread(INT flag, WDR_PRINT *pr)
This method is also referred to as thad method in this chapter.

The printing/previewing/pagination process is normally broken down into a sequence of operations such
as moving the printing position down, changing the typeface, printing a number of characters and so on.
Each of these operations can be described by what is known as a print element.
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Once created, theacesobject drives this process by requesting print elements from the application. It is
the application's responsibility to "know" what it wants to do next.

For print and preview operations, thesesobject is responsible for taking a print element and translating
it into an appropriate sequence of commands suitable for the chosen printer and scheduling any resulting
I/O operations.

For pagination operations, theGesobject uses the print elements to build pagination information.

This method provides the mechanism by whignaesobject obtains a print element from an
application.

A print element is represented by the information contained in a data structurevebtypaRINT While
this structure is used by the application, #heesobject and by the printing R object, it is in fact
defined in the printer resourcei class definition.

PAGESsupplies two parameters when calling this method:
e pr is a pointer to a data structure of typeR_PRINT

e flag indicates the type of operation for which the instanegeEshas been constructed; if set to
TRUE thepaGEsobject is performing a print or preview operation; if setAcsE, thePAGES
object is performing a pagination operation.

The method must insert the information which describes the next element to be printed, into this data
structure. While th@rinting chapter in th®bject Oriented Programming GuidkscussesvbDR_PRINTIN
greater detail, an overview is given below.

Thepr->flags  field describes thgypeof the print element and affects how the element is to be used. A
number of flags may be set into this field; they@wemutually exclusive and are summarised below.

WDR_PRINT_START If set, this print element will start the printing process. In effect it causes the
printer to be reset and appropriately initialised.

WDR_PRINT_END  If set, this print element will terminate the printing process. It tellpAlees
object that there is no more data available.

WDR_PRINT_LINE I set, the current print position is to be moved back to the beginning of the
line, then down byr->down printer units, then down again py>height
printer units and finally moved right by>indent ~ printer units.

WDR_PRINT_FONT If set, the font (i.e. the typeface) is to be changed to that specified in
pr->typf , the height changed to that specifieghisfheight ~ and the style
changed to that specified pa>style

WDR_PRINT_TEXT  If set,pr->blen  bytes of text from the buffer pointed tognebut are to be
printed.

WDR_PRINT_KEEP  If set, the line containing this print element is to be kept, if possible, on the
same page as the following print element.

WDR_PRINT_PAGE If set, this print element is to go onto a new page. In other words, a page
break will be forced.

WDR_PRINT_IDLE  If set, theraGESObject is to ignore this print element and then suspend itself.
To resume, the application must sendrhkeEesobject an expliciho_QUEUE
message.

PAGELAY_ MDONE Handle status messages
INT pagelay_mdone(PAGES_DONE *pdone,PAGES_PARAMS *par);
This method is also referred to as tlimemethod in this chapter.

This call-back method, supplied by the application, provides the mechanism by wicbsabject can
keep an application informed of the current status of the printing, previewing or paginating operation.

The content of the method is application dependent; however, it must take note of the infarneion
passes to it. In returracesmay require “feedback” from the method depending on the precise
circumstances in which it is called.
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PAGESpasses two parameters to the method:

e par iS a pointer to a data structure of typesES_PARAMSONtaining such information as page
dimensions. See thmcEsclass for more detail on the contents of this structure.

e pdone is a pointer to a data structure of typp&ES_DONE

par Will contain the handle of theages.par property ofPAGES

pdone Will contain informatiorrelating to the current status; in particulafone.event indicatesthe
status of the printing, previewing or paginating operation and can take one of the following values:

PAGES_DONE_END

PAGES_DONE_PAGE

PAGES_DONE_ERROR

PAGES_DONE_DOC

Set when printing, previewing or paginating is complete and no further
documents are to be printed.

Whether printing or paginating, tlraGesobject destroys itself after this
call-back method returns.

If PAGESIS paginating, the page array will have been built and its handle
placed inpdone->pages . Responsibility for the page array passes to the
application which must ensure that it is destroyed before the application
itself terminates.

Any value returned by this method is ignored.

Set when a page break occurscEsputs the new page number into
pdone->page .

Any value returned by this method is ignored.

Set when an error occurs.

If an error occurs, theAGES ao_abrun method is called which:
e does a notify by supersendingm ABRUNNessage
« callsthis call-back method to inform the application
¢ sends itself BEsTROYMESSAge

Any value returned by this method is ignored.

Set when the printing, previewing or paginating of a document is complete.
If more copies of the same document or new documents are to be printed
then the method should returrug if no moredocuments are to be printed
then the method should retuwaLsE
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PRNLAY

SCRLAY PRNLAY

paras tbxlen

first senselen

nomemory sensebuf

adjust pos

scan line

rd nlines

fmt below

doc excess

slines ngaps

spadjust ngap

st used
ptab
plabel

destroy sl_print_read

sl_init sl_print_pos

sl_set

sl_sense

sl_line_ends

sl_pos_to_xI

sl_xI_to_pos

sl_begin_read

sl_read

sl_format_line

sl_scroll

sl_view

sl_discard_layout

sl_set_lines

sl_para_changed

sl_rescale

ThepRrNLAYClass, in conjunction with its superclasRLAy provides services to lay out lines and line
segments for a printer, from a document that is composed of a sequence of paragraphs.

In effect,PRNLAYprovides property and structures whinbdelthe layout of a document on the printer.
The methods supplied by this class allow the layoodielto be manipulated.

It is important to note that the behavioumraiLAyis, in essence, the same as the document layout class
SCcRLAY All of scRLAYs property and behaviour is re-usableehpLay

Only two extra methods are providedARnLAYin order to provide the full behaviour.

An instance oPRNLAYis normally referenced by two other objects: its creator (normally a window class)
and arAGESsclass.PAGEsneeds a class to provide it withresd call-back method, a method which can
supplypacEswith a sequence of print elements; many applications, such as the word-processor, use the
PRNLAYsI|_print_read method as the call-back method; the specification forAlsesread call-back

method can be found in the description ofgheELAYMIXin class in this chapter.

PAGES itself, creates an instancersNLAYto handle layout for header text.

This section makes references to data structures (e.g. Thoxes) which are described in the section on the
scrLAYclass inThe Document Layout Classesapter of this manual. It is strongly recommended that
PRNLAYbe read in conjunction witbcrRLAY

Class def inition

TheprNLAYClass subclasses the FORM claseLAyand is defined in the sub-category 8hklay.cl(with
generated headscrlay.g) ThescrLAvclass is documented Fhe Document Layout Classasapter in
this manual.
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CLASS prnlay scrlay

{

ADD sl_print_read

ADD sl_print_pos

TYPES

{
typedef struct

{

SCRLAY_PLABEL s;
UBYTE *wid,;
UWORD margin;
UWORD gutter;
} PRNLAY_PLABEL,;

}

PROPERTY

{
WORD tbxlen;

WORD senselen;
TEXT *sensebuf;

UWORD pos;
WORD line;
WORD nlines;
WORD below;
WORD excess;
WORD ngaps;
WORD ngap;
WORD used;

Read text for printing
Set the start position for printing

as for the screen

the font width table
margin for paragraph labels in printer units
gutter between label and para margin

Number of bytes to still to read from TBOX
Number of bytes to still to read from sensebuf
Address of text being read (justified only)
Document position to read

Current line in paragraph

Number of lines in paragraph

Carried over from previous paragraph
Excess width for justified alignment
Number of gaps for justified alignment

Number of gaps so far

Excess width used so far

SCRLAY_TBOX *ptab; Last tab in line or NULL if no tabs

WORD plabel;

}
}

Property

prnlay.tbxlen

prnlay.senselen

prnlay.sensebuf

prnlay.pos
prnlay.line

prnlay.nlines

Line has a para label if TRUE

This contains the number of characters remaining to be read from the
current Thox. SescrLAYfor a definition ofscrRLAY_TBOXThis property is
re-set to zero by the print_pos ~ method.

This property is only relevant for paragraphs vjitstified alignment

It is used in conjunction with thenlay.sensebuf ~ property and records the
number of characters remaining to be processed within a block of contiguous
characters sensed from the document usingettsechars call-back

method.

This property is re-set to zero by theyrint_pos  method
This property is only relevant for paragraphs vjitstified alignment

The handling of a block of contiguous characters, sensed from the document
using thesensechars call-back method, is slightly different when justified
alignment is used. Each contiguous section of non-blank characters in the
block must be printed separately. This allows the gaps to be adjusted (by
moving the print head) to ensure correct alignment.

This property records the current position within a block of contiguous
characters.

The position within the document where text is to be read from next.
The current line in the current paragraph. Note that the first line igdime

The total number of lines in the current paragraph
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prnlay.below

prnlay.excess

prnlay.ngaps

prnlay.ngap

prnlay.used

prnlay.ptab

prnlay.plabel

This is the space requiréelowthepreviousparagraph, measured in printer
units.

The value is added to the value of the space above the current paragraph to
calculate the total downward movement of the print head before printing the
first line of the current paragraph.

This property is re-set to zero by therint_pos ~ method.
This property is only relevant for paragraphs vjitstified alignment

It is a measure of the number of pixels by which the characters on a line
(excluding any trailing whitespace) fall short of the right hand margin. This
value is used in the calculation of the adjustment to the gaps between
contiguous non-blank characters, necessary to achieve justified alignment.

This property is only relevant for paragraphs vjitstified alignment

This is the number of gaps in a line; generally speaking, a gap corresponds
with a blank character. If there are any left hand used tabs in the line, it is
the number of gaps after thest usedeft hand tab.

This property is re-set in tree_PRINT_READMethod whenever the first Thox
in a line is being handled.

This property is only relevant for paragraphs vjitstified alignment

It is used in theL_PRINT_READMethod to keep a record of how many of the
gaps in a line have been adjusted, when printing that line. This information
is used to ensure that the line is aligned correctly.

This property is re-set in tree_PRINT_READMethod whenever the first Thox
in a line is being handled.

This property is only relevant for paragraphs vjitstified alignment

It is used in theL_PRINT_READMethod to keep a record of how much of the
excess width in a line has been "used up" by the adjustment of gaps between
words.

The address of the finakedtab on a line ornuLL if the line has no used
tabs.

The tab is represented by a Thoxs{rLAY_TBOXStructure).

This property is only relevant ifsnseplabel  call-back method is supplied
by the document content object. In this event, paragraph labels are to be
printed.

It records the number of printer units the printhead must raftgethe
label has been printed, to reach the start of the paragraph margin.

This property is only relevant to the first line of a paragraph.
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PRNLAY methods

SL_PRINT_READ Read text for printing

UINT sl_print_read(INT WantData, WDR_PRINT *pr);

Read a portion of text for printing and build a print element containing information which describes the
text, the typeface, the font height etc.

The method takes two parameters:

e wantData indicates the type of operation for which this portion of text is being read. If set to
TRUE a print or preview operation is in progress; if satAiGsE, a pagination operation is in
progress.

e pr points to a data structure of typw®R_PRINT This structure represents what is known as a print
element. The method writes all the necessary information about the portion of text into this data
structure. Although this structure is defined in Wmsclass definition, it is used BAGES
methods anébrmethods. See the description of Ho®class and thPrinting chapter of the
Object Oriented Programming Guide

It returns the position within the document corresponding to the start of the portion of text represented by
the print element.

The method constructs layout for one paragraph at a time and uses this information to construct a series of
WDR_PRINTPrint element for successive sections of text. The method only builds one print element at a

time but is expected to be called repeatedly until all of the document has been processed. Much of the
property ofPRNLAY(and its superclascRLAY is used to record the "current position” within the

document and the layout data structures.

The method will correctly calculate items such as right indentations and the address/length of text to be
printed; it will also flag line breaks and font changes as required by setting the appropriate
WDR_PRINT_... flags. The method will also flag a new page when a paragraph is required to start on a
new page.

If the senseplabel  call-back method has been suppliedr_PRiNTelements will be created to cause a
label to be printed in the left hand margin of the first line.

When the end of the document is reachadpa_pRINT_ENlag will be set; this will, ultimately, cause
printing to terminate.

SL_PRINT_POS Set start position for printing
VOID sl_print_pos(UINT pos,UINT doclen);

Set the start position and the document length for the next call#aINT_READ

The method takes two parameters:

e pos indicates the start position within the document to be printed. This position should
correspond to the beginning of a paragraph.

e doclen contains the length of the document

The method discards any existing layout by sendingLamisCARD_LAYouTnessage. If the value passed
in the parameteafoclen is non-zero, this value is recorded as the new document length. If the value is
zero, the recorded document length remains unchanged.
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A number of items of property are re-set. The following list shows which items are re-set and the
corresponding new values:

scrlay.rd.pos the value inpos
scrlay.fmt.pos the value inpos
scrlay.rd.pp NULL
prnlay.tbxlen 0
prnlay.senselen 0
prnlay.below 0

|
Series 3a/Series 3 notes

The version of the FORM classes described in this chapter are those which exist on the Series 3a and
Workabout On the Series 3, the classes and the relationships between them are essentially the same.
However, there are some differences which need to be discussed.

1. On the Series 3, the print  method opens the printer port device itself (by sending a
PR_OPEN_PORMessage) rather then allowing it to be done bydheit method as occurs on
the Series 3a.

The handle to the opened port is passed teAlzesobject as the second parameter in the call to
thepPAaGEsao_init method. Further, the parameter is also used as a flag to indicate whether the
PAGESODbject is to perform a printing or paginating operation (previewing does not exist on the
Series 3). AvuLL value is used to indicate that thecesobject is to perform a pagination rather
than a printing operation. ThaGEsao_init method is prototyped as:

VOID ao_init (PAGES_INIT *in,VOID *port,PAGES_PARAMS *par);

2. On the Series 3a, the handle of thevTER Object is set into theare1 property of the
application manager by the int  method. On the Series 3, this is not done. Instead, the
handle can be found in thenter  property of HWIM'swseR\active object.

3. On the Series 3a, tPINTER class methodr_port data  takes three parameters, the last of
which can take the valugueor FALSE. On the Series 3, however, this final parameter does not
exist and has the effect that the method can only return printer port information as set by the user
of thePRINTER Object (by an earlier call to thpe set_port_type ).

4. On the Series 3a, the sense_model method searches for .avdr file of the same name as that
held in property or the environment variabf@ If the file cannot be found, all thec:: drives
are searched. If the file still cannot be found,rbeis searched and, only if it cannot be found
here, is the default filrom::BJ.wDbrR and model number zero used.

The search behaviour on the Series 3 differs slightly. Here, if the file cannot be foundadrives
B:, andwm: are searched before using the default<e::81.wbr and model number zero.







CHAPTER 5

THE PRINT PREVIEW CLASS

The Print Preview class, or thevpPDRclass, to give its correct name, is a subclassrthat provides the
necessary behaviour to build a preview of a document.

Previewing allows us to see up to four pages (up to two in landscape mode) of a document at time, in
"miniature”, to get an overall view of the layout of the text and to see how it would look when printed.
The pages are displayed on the screen.

A great deal of the property and behavioup¥PDRs provided by the base clessr However, a
number of methods are replacedP®yPDRin particular, those dealing with the initialisation and
"printing" of a document.

The class does not perform /O to a real physical printer; instead, requests such as printing text, starting a
new line and moving the print head are converted into drawing actions on a bitmap and manipulating the
position within the bitmap where drawing is to be done.

In effect, each page is drawn to a bitmap and each bitmap is compressed and placed into a data segment.

This class doesot contain behaviour to display the previewed document. The application user interface is
normally responsible for decompressing the bitmaps and displaying the previewed pages.

It should be noted that althougRvPDRs a subclass DR it is not loaded from a separate DYL.
This class is1ot available on the on the Series 3.
Precursors
An understanding of the print preview class will be helped by a knowledge of:
* thep_enter andp_leave error handling services
» theGraphics Outputhapter of th&Vindow Server Reference
» The Document Printing Classekapter of this manual
» the OLIB variable array clasgaFLAT

Class diagram

The following diagram covers the relationship betweerptweDRclass and other classes and is discussed
in detail in this chapter. The underlined classes are either discussed in another chapter of this manual or
they refer to OLIB classes in which case theyadréliscussed in th©LIB Referencenanual.
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PRVPDR

PDR PRVPDR

par pChWidths

mode SpaceWidth

typfix FontY

fhix TwipsRound

style PageHeight

Iheight Scale

a Round

trans_rid Pos

outlen hPrvDone

skipy mPrvDone
Bmp
SegHandle
SegPos
SegHeight
SegSize
pArray
pBitRow
pLastRow
pRowRec

destroy pdr_init

per—init— pdr_print

per—prnt— pdr_destroy

pdr_add_command pdr_start

pdr—destroy— pdr_page

per—start— pdr_font

pdr_end

per—page—

pdr_text

pdr_line

pdr_right

per—font—

pdr_style

Class def inition

TheprvpPDRelass subclasses therclass and is defined in the sub-categorydilgdr.cl (with generated
header fileprvpdr.g.

CLASS prvpdr pdr

{

REPLACE pdr_init Allocate larger buffer

REPLACE pdr_print

REPLACE pdr_destroy To get around bug in pdr class
REPLACE pdr_start Start printing

REPLACE pdr_page
REPLACE pdr_font

TYPES

{

typedef struct
{
INT  Id; ID of bitmap
HANDLE SegHandle; handle of bitmap segment
UPOINT Size;
UWORD ByteWidth;
UWORD BitWidth; width of used bitmap, use this for scaling
} PRV_BITMAP;
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typedef struct
{
UWORD typeface;
UWORD height;
UWORD style;
} FONT_DESC;

typedef struct
{
UBYTE Type;
UBYTE Length;
} BMP_RASTER_TL;

typedef struct

{

BMP_RASTER_TL tl;

UBYTE Data[2];

} BMP_RASTER_ROW_REC;
}

PROPERTY

}

{
UBYTE *pChWidths;

UWORD SpaceWidth;
UWORD FontY;

UWORD TwipsRound;
UWORD PageHeight;

character widths for current font
width of space in current font
pixel height of current font
used for rounding in twips conversion

UPOINT Scale; x and y scales (printer units to bitmap units)
UPOINT Round; used to round unit conversions
UPOINT Pos; x and y position in current page bitmap

VOID *hPrvDone;
WORD mPrvDone;
PRV_BITMAP Bmp;
HANDLE SegHandle;
LONG SegPos;
INT SegHeight;
INT SegSize;
PR_ROOT *pArray;
UBYTE *pBitRow;
UBYTE *pLastRow;

Callback handle for %done & completion
Callback method for %done & completion

segment to save drawing to
current position in segment
height of bitmap segment (lines)
size of segment (in paragraphs)
varray of page positions in segment
current row from bitmap
previous row from bitmap

BMP_RASTER_ROW_REC *pRowRec; compressed data from preview segment

}

Property

prvpdr.pChWidths

prvpdr.SpaceWidth
prvpdr.FontY

prvpdr.TwipsRound

prvpdr.PageHeight

style.

The height of the current font, pixels

twips to pixels in theertical direction.

prvpdr.TwipsRound

The address of the font width table for the current typeface, font height and

The width of the space character in the current forriimer units

This is a horizontal and vertical correction factor used in the conversion of

is the ratio of the number of vertical bits in the bitmap

(the number of 'lines' in the bitmap) to the height of the page to be displayed in

twips.

i.e. prvpdr.Bmp.Size.y / prvpdr.PageHeight

The height of a page to be displayedviips

The actual value contained in this property depends on the display mode. In
landscape mode, this value is set to the width of the page; in portrait mode, this

value is set to the height of the page.
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prvpdr.Scale This is a horizontal and vertical scaling factor used in the conversion of printer
units to pixels.

prvpdr.Scale.x gives the number of horizontatint head movementseeded
to print the full width of the pagetvpdr.Scale.y gives the number of vertical
print head movementseeded to print the full height of the page.

prvpdr.Round This is a horizontal and vertical correction factor used in the conversion of
printer units to pixels.

prvpdr.Round.x IS the ratio of the horizontal scaling factor to the number of
horizontal bits needed to draw a lipe/gdr.Bmp.Bitwidth ); prvpdr.Round.y

is the ratio of the vertical scaling factor to the number of vertical bits available
in the bitmap frvpdr.Bmp.Sizey ).

prvpdr.Pos The x and y position in the current page bitmap measunednter units
prvpdr.hPrvDone The handle of the object providing tdenecallback method.
prvpdr.mPrvDone The method number of tldmnecallback method. For the general specification

of this method, see thntorv_mdone method in the description of the
PRNTPRVMIXIN class in this chapter.

N.B. Thedonecall-back method here is quite distinct from aeesdone
call-back method referred to ithe Document Printing Classebapter.

prvpdr.Bmp This is a data structure of typev_siTMAaPand contains information relating to
the bitmap used for drawing a representation of the page. The individual
members of this structure are shown below.

N.B. thesize , Bytewidth andsitwidth are shown in a different order to that
in the structure.

Id The ID of the bitmap as returned by a call to the Window Server
function gcreateBit

SegHandle  The handle of the bitmap segment as returned by the Plib
functionp_sgopen

BitWidth The number of horizontal bits needed to draw a single line so
that it fits into the application's window and the ratio of this
value to the height of the page measured in pixels is the same as
the ratio of the width to the height of the page measured in twips.

This value is used to calculate the valuer@fdr.round.x
described above.

ByteWidth The number of bytes needed to accommodate a single line of the
bitmap. It is the value ob(ze.x/8 ) and assumes thake.x is
an exact multiple of eight.

Size The dimensions of the bitmap pixels
Thex component is the value Bfwidth roundedup to an
exact multiple of 8.
They component is normally determined by the height of the
application's window.

prvpdr.SegHandle The handle of an external data segment into which are copied the compressed
bitmaps containing the drawn representation of each document page. This is
also referred to as the preview data segment.

The segment is created by an instance oPteTER class and the handle is
passed to this instancertvPbRN a call to thexdr_init  initialisation

method.
prvpdr.SegPos The current position within the preview data segment measured in bytes.
prvpdr.SegHeight The height of the bitmap segment. Effectively, this represents the number of

lines of bits available for drawing.
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prvpdr.SegSize The current size of the preview data segment, in paragraphs (i.e. units of
sixteen bytes).

prvpdr.pArray The handle of &AFLAT object.

The array is used to hold a series of values which give the position of
consecutive compressed bitmaps within the preview data segment. It is
designed to hold entries (records) which are the lengthofi@C' data type
and has a granularity of 16 entries (records).

The instance ofAFLAT is initialised by the application before the creation of
this instance ofrvDRand contains a single entry (record) holding a zero value.

prvpdr.pBitRow The address of a buffer to contain a copy ofdineentrow from the bitmap.
The buffer itself irvpdr.Bmp.Bytewidth bytes long.

This buffer is used by their_page method during bitmap compression.

prvpdr.pLastRow The address of a buffer to contain a copy ofpferiousrow from the bitmap.
The buffer itself irvpdr.Bmp.Bytewidth bytes long.

This buffer is used by their_page method during bitmap compression.

prvpdr.pRowRec The address of a buffer to contain compressed data from the bitmap. The buffer
itself is (prvpdr.Bmp.ByteWidth plus the length of structure
BMP_RASTER_ROW_RElytes long.

This buffer is used by their_page method during bitmap compression.

PRVPDR methods

PDR_INIT Initialise

VOID pdr_init(PDR_INIT *pPar)
Initialise the instance #frRvPDR This method replaces the subclgssinit  method.

The method takes a single paramaietr points to a data structure of typer_INIT which contains
information required to initialise the instance.

The method starts by copying the entire contenirefr into the propertydr.par

A PR_PREVIEW_DATANessage is then sent to tireNTER object to fetch the address of thRaNTER
propertyprinter.prv . This is a data structure of typreviEw_DATAANd contains information required
for the preview operation. For more detail on the content of this structure, seentter class
pr_preview_start method inThe Document Printing Classes

Note that the assumption is made that a copy of the handleritieER object is contained in the
application managerspare1 property. A FORMPRINTER Object, as part of its initialisation process,
always inserts a copy of its own handle into the application manage¢s property for the
convenience of a large number of methods within a variety of classes.

A number of items of property are set by copying corresponding members frerethew_DATA
structureprvpdr.SegHandle , prvpdr.pArray  , prvpdr.hPrvDone , prvpdr.mPrvDone pIus thesize and
Bitwidth ~members Oprvpdr.Bmp . TheBytewidth ~member oprvpdr.Bmp is set to the value of
prvpdr.Bmp.Size.x divided by eight.

A memory cell, large enough to contain three buffers, is allocated and added to the cleanup list. The
memory cell is partitioned as follows:

« the address of the firgtvpdr.Bmp.Bytewidth bytes is set into the propegtypdr.pBitRow ; this
buffer isprvpdr.Bmp.Bytewidth bytes long and will contain theurrent bitmap row.

« the address of the secopdpdr.Bmp.Bytewidth bytes is set into the propegtypdr.pLastRow
this buffer isprvpdr.Bmp.Bytewidth bytes long and will contain ttgreviousbitmap row.

« the address of the thigghvpdr.Bmp.Bytewidth bytes is set into the propegtypdr.pRowRec
this buffer is(prvpdr.Bmp.Bytewidth + length of a BMP_RASTER_ROW_REC structure) bytes
long and will contain the bitmap raster row record.
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A bitmap is created in its own memory segment, usingdheteBit Window Servefunction, and the
returned bitmap ID is set int@vpdr.Bmp.ld ; the size of the bitmap is determined by the value of
prvpdr.Bmp.Size . The bitmap memory segment is then opened, using $§&en Plib function, and the
returned handle to the opened memory segment is sehipdoBmp.SegHandle . Note that ifo_sgopen
returns an error condition, the bitmap is explicitly freed (ugifrge ) andp_leave called, passing it the
error code returned hy sgopen .

A PR_GET_PARAMSIESSAge is sent to thrRINTER object to get the address of the printer parameters. The
printer parameters are held iPRINTER_PARAMS]ata structure iRRINTERS propertyprinter.p

The horizontal and vertical scaling factors and rounding values are calculated and set into the properties:
prvpdr.Scale , prvpdr.Round  andprvpdr.TwipsRound . These values will be used to calculate the number

of bits required to represent items of text in the bitmap representation of the document. Specifically, they
are used to convert twips and printer units into numbers of pixels. Note that, in calculating these values,
account is taken of whether the document is in landscape or portrait mode.

Finally, the memory cell containing the three buffers is removed from the cleanup list.

PDR_PRINT Interpret print command
INT pdr_print(WDR_PRINT *pr,UBYTE **ppbuf)

Interpret a print element and manipulate, or draw, to the bitmap.

The method takes two parameters:

e pr contains the address of a print element; this is a data structure ofttigperINT See the
description of theprsuperclasgdr_print  method inThe Document Printing Classebapter in
this manual for more information on th@r_pRINTStructure. Thérinting chapter of th®bject
Oriented Programming Guidalso contains some useful background information.

e ppbuf is not used by this method but is included in the method prototype for compatibility with
the superclassar_print  method. Wheralling this method, the parameter cannpeL

In general, the method uses the information in the print element to print (i.e. to draw) to the bitmap and to
manipulate the position within the bitmap where drawing is to be done. A print element will also indicate
where page breaks occur and the start and end of the printing process.

The detailed working of this method is driven by the settings afatiie member of the print element.
flags can contain amred combination of values. Depending on the individual flags set, the method
proceeds as follows:

WDR_PRINT_STARTThe method sendsrpRr_sTARTMeSSsage tthis instance oPRVPDRO prepare
the printing process.

WDR_PRINT_PAGE This flag indicates a page break request and causes the method to send a
PDR_PAGHMessage to this instancersfvPDRO copy (and compress) the
bitmap of the current page to the preview data segment.

The code is constructed such that if ghepage method returns with an
error, thedone callback method is called to inform the application of the
error and is followed by a call toleave specifying the returned error code.

WDR_PRINT_LINE This flag indicates a line break.

The sum of theown andheight members of the print element indicates the
amount by which the print position must be modednwards

The value of thendent member of the print element indicates the initial
print position relative to the left hand edge of the page.

With this flag set, theertical print position within the bitmap, as defined by
the value obrvpdr.Posyy , isadjustedby the sum of theown andheight

members of the print element; therizontalprint position within the

bitmap, as defined by the valuepafpdr.Pos.x , issetto the value of the

indent member of the print element provided that this is greater than zero. A
zero or negative value bllent cause$rvpdr.Pos.x  to be set to zero.
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WDR_PRINT_FONT This flag indicates a request to set a font and causes the method to send a
PDR_FONTMessage tthis instance oPRVPDRO set the typeface, font height
and style as defined by thef , fheight andstyle members of the print
element respectively.

The code is constructed such that if ghefont method returns with an
error, thedone callback method is called to inform the application of the
error and is followed by a call t0leave specifying the returned error code.

WDR_PRINT_RIGHTThis flag indicates a request to move the print position to the right.

Thehorizontalprint position within the bitmap, as defined by the value of
prvpdr.Pos.x , iISincrementedy the value of theght member of the print
element provided that its value is greater than zero. If the vahgatof is
zero or negative, no adjustment is made.

WDR_PRINT_TEXT This flag indicates that there is text to be printed.

The address of a buffer containing the text to be printed (i.e. drawn ) to the
bitmap is contained in thef member of the print element. The length of
the text to be printed is contained in the member.

No attempt is made to draw actual scaled characters because the resolution of
the screen is not sufficiently fine. Instead, filled rectangles are drawn for

every word of text, scaled according to the size of the word and the font

height. A temporary graphics context is used for the drawing.

WDR_PRINT_END The method terminates the printing (i.e. drawing) process by sending a
PDR_PAGHMeSSage to this instancersfvPDRO ensure that the bitmap of the
final page is copied (and compressed) to the preview data segment.

If the calledpdr_page method completes successfullyptir_print ) calls
thedonecall-back method, passing a valueeates_bpoNE_Do¢o inform the
application of the event.

If the calledpdr_page method fails with an un-recoverable error, it
(pdr_page ) calls thedonecall-back method, passing a value of
PAGES_DONE_ERRdrefore calling_leave to propagate the error.

The method always returns a zero value.

PDR_DESTROY Destroy
VOID pdr_destroy(VOID)
Destroy the instance eRvPDR

The memory cell from which the three buffers, allocateghinnit , and anchored in the properties
prvpdr.pBitRow , prvpdr.pLastRow  andprvpdr.pRowRec , is freed.

The bitmap is freed using the window server functieree and the bitmap memory segment is freed
using the Plib functiop_sgclose

PDR_START Start printing (drawing)
VOID pdr_start(VOID)
Prepare to start the printing (i.e. drawing) process.
The method clears the bitmap ready for drawing by doing the following:
« Create a temporary graphics context, specifying the bitmap as the drawable entity.
e Clear the pixels in the whole bitmap by calling the window server fungtigRect .
« Free the temporary graphics context.

The propertydr.typfix IS set to -1; this guarantees that a font width table will be loaded in. See the
pdr_ font method.
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An internal call is made to code which implementspdigfont method to set the default typeface, a font
height of 120 twips and the normal style. This code runs under the protegiientaf . If an
un-recoverable error occurs within this code,dbrecall-back method will be called, passing a value of
PAGES_DONE_ERRdrefore calling_leave to propagate the error.

PDR_PAGE Start a new page
INT pdr_page(VOID)
Copy (and compress) the bitmap of therent page to the preview data segment.

The preview data segment is the external data segment allocatedrhwtier object and whose address
is passed tervPDRAUring initialisation (see their_init ) method.

The method calls the window server functishiush to ensure that all drawing to the bitmap is complete.

The method then takes the bitmap representing the current page and compresses the data using raster
graphics compression techniques and copies the compressed data to the preview data segment.

The bitmap itself is then cleared in exactly the same way as describeddn $he  method, ready for
another page to be drawn.

If a full page is successfully drawn to the bitmap, the method informs the application by calliiog¢he
call-back method, passing a valueeaGES_DONE_PAGE

Note that the code implementing this method runs under the protectiasef . If an un-recoverable
error occurs within this code, thienecall-back method will be called, passing a value of
PAGES_DONE_ERRdrefore calling_leave to propagate the error.

PDR_FONT Set the font

INT pdr_font(INT typeface,INT height,INT style)
Set the typeface, font height and style.
The method takes three parameters:
- typeface specifies theumberof the required typeface.
- height specifies the height, in twips, of the required font.

. style specifies the required style and can besed combination ofivDR_STYLE_NORMAL
WDR_STYLE_UNDERLINEVDR_STYLE_BOLDWDR_STYLE_ITALIC, WDR_STYLE_SUPERNd
WDR_STYLE_SuBSee the description of ther_stye  method of theebrclass inThe Document
Printing Classeshapter of this manual.

The method sendsvebR_SEARCH_TYPEFACEESSage to the associatenRobject to retrieve the typeface
index. The typeface index is the index of the entry within the array of pointersRtayPEFACEtructures
which represents the typeface with numiper . In effect, it identifies the location of the information on
the required typeface.

The method then sendsv@R_SEARCH_HEIGHTEessage to retrieve the font height index. This is the index
of the entry within the array @fDrR_FoNstructures which most closely represents the font with height
height . In effect, it identifies the location of the information on the required font.

See the description of theprelass inThe Document Printing Classebapter of this manual for more
information on typefaces and fonts and the data structures representing them.

The font height is converted from twips to pixels and the resulting value set into the property
prvpdr.FontY

If the required typefacer the required font heigldr the required style differs from the existing ones (as
recorded in the subclass propefy.typfix  , pdr.fhix — andpdr.style  respectively), then a
WDR_GET_WIDTH_TABLENE€Ssage is sent to get the address of the new font width table. This address is set
into the propertyrvpdr.pChwidths  ; the width of the blank character is set into the property
prvpdr.SpaceWidth

Note that the code implementing this method runs under the protectiastef . If an un-recoverable
error occurs within this code, thienecall-back method will be called, passing a value of
PAGES_DONE_ERRdrefore calling_leave to propagate the error.
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The PRNTPRYV mixin class

PRNTPRV

mdone

TheprrRNTPRUMIXIN class provides thgeneral specificatioffior the call-back method(s) that may be called
by therrvPDRclass. The call-back methedione is also referred to as tlhlenemethod. For a general
discussion on call-back methods and mixin classes, séettbeguctionchapter in this manual.

TheprrNTPRWClass does not appear in the FORM library and an instameavofrwill never be created.
TheFORM library doesot supply a class which can provide the requitedecall-back method; this is
normally supplied by the application.

Class diagram

The following class diagram formally illustrates the relationship betweerrtiiervmixin class and the
PRVPDRclass. This diagram shows both thrclass and thernTPR\Class in order to emphasise the
multiple inheritance aspect of mixin classes.
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/ / —
‘. pdr 28 prntprV/

“\

prvpdr /
\ )

N
Class def inition

CLASS prntprv root

{
DEFER mdone report status

}
Property
None.

PRNTPRYV call-back methods

PRNTPRV_MDONE Handle status messages
INT prntprv_mdone(INT event);
This method is also referred to as tlimemethod in this chapter.

This call-back method, supplied by the application, provides the mechanism by vemiehosobject can

keep an application informed of the current status of the previewing operation. It is very similar, in some
respects, to theaceLAvdonecall-back method. However, unlike theceLAvdonecall-back method, this
method is only passed teatusof thePrRvPDRObject.

The content of the method is application dependent; however, it should take note of the information
PRVPDRpasses to it.

PRVPDRpasses a single parameter:

e event indicates the status of the previewing operation and can take one of the following values:
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PAGES_DONE_PAGE This is set when a full page has been successfully drawn to the bitmap, the
bitmap has been compressed and copied to the data segment and the
bitmap itself has been cleared and other property reset ready to build the
next page.

Any value returned by this method is ignoredrRyPDR
PAGES_DONE_ERROR This is set when an un-recoverable error occurs.
Any value returned by this method is ignoredrhyPDR

PAGES_DONE_DOC  This is set when the previewing operation is complete. The last page will
have been successfully drawn to the bitmap and the bitmap itself copied to
the data segment.

Any value returned by this method is ignoredPhyPDR

Although this method is prototyped to returnian value, aPRvPDRObject makes no use of it. As a useful
convention, it is suggested that this method returrugvalue.




CHAPTER 6

THE CALENDAR IMAGE CLASS

Precursors

An understanding of theaLimMG class will be helped by a knowledge of:

» the graphical calendar display in the Series 3a Agenda application.

Note that on the Series 3a it is more convenient to useattvenclass rather than tlmLimG class.
See theCalendar Classeshapter of théedWIM Referencenanual.

ThecaLimG class simply subclassesoTand uses no other classes as components.

CALIMG

CALIMG

rect bwidth
title_rect filler

crs dayNameAbbrev
day deftitle
startOfWeek title

thisyear emphasised
thismth img

thisday bmid

ystart

destroy ci_adjust_date
Ci_init ci_redraw
ci_set _title ci_sense
ci_emphasise Ci_view
ci_move_cursor Ci_pos_mxy

ci_goto_date

ci_today_changed

ThecALIMG class supports a graphical calendar display as used by the Series 3a Agenda application. The
calendar display provides a convenient method for the user to either select a date or determine the day of
the week for a given date. Note that the user is responsible for passing the ID of a suitable window for the

calendar image.

The various titles in the calendar are indicated in the following picture:

ranth title

calendar title
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Note that the borders are not drawn bydheimc object and thus must be explicitly drawn by the

application.

The calendar supports multiple rows and columns of months as illustrated in the following picture:
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On the Series 3a the practical limit to the maximum number of rows is two whilst the limit on the number

of columns is six.

Note that the edges of the calendar are notionally mapped onto the preceding and following months. Thus
in the above example moving the cursor upwards eventually scrolls the display to the preceding month.

Class def inition

ThecaLiMG class subclasseooTand is defined in the sub-category fildimg.cl(with generated header

file calimg.g.

CLASS calimg root
{
REPLACE destroy
ADD ci_init
ADD ci_set_title
ADD ci_emphasise
ADD ci_move_cursor
ADD ci_goto_date
ADD ci_adjust_date
ADD ci_redraw
ADD ci_sense
ADD ci_view
ADD ci_pos_mxy
ADD ci_today_changed

CONSTANTS
{
CI_MAX_MONTH 12
CI_GRIDY TRUE /* get month row */
CI_GRIDX FALSE /* get month col */

CALIMG_CURSOR_NO_FLASH 0x01
CALIMG_DOW_EVERY_ROW 0x02
CALIMG_FONT_DATA_KNOWN 0x04

CALIMG_LEFT 0x00 /* physically go to day on the left */
CALIMG_HOME 0x01 /* goto leftmost day & month of row */
CALIMG_PREV_DAY 0x02 /* decrement by day */
CALIMG_PREV_MONTH 0x03 /* decrement by month */

CALIMG_RIGHT 0x04 /* physically go to day on the right */
CALIMG_END 0x05 /* goto most right day & month of row */
CALIMG_NEXT_DAY 0x06 /* increment by day */
CALIMG_NEXT_MONTH 0x07 /* increment by month */

CALIMG_UP 0x08 /* physically go to day above */
CALIMG_PAGEUP 0x09 /* goto previous page maintain X,y in month */
CALIMG_PREV_WEEK O0XO0A /* decrement by week */
CALIMG_PREV_YEAR 0x0B /* decrement by year */

CALIMG_DOWN 0x0C /* physically go to day below */
CALIMG_PAGEDN 0x0D /* goto next page,maintain X,y in month */
CALIMG_NEXT_WEEK OXOE /* increment by week */
CALIMG_NEXT_YEAR O0xOF /* increment by year */
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CALIMG_GOTO_TODAY 0x10

CALIMG_WEST 0x01
CALIMG_EAST 0x02
CALIMG_NORTH 0x03
CALIMG_SOUTH 0x04
CALIMG_ADJ_DAY 0x01

CALIMG_ADJ_MONTH 0x02
CALIMG_ADJ_YEAR 0x04

}

TYPES

{

typedef struct
{
UBYTE title_ascent; ascent for title
UBYTE title_Iht; line height for title
UBYTE dow_ascent; ascent for day of week
UBYTE dow_lht; line height for day of week
UBYTE mth_ascent; ascent for month
UBYTE mth_lht;  line height for month
UBYTE day_ascent; ascent for day/date
UBYTE day_lht; line height for day/date
UBYTE daygapx;  gap between 2 dates
UBYTE daywidth; 2 numeric width characters ie width for 1 day
} CI_EXT_FONT; Extended font information

typedef struct
{
WORD fid; font ID
UWORD style; font style whether bold,italics,etc
UWORD leading; leading below text
} CI_FONT_DATA;

typedef struct

{

UWORD wid; window 1D

UWORD width; calimg window width

P_POINT tl; tl.x=left & right gutters; tl.y=top & bottom gutters
UBYTE mrow; number of rows of months to display

UBYTE mcaol; number of cols of months to display

UWORD flags;

CI_FONT_DATA title; font info for main top line title
CI_FONT_DATA month; font info for month title
CI_FONT_DATA dow; font info for day of week
CI_FONT_DATA day; font info for the days itself

UWORD daygap; CHAR NUMBER to use as horizontal gap between 2 days

UBYTE mthgapx; no of pixels of horizontal gap between 2 months

UBYTE hscrim; granularity for scrolling horizontally by month
UWORD startm; month number to display as first month, ie tl month
ULONG days; days field of daysec struct ie days since 1/1/1900
CI_EXT_FONT font; extended font info, defaults filled in by ci_init()

} IN_CALIMG;

typedef struct
{
UBYTE year; Year number since 1900
UBYTE month; month number 0 to 11
P_POINT pos; x,y position within a month
} CI_CURSOR;

typedef struct
{
WORD vyear;
WORD month;
WORD day;
}CI_DATE;

}
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PROPERTY
{

P_RECT rect[12];
P_RECT title_rect;
CI_CURSOR crs;

BYTE day;

region to draw for each month, ti==tl of month title line
use to print title
current cursor pos X,y & month & year
day number in month, 0 to 30, negative days are possible

UBYTE startOfWeek;

UBYTE thisyear;
UBYTE thismth;
UBYTE thisday;

UBYTE ystart;

UBYTE bwidth;

UBYTE filler;

as opposed to last year & next year
as opposed to last month & next month
TODAY
year of the tl month on display
2*char width of bold font for today

TEXT dayNameAbbrev[7]; 1st letters of days of week, starting at startOfWeek

TEXT deftitle[3];

TEXT *title;

WORD emphasised;
IN_CALIMG img;

INT bmid;

}
}

Property

calimg.rect

calimg.title_rect

calimg.crs

calimg.day

calimg.startOfWeek

calimg.thisyear

calimg.thismth

calimg.thisday
calimg.ystart
calimg.bwidth
calimg.filler

calimg.dayNameAbbrev

calimg.deftitle

calimg.title

calimg.emphasised

calimg.img

calimg.bmid

default title
keeping track of whether it is already emphasised

bitmap ID for all days in a month

defines the drawing region for each month in the calendar view - used
internally.

defines the drawing region for the calendar title - used internally.

the cursor coordinates in the current month - (0,2) for example defines a cursor
at the intersection of column one and row three.

the day number of the current day in the range 0 to 30 where 0 is the first of the
month.

the day number (in the range 0 to 6 where 0 is Monday) of the first day of the
week. This is usually 0 on UK machines.

the year number for today - where today is determined by a gatde - in
the range 0 to 254 inclusive where 0 is 1900.

the month number for today in the range 0 to 11 inclusive where 0 is January.

the day number for today in the range 0 to 30 inclusive where 0 is the first of
the month.

the year number of the first month in the calendar view - the first month is in
the top left corner.

two times the width of a bold numeric character in the day font - this is the
width of the day symbol when the day is 'today'.

used internally.

contains the first letter of each day with the first element corresponding to the
day incalimg.startofweek . On UK machines the first element usually
contains 'M'.

the default format string for the calendar title - i.e. "%Y".

the format string for the calendar titleuLL indicates that the format string is
to be read fromealimg.deftitie

All occurrences of %Y and %y are replaced with the appropriate year(s). All
occurrences of %% are replaced with %. All other occurrences of % are
ignored.

Thus "A& silly %% example %Y title" generates "A silly % example 1994
title" in 1994 and "A silly % example 1994-1995 title" in 1994-1995.

TRUE if the calendar is emphasised, amise otherwise.

data passed to theinit method

for details of the fields.

method: see the description of thenit

ID of a bitmap - the bitmap is for internal use only.

6-4
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CALIMG methods

DESTROY Destroy the calendar

VOID destroy(VOID)

Destroy thecALIMG instance.

If calimg.emphasised IS TRUE, the method erases the text cursor.

If calimg.title is non-zero, the method frees the cell with addressg tite

The method then frees the bitmap withcHimg.bmid  and supersendspESTROYMESSAgE.

CLINIT Initialise the calendar
VOID ci_init(IN_CALIMG *init)

Initialise the instance afaLimG according to the content of the caLIMG structure pointed to byt
TheIN_cALIMG structure is defined as follows:

typedef struct
{
UWORD wid;
UWORD width;
P_POINT tl;
UBYTE mrow;
UBYTE mcol;
UWORD flags;
CI_FONT_DATA title;
CI_FONT_DATA month;
CI_FONT_DATA dow;
CI_FONT_DATA day;
UWORD daygap;
UBYTE mthgapx;
UBYTE hscrim;
UWORD startm;
ULONG days;
CI_EXT_FONT font;
} IN_CALIMG;

The significance of the members of tkecaLIMG structure is as follows:

wid specifies the ID of the window which provides the drawing region.

width specifies the width in pixels of the drawing region.

tl specifies the gutter dimensions.
thex member specifies the width in pixels of the left and right gutters and must not be less
than 3.
they member specifies the height in pixels of the top and bottom gutters and must not be less
than 3.

mrow specifies the number of rows in the calendar view.

mcol specifies the number of columns in the calendar view.

flags anored combination of flags: see below for the available flags.

title specifies the font characteristics of the main title. A description afitiFeNT_INFO

structure may be found below.

month specifies the font characteristics of the month title. A description aithenT_INFO
structure may be found below.

dow specifies the font characteristics of the days of the week title. A description of the
CI_FONT_INFO structure may be found below.
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day specifies the font characteristics of the day of the month numbers. A description of the
CI_FONT_INFO structure may be found below.

daygap specifies a character, the width of which in the day number font and style, defines the spacing
between day numbers.

mthgapx ~ Specifies the horizontal pixel separation between adjacent months.

hscrim specifies the default granularity for scrolling horizontally by month: should be divisible by
the total number of months in the calendar view.

startm specifies the month number of the first month that appears in the top left corner of the
calendar.

days specifies the current date expressed as the number of days elapsed since 1/1/1900.

font specifies additional font information for the main title, month title, days of the week title and

the day of the month numbers. This information includes the line heights and line ascents as
described below.

Theflags member of the_INiT  structure may contain ayred combination of the following flags:

CALIMG_CURSOR_NO_FLASH draw a non-flashing cursor indicating the current day. The default is a
flashing cursor.

CALIMG_DOW_EVERY_ROW  specifies that the days of the week title is to be included only in the first
row of months. This flag must be set on the Series 3a when two rows of
months are required otherwise the calendar view will be too large for the
screen.

FONT_DATA_KNOWN indicates that the line heights and ascents are specifigtd>font
Otherwise the method overwriteat with default values.

Theci_exT_FoNT structure specifies the line heights and line ascents in the calendar view. It is defined as
follows:

typedef struct
{
UBYTE title_ascent;
UBYTE title_lht;
UBYTE dow_ascent;
UBYTE dow_lht;
UBYTE mth_ascent;
UBYTE mth_lht;
UBYTE day_ascent;
UBYTE day_lht;
UBYTE daygapx;
UBYTE daywidth;
} CI_EXT_FONT;

The significance of the members of theexT_FonT structure is as follows:

title_ascent specifies the ascent in pixels of the calendar title.

title_Iht specifies the height in pixels of the calendar title.

dow_ascent specifies the ascent in pixels of the days of the week title.

dow_lht specifies the height in pixels of the days of the week title.

mth_ascent specifies the ascent in pixels of the month title.

mth_lht specifies the height in pixels of the month title.

day_ascent specifies the ascent in pixels of a day of the month number.

day_lht specifies the height in pixels of a day of the month number.

daygapx specifies the gap between adjacent days of the month.

daywidth sEecifies the width of a day of the month number i.e. two times the width of a numeric
character.
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Theci_FONT_INFO structure which is used to specify the appearance of all text displayed in the calendar is
defined as follows:

typedef struct

{
WORD fid;

UWORD style;
UWORD leading;
} CI_FONT_DATA;
The significance of the members of theroNT_INFO structure is as follows:
fid specifies the font ID of the text.
style specifies the style of the text.
leading specifies the leading - i.e. vertical spacing - below the text.

If the total number of months in the calendar as specifiegtsyncolinit->mrow exceeds
cl_MAX_MoNTHhe method callg_leave with an argument af_GEN_TOOMANY

The method initialises the property according to the content afither structure with addresst  as
described above.

If init->hscrim is greater than the total number of months in the calendar as specified by
>mcol*init->mrow  then the method resets->hscrim to the total number of months in the calendar.

If init->startm is outside the allowed range of O to 11 inclusive, the method reseitrtm to 0.

If the current month as specified iby->days  is not included in the calendar view, the method adjusts
init->startm appropriately.

Write *init  tO calimg.img

Cl_SET TITLE Set the title
VOID ci_set_title(TEXT *zts)

Replace the calendar title with the zero terminated string pointed:to by

The method frees the cell pointed tochymg.title

If zts isNULLthe method writes zero talimg.title

Otherwise the method allocates an appropriately sized cell and copies into the cell the title string pointed
to byzts . The address of the cell is writtenct@img.titie

Cl_EMPHASISE Emphasise the view
VOID ci_emphasise(UINT flag)

Emphasise the calendami#ly is TRUE otherwise de-emphasise the calendar.

If flag is equal t@alimg.emphasised  the method simply returns as no change is required.
Otherwise the method records the emphasis state by Wrigngto calimg.emphasised

If calimg.img.flags does not contaiBALIMG_CURSOR_NO_FLAs@ANdflag is TRUEthe method draws the
cursor by callingvTextCursor

If calimg.img.flags does not contaiBALIMG_CURSOR_NO_FLAsANdflag is FALSE the method erases the
cursor by callingvEraseTextCursor
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Cl_MOVE_CURSOR Move the cursor

VOID ci_move_cursor(INT flag)

Move the cursor to the position specifiedilay and redraw the calendar view ensuring that the current

date is visible.

The allowed values akg are as follows:

CALIMG_GOTO_TODAY

CALIMG_LEFT

CALIMG_RIGHT

CALIMG_UP

CALIMG_DOWN

CALIMG_HOME

CALIMG_END

CALIMG_PAGEUP

CALIMG_PAGEDN

CALIMG_PREV_DAY

CALIMG_NEXT_DAY

CALIMG_PREV_MONTH

CALIMG_PREV_YEAR

CALIMG_NEXT_MONTH

CALIMG_NEXT_YEAR

move the cursor to the date today - as stored by the machine - by semdiag
CI_GOTO_DATEMessage with appropriate arguments.

move the cursor to the left one day by sending aci_pos_mxymessage
specifyingcalimg.img.hscrim as the scroll increment. If the resulting cursor
position is not valid, move the cursor to the last day of the month.

move the cursor to the right one day by sendirg aci_Pos_Mxymessage
specifyingcalimg.img.hscrim as the scroll increment.

If the cursor is either on the last day of the month or in the last column of the
month the method moves the cursor rightwards into the first column of the next
month.

If this is not a valid day, the method then moves the cursor upwards until a
valid day is found.

move the cursor up one day by directly callingdhgos_mxy member function
specifyingmcol as the scroll increment.

move the cursor down one day by directly callingdhgs_mxy member
function specifyingncol as the scroll increment.

move the cursor horizontally to the left most day in the calendar view by
directly calling thesi_pos_mxy member function.

move the cursor horizontally to the right most day in the calendar view by
directly calling thesi_pos_mxy member function.

move the calendar view and the cursor backwards in time by
calimg.img.mrow*calimg.img.mcol months by directly calling th& pos_mxy
member function.

move the calendar view and the cursor forwards in time by
calimg.img.mrow*calimg.img.mcol months by directly calling th& pos_mxy
member function.

move the cursor backwards in time one day by sengdingaci_ADJUST_DATE
message specifying a scroll incremenganfng.img.hscrim

move the cursor forwards in time one day by seneing acl_ADJUST_DATE
message specifying a scroll incremenéanfng.img.hscrim

move the cursor backwards in time by one month by sendinga
CI_ADJUST_DATEMmessage specifying a scroll incremendading.img.hscrim

move the cursor backwards in time by one year by senrédinga
CI_ADJUST_DATEMmessage specifyinglimg.img.mrow*calimg.img.mcol as the
scroll increment.

move the cursor forwards in time by one month by senging a
CI_ADJUST_DATEMmessage specifying a scroll incremendading.img.hscrim

move the cursor forwards in time by one year by sending a
CI_ADJUST_DATEMmessage specifyinglimg.img.mrow*calimg.img.mcol as the
scroll increment.
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CALIMG_PREV_WEEK  move the cursor backwards in time one week by sendinga
CI_ADJUST_DATEMmessage specifying a scroll incremendading.img.hscrim

CALIMG_NEXT_WEEK  move the cursor forwards in time one week by senghng a ci_ADJUST_DATE
message specifying a scroll incremenganfng.img.hscrim

Note that both the_adjust_date and the:i_pos_ mxy methods redraw the calendar view once the cursor
has been repositioned.

Cl_GOTO_DATE Move the cursor by date

VOID ci_goto_date(CI_DATE *pdate)

Move the cursor to the date specified byth@®ATE structure pointed to Ipsate and redraw the
calendar view ensuring that the current date is visible.

Theci_DATE structure is defined as follows:

typedef struct

{
WORD year;

WORD month;
WORD day;
}JCI_DATE;
The significance of the members of thebATE structure is as follows:

year The candidate year number in the range 0 to 254 inclusive where 0 is the year 1900 - set to zero
if a negative value is specified.

month  The candidate month number in the range 0 to 11 inclusive where 0 is January - set to the
nearest limit if the specified value is outside of the allowed range.

day The candidate day number in the range 0 to 30 inclusive where 0 is the first of the month - set
to the nearest valid day in the month if the specified value is not a valid day. Note of course that
the last valid day number may be less than 30.

The method updatesiimg.crs  according to the values specifiedptiate and then updates the view by
sendingself aci_viEw message specifying a scroll incremengading.img.hscrim

Cl_ADJUST DATE Adjust the current date

VOID ci_adjust_date(CI_DATE *pinc,INT flag,INT hscrim)

Move the cursor forwards or backwards in time as specifigthbyandfiag and redraw the calendar
view ensuring that the current date is visible specifying a scroll incremesttiof .

The action is controlled by writing one of the following valuesatp :

CALIMG_ADJ_YEAR adjust the year, the month and the day.

CALIMG_ADJ_MONTH adjust the month and the day.

CALIMG_ADJ_DAY adjust the day.

The year is adjusted by moving the cursor forwards or backwards in tigne-byear  years.

The month is adjusted by moving the cursor forwards or backwards in tipie-byionth months and if
the cursor is not on a valid day moving the cursor to the last day of the month.

The day is adjusted by moving the cursor forwards or backwards in tipne-byay days.

Note that if the cursor moves to a year that is out of range the method beeps and then returns without
modifying the property. The method call thus has no effect.

The method draws the view by sendieg aci_viEw message specifying a scroll incrementisefim .
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Cl_REDRAW Redraw part of the view
VOID ci_redraw(P_RECT *prect)
Redraw calendar months that overlap the rectangle defingécby.

If calimg.img.flags containscALIMG_CURSOR_NO_FLAsANd the current cursor position is visible, draw
an appropriately sized inverted obloid at the current cursor position. (Otherwise the system takes care of
drawing the flashing cursor.)

Cl_SENSE Sense the current date

VOID ci_sense(ULONG *psense)

Write the current date to theongpointed to bysense . The current date is expressed as the number of
days elapsed since 1/1/1900.

Cl_VIEW Draw the view
VOID ci_view(INT hscrlm)
Draw the calendar view ensuring that the current date is visible specifying a scroll incrersemt af

The method sets the first month in the calendar view as specifiathayimg.startm and
calimg.ystart and then scrolls the calendar view forwards or backwards in time an integral multiple of
hscrim months until the current date is included in the calendar view.

On occasion this will lead to months outside the allowed date range being included. In such cases the
method sets the first month in the calendar view as specifiegiryimg.startm and
calimg.crs.year and then repeats the above algorithm.

The method then draws the calendar view, usingifla@iiRect  routine whenever possible.

Cl_POS_MXY Move the cursor by position

VOID ci_pos_mxy(CI_CURSOR *pcrs,INT gravity,INT scrl)

Move the cursor to the year, month and coordinates specified by thersorstructure with address
pcrs specifying a scroll increment el .

Note that if the coordinates within the month do not correspond to a valid day the method moves the
cursor according to the valueghvity until a valid day is located.

Theci_cursorstructure is defined as follows:

typedef struct

{
UBYTE year;

UBYTE montbh;
P_POINT pos;
} CI_CURSOR,;
The significance of the members of thecursorstructure is as follows:
year the year number in the range 0 to 254 inclusive where 0 is the year 1900.
month  the month number in the range 0 to 11 inclusive where 0 is January.
pos an x,y position within a month: the third day on the second row for example has position (2,1).

If pcrs->pos.x IS less than zero, the method regets>pos.x  to 6, and moves the cursor backwards in
time one month.

If pcrs->pos.x IS greater than 6, the method regets>pos.x  to 0, and moves the cursor forwards in
time one month.

If pcrs->pos.y  is less than zero, the method regets>pos.y  to 6, and moves the cursor backwards in
time calimg.img.mcol ~ months.
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If pcrs->pos.y IS greater than 5, the method regets>pos.y to 0, and moves the cursor forwards in
time calimg.img.mcol ~ months.

If as a result of one of the above tests the year ex@déds the method beeps and then returns.

If the coordinates specified lpyrs->pos  do not correspond to a valid day in the current month, the
method moves the cursor in the manner indicateglabyy  until a valid day is located. The allowed
values forgravity ~ are as follows:

CALIMG_NORTH move the cursor upwards in the calendar until a valid day is located.

CALIMG_WEST if the cursor is in the bottom row of the current month, the bottom row contains no
valid days and the cursor lies to the right of the last day of the month, move the cursor
to the last day of the current month.

otherwise if the cursor is in the bottom row of the current month and the bottom row
contains no valid days move the cursor to the first day in the last valid row of the
current month i.e. to coordinates (0,4), or (0,3) if (0,4) is not valid.

otherwise move the cursor leftwards in the calendar view until a valid day is located.
CALIMG_SOUTH move the cursor downwards in the calendar view until a valid day is located.

CALIMG_EAST if the current position is in a bottom row of a month which contains no valid days,
move the cursor to the last valid day of the month.

otherwise move the cursor rightwards in the calendar view until a valid day is located.

The method draws the view by sendifeg aci_viEw message specifying a scroll incremendcaf .

Cl_TODAY_CHANGED Update today's date

VOID ci_today_changed(VOID)
Update today's date and redraw the calendar as required.

The method obtains the actual date by callingotiiee PLIB routine and then writes the year number to
calimg.thisyear , writes the month number talimg.thismth and writes the day number to
calimg.thisday

The method redraws the calendar view as required to ensure that today's date is correctly highlighted.







CHAPTER 7

THE POLYTEXT CLASSES

The Polytext classes are a set of classes for displaying text in a variety of window server fonts and styles.
In addition, the classes also implement their own styles; for example, text can be displayed with an
overstrike, a horizontal line through the text to implement “crossing out".

Text may be wrapped into a number of lines where the line boundaries are defined by the application.

FORM supplies three classes. THI®oOTClass is an abstract class whinbstbe subclassed to provide a
usable Polytext claseTrRooTcONtains a number of deferred methods which must be supplied by a
subclass.

PTSEGandPTFLAT subclas®TrRooTand supply the required deferred methedgooTitself can be seen as
supplying thebasicor commormethods and properties needed to implement a fully functioning Polytext
class.

A number of terms and concepts are used in the description of these classes and it will be useful to give
them here.

A phrasedescribes a segment of text. It is a combination of the text itself and information which qualifies
it, such as the length of text, the window server font to be applied; it is represented by a data structure of
type PT_PHRASE Note that a phrase can contain a maximurTofiAX_PHRASE_LERharacters. This and

other symbols and structures can be found in the Polytext class definifiotyiext.cl

Phrases are collected intdafferin the order in which they would be displayetdrootmakes no
assumptions about the way a buffer is implemented; this decision is left to a suidasanplements a
buffer as an instance ofvaxvararray whilepTFLAT simply allocates a single cell and adds phrases in
sequence into this cell.

A line-tableis built when text is wrapped into a number of lines with each line having a definite length.
The table is a list of byte values containing the number of text characters within each line. The number of
bytes in the table is, therefore, the same as the number of lines.

The line-table, itself, is normally placed at the beginning of the buffer. The mechanism by which the
line-table is inserted depends on the way the buffer is implementetseg the first entry in th@axvar

array is reserved for the table whileATFLAT, the table together with a preceding byte containing the

number of bytes in the table, is inserted directly at the start of the buffer causing any existing records to be
shifted and the buffer to be re-allocated, if necessary.

The Polytext classes are used as part of implementation of the Series 3a Agenda built-in application.

Note that the classes themselves are only defined and implemented in the version of FORM as exists on
the Series 3a.

Precursors
An understanding of the Polytext classes will be helped by a knowledge of:

» thep_enter andp_leave error handling services
» the OLIB variable array class\xvAR

» the Window Server functiongsetGC, gPrintBoxText , gCIrRect andgFontinfo
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Class diagram

The following diagram covers the relationships between the Polytext classes which are discussed in detalil
in this chapter. The underlined classes are either discussed in another chapter of this manual or they refer
to OLIB classes in which case they atedescribed in th©LIB Referencenanual.
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pt_wrap pt_reset
pt_display_line pt_append
pt_set_fonts pt_put_lintab
pt_mod_by_num pt_pbuf
pt_mod_by_attrib

pt_find

pt_inquire

Class def inition

ThepTrROOTClass subclassemotand is defined in the sub-category fleytext.cl(with generated header
file polytext.g.

CLASS polytext root
{

DEFER pt_init

DEFER pt_reset Reset entire polytext as just initialized
DEFER pt_append for "internal" use - by ptroot only

DEFER pt_put_lintab for "internal” use - by ptroot only

DEFER pt_pbuf for "internal" use - by ptroot only

ADD pt_add_phrase Add a phrase to end of polytext

ADD pt_wrap re-wrap text based on changed conditions
ADD pt_display_line Draw single line of polytext

ADD pt_set_fonts set/reset all fonts per PT_FONT_SPEC array
ADD pt_mod_by_num i.e. modify phrase descriptor by phrasenum
ADD pt_mod_by_attrib i.e. modify descriptor if attribute matches
ADD pt_find Return phrase number of next matching phrase
ADD pt_inquire Return screen position of phrase
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CONSTANTS
{
PT_FIND_DEFAULT 0x0000 Exec O_PT_FIND method in default mode
PT_FIND_BACKWARDS 0x0001 Execute O_PT_FIND method "descending”
PT_FIND_CAN_STAY 0x0002 Exec O_PT_FIND including start phrase

PT_STY_DEFAULT 0x00 Default polytext phrase style
PT_STY_BREAK_AT_START 0x01 Start of phrase is acceptable wrap pt
PT_STY_BREAK_AT_END 0x02 End of phrase is acceptable wrap point
PT_STY_OSTRIKE_XLEFT  0x20 Extend overstrike to left
PT_STY_OSTRIKE_XRIGHT  0x40 Extend overstrike to right
PT_STY_OVERSTRIKE 0x80 Overstrike displayed text

PT_MAX_PHRASE_LEN 236 Max text bytes in one phrase

PT_DESCR_MOD_FONT 0x0001 Modify font in phrase descriptor
PT_DESCR_MOD_WS_STYLE 0x0002 Modify style in phrase descriptor
PT_DESCR_MOD_PT_STYLE 0x0004 Modify style in phrase descriptor
PT_DESCR_MOD_ATTRIB  0x0008 Modify attrib (by phrase number only)
PT_DESCR_MOD_TLEN 0x0010 Modify text length (not implemented)

}

TYPES
{
typedef struct

{
UWORD font_id;  font ID for corresponding ptxt phrase

UBYTE attrib; polytext phrase attribute
} PT_FONT_SPEC; polytext font specifier.

typedef struct

{

INT line; Line number in which phrase starts
INT offset; Pixel offset to start of phrase

INT width; Pixel width of the phrase

} PT_PHRASE_INFO; Information returned by O_PT_INQUIRE method

typedef struct
{
UWORD font_id;  Font for this segment
UBYTE ws_style;  Window server style
UBYTE pt_style; Polytext display style
UBYTE attrib; To be specified by caller
UBYTE tlen; Length of text in segment
} PT_PHRASE_DESCR; Phrase descriptor

typedef struct
{
PT_PHRASE_DESCR descr;
TEXT txt[1]; Start of formatted text string.
} PT_PHRASE; Phrase (descriptor plus text)

}
PROPERTY
{
UINT nphrases; Number of phrases in polytext
UINT nchars; Total number of chars in entire polytext
UINT nlines; Number of lines (bytes) in line-length table
UINT wwidth; Width used for last wrap
UINT Imargin; Left margin for text display
UINT ascent; Ascent for text display
}
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Property

ptroot.nphrases Thetotal number of phrases represented by this instance.

ptroot.nchars Thetotal number of characters represented by this instance.

ptroot.nlines This property is of interest when the text represented by this instance has
been wrapped; it is theumberof lines into which the text has been
wrapped.

ptroot.wwidth The maximum width of a line, in pixels, available for displaying text. This
property is important when text is being wrapped. This veketudeghe
width of the left-hand margin, if any.

ptroot.Imargin The width of the left-hand margin, in pixels. Text is wrapped so that it fits
between the left-hand margin and the right-hand margin. The right-hand
margin isptrootwwdith  pixels from the left-hand margin.

ptroot.ascent Ascent for text display. This is the distance between the base line of the text

and the top of the rectangle or "box" within which the segment of text is
drawn and is specified by the application. For more information on this
concept, see the description of gmentBoxText ~ function in theGraphics
Outputchapter of th&indow Server Reference

PTROOT methods

PT _ADD PHRASE Add phrase to buffer

INT pt_add_phrase(PT_PHRASE_DESCR *pd, TEXT *txt);
Add a phrase to the buffer.
The method takes two parameters:

« pd points to a data structure of type PHRASE_DESCRvhich contains information describing this
phrase, for example, the length of the text and the ID of the font to be applied.

e txt holds the address of a buffer containing the text of the phrase to be added.

The method takes the text and the phrase description supplied in the parameters anaduikis/ar
type data structure representing the data to be added to the buffec_Thgvarstructure is defined in
theoLiB classvaxvarbut is shown below:

typedef struct

{

UWORD len;
UBYTE *buf;

} RC_VAXVAR

The method constructsra_pHRAsEecord, fully describing the phrase, and sets the address of this record
into the membesuf .

The memberen contains the length of the data represented bythisHrRASEecord.

The length of text in a single phrase is limiteétomAx_PHRASE_LERharacters. Thus, if more than
PT_MAX_PHRASE_LERharacters are passed to this method, then a numberrefrRaserecords will be
created. In practice, no more than two records can ever be created.

New PT_PHRAsSEecords are added to the buffer by sendingraneut_apPPENDMessage per record. The
pt_put_append method is a deferred method and must be supplied by a subclass. The implementation of
this method depends on the way the buffer itself is implemented, as discussed in the introduction to this
chapter. TheTFLAT andPTSEGSUb-classes supply a suitable method.

As new phrases are added to the buffer, the method updates the prepestiesars  and
ptroot.nphrases  , the total number of characters and the total number of phrases respectively.

The method always returns zero.
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PT_WRAP Wrap the text

INT pt_wrap(INT maxwidth,INT margin, UWORD wrapflag);
Wrap the text represented by this instance and return the number of lines generated.
The method takes three parameters:

e maxwidth is a value which gives the maximum length of each line in pixels. This value includes
the length of the left hand margin (if any).

e margin is a value which gives the width of the left hand margin in pixels.
e wrapflag IS a value which can take the valtrEOr FALSE.

The method wraps the text represented by this instance by reading through all phrases held in the buffer
(by sending a series pf_PBUFmMessages) and fitting the text into lines whose pixel width is given by the
value ofmaxwidth - margin . The result of the wrapping process is a line-table as described in the
introduction to this chapter. The method returns the number of lines generated.

Note thatpt_pbuf is a deferred method and must be supplied by a subclass. The implementation of this
method depends on the way the buffer itself is implemented as discussed in the introduction to this
chapter. TheTFLAT andPTSEGSUb-classes supply a suitable method.

If wrapflag IS TRUE the method will wrap the text into as many lines ecessary.

If, however,wrapflag IS FALSE, an attempt is made to fit the text into a single line; if necessary the text is
clipped to fit into the available width. In this case, the metiadysreturns a value of one.

As new lines are added to the line-table, the method updates the ppopétityines , the number of
lines into which the text has been wrapped.

Once the line-table is completepa PUT_LINTAB message is sent to add the line-table to the buffer.
pt_put_lintab is a deferred method and must be supplied by a subclass. The implementation of this
method depends on the way the buffer itself is implemented, as discussed in the introduction to this
chapter. TheTFLAT andPTSEGSUb-classes supply a suitable method.

PT _DISPLAY_LINE Draw a line of text

VOID pt_display_line(P_RECT *prect,INT ascent,UINT displine);
Draw a single line of text to the screen
The method takes three parameters:

e prect points to data structure of typerecTand describes a rectangle within which the line of
text is to be drawn.

e ascent IS as used by the window server functigfintBoxText . It measures the required
distance between the base line of the text and the top of the rectangle within which the text is to
be drawn.

» displine is the number of the line to be drawn and is used as an index into the line-table. This
assumes that the text has previously been wrapped.

If no phrases exist or the number of the line to be displayed is invalid, the pixels within the specified
rectangle are cleared and the method returns.

The phrases corresponding to the line to be displayed are fetched in turn from the buffer using the

pt_pbuf deferred method. For each phrase fetched, the window server fuggation is called to switch

the graphics context font and style to that specified by the phrase. The method assumes that a temporary
graphics context has already been created by the application. The window server {pReiBORText

is used to display the text within each phrase.

If a phrase has the Polytext style sTY_OVERSTRIKESet, a horizontal "line", two pixels deep, is drawn
through the text. The "line" itself is drawn by clearing the top line of pixels and by setting the bottom line
of pixels.
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PT_SET FONTS Set font ID

VOID pt_set_fonts(UINT count, PT_FONT_SPEC *pfspec0);
Set the font ID for phrases in the buffer.
The method takes two parameters:
e pfspecO iS a pointer to aarray of PT_FONT_sPEdata structures.

e count contains the number of entries in the arragmofonT_spEdata structures whose address
is passed in the paramep@peco .

As can be seen in tllgrooTclass definition, each element in the arrayofFoNT_sPEdata structures
consists of a membest¢ib ) containing a set of Polytext attributes and a meniheri§¢ ) containing
a font ID.

The method scans through all the phrases in the buffer; for each phrase, all elemermts wottme sPec

array are examined. Where the Polytext attributes of the phrase match an element's attributes, the font ID
in the phrase igeplacedby that in theeT_FoNT_speEcelement and scanning then continues with the next
phrase in the buffer.

Note that the attributes of the phrase will matchrth&onT_sPecelement's attributes, if a logicAND of
the two sets results intT®uevalue.

As a result of this method, some or all of the phrases in the buffer will have new font IDs. It is also
possible that none of the phrases will be changed.

PT_MOD_BY_NUM Set font ID and style by phrase
VOID pt_mod_by_num(UINT phrasenum,PT_PHRASE_DESCR *pdescr,UWORD flags);

Set the font ID and graphic styles for a specific phrase.

The method takes three parameters:

e phrasenum is an index which identifies the exact phrase within the buffer. A value of one refers
to the first phrase while a value of two refers to the second and so on.

e pdescr points to a data structure of type PHRASE_DESCRNd contains the font-id, window
server style, polytext style and attribute to be set into the phrase.

e flags contains a set of bit values which canosed together; it indicates which item(s) in the
phrase descriptor is(are) to be set. The possible values are as follows:

PT_DESCR_MOD_FONT
PT_DESCR_MOD_WS_STYLE
PT_DESCR_MOD_PT_STYLE
PT_DESCR_MOD_ATTRIB

If phrasenum contains an invalid value (i.e. zero or a value greater than the total number of phrases in the
buffer), the method does nothing and simply returns.

The address of the specific phrase within the buffer is found by sendinggurmessage and passing
phrasenum as an argument. Recall thpatpbut is a deferred method and must be supplied by a subclass.
The implementation of this method depends on the way the buffer itself is implemented as discussed in
the introduction to this chapter. TherLAT andrPTSEGSuUb-classes supply a suitable method.
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Depending on the setting of theys parameter, corresponding members referenced hyébe
parameter replace the equivalent members in the phrase descriptor as follows:

PT_DESCR_MOD_FONT causes the phrasest_id member to be replaced by
pdescr->font_id

PT_DESCR_MOD_WS_STYLECauses the phraseis style member to be replaced by
pdescr->ws_style

PT_DESCR_MOD_PT_STYLE causes the phrasgisstyle member to be replaced by
pdescr->pt_style

PT_DESCR_MOD_ATTRIB  causes the the phrasaigsh  member to be replaced by
pdescr->attrib

PT_MOD _BY _ATTRIB Set font ID and style by attribute
VOID pt_mod_by_attrib( PT_PHRASE_DESCR *pdescr,UWORD flags);

Set the font ID and graphic styles for phrases within the buffer.

The method takes two parameters:

e pdescr points to a data structure of type PHRASE_DESCRNd contains the font-id, window
server style and polytext style to be set into the phrase(s). It also contains the attributes to be used
to find matching phrases.

e flags contains a set of bit values which caroped together; it indicates which item(s) in the
phrase descriptor is(are) to be set. The possible values are as follows:

PT_DESCR_MOD_FONT
PT_DESCR_MOD_WS_STYLE
PT_DESCR_MOD_PT_STYLE

The method scans through all the phrases in the buffer by sending suceessuwEmessages. Where

the Polytext attributes of the phrase match the attributes referencedpbystheparameter,
correspondingnemberseferenced by thgdescr parameter replace the equivalent members in the phrase
descriptor, depending on the setting ofithee parameter as follows:

PT_DESCR_MOD_FONT causes the phrasest_id member to be replaced by
pdescr->font_id

PT_DESCR_MOD_WS_STYLECauses the phraseis style member to be replaced by
pdescr->ws_style

PT_DESCR_MOD_PT_STYLE causes the phrasgisstyle member to be replaced by
pdescr->pt_style

Note that the attributes of the phrase will match the attributes referengegdy, if a logical AND of
the two sets results inT®uevalue.

PT_FIND Find phrase by attribute
INT pt_find(UINT phrase0,UWORD flags,UWORD attrib);
Find the next phrase whose attributes match a given set and return its index.
The method takes three parameters:
e phrase0 is the index of the phrase within the buffer where the search is to begin.
e flags contains indicators which determine:
1. whether or not the search process is to include the phrase representesk®dy
2. the direction of search, i.e. forwards or backwards.

e attrib  contains the attributes to be matched with the phrase attributes.
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The method scans each phrase in the buffer, beginning with the phrase whose index (or relative position
within the buffer) is given byhraseo , until the Polytext attributes of the phrase match the attributes given
by theattrib ~ parameter.

The index of the resulting phrase is returned. If no matching phrase can be found, a value of -1 is returned
instead.

Note that ifPT_FIND_BACKWARDSS set in thalags parameter, the search is ddveekwardsrom the
phrase indicated yhraseo . Further, ifPT_FIND_CAN_STAYis set, the seardhcludesthe phrase indicated
by phraseo ; otherwise, it is excluded.

PT_INQUIRE Find information about a phrase

INT pt_inquire(INT phrasenum, PT_PHRASE_INFO *pinfo);

Fetch information about a given phrase.

The method takes two parameters:
e phrasenum is the index of the phrase, i.e. the relative position of the phrase within the buffer.
e pinfo points to &@T_PHRASE_INFOdata structure to be filled in by the method.

If no phrases exist or the parameti@asenum contains an invalid value (i.e. zero or a value greater than
the total number of phrases in the buffer), then a value of -1 is returned.

The method sendsr_pBurmessages to fetch the line-table and the given phrase and, using this
information, fills in theeT PHRASE_INFOdata structure.

ThepT_PHRASE_INFodata structure has three members described as follows:
line The number of the line within which the given phrase will be displayed.
offset The offset, in pixels, of the start of the given phrase from the beginning of the line.
width The width, in pixels, of the given phrase.

On successful completion, the method returns zero.

PTROOT deferred methods

PT_INIT Initialise
INT pt_init(UINT granularity)
A deferred method for initialising the instance.

The method should handle a single parameter specifying the granularity of the buffer. The way this value
is used will depend on the way the buffer is implemented. In very general terms, the size of a buffer
should always be some multiple of the granularity.

The method is not used in this class

PT_RESET Reset
VOID pt_reset(VOID)
A deferred method for resetting the instance back to its initialised state.

The method is not used in this class.
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PT_APPEND Append a record

VOID pt_append(RC_VAXVAR *pdescr)
A deferred method for adding phrases to the buffer

The method should handle a single parameter. This is a pointer to a data structure@fiyRear
containing the address of the phrase to be added to the buffer and the total length of this phrase (a
PT_PHRASHJata structure).

The way this parameter is used will depend on the way the buffer is implemented.
The method is used in this class by ghadd_phrase method.

PT_PUT_LINTAB Store line-length table

VOID pt_put_lintab(UBYTE *plinetable)
A deferred method for inserting the line-table into the buffer.
The method should handle a single parameter which is a pointer to the line-table itself.

ThepTROOTMEthods assume that the line-table is always located bétfieningof the buffer and regards
it as being phrase zero; in other words, the address of the line-table can be found by sendimgra
message with an argument of zero.

The method is used by thewrap method.

PT_PBUF Get address of phrase

PT_PHRASE *pt_pbuf(UINT recnum)
A deferred method for obtaining the address of a phrase in the buffer.

The method should handle a single parameter. This is the index of the phrase; in other words, it is the
relative position of the phrase within the buffer. A value of one refers to the first phrase while a value of
two refers to the second phrase and so on. Note, however, that a value of zero refers to the line-table.

The method is used by the following methqdSirap , pt_display_line , pt_set_fonts
pt_mod_by_num , pt_mod_by_attrib , pt_find andpt_inquire

PTFLAT

PTROOT PTFLAT
nphrases buffer
nchars bufsize
nlines granularity
wwidth nextoff
Imargin

ascent

pt_add_phrase destroy
pt_wrap pt_init
pt_display_line pt_reset
pt_set_fonts pt_append
pt_mod_by_num pt_put_lintab
pt_mod_by_attrib pt_pbuf
pt_find

pt_inquire

pinit—

ptreset—

pappend—

pputtfintab——

ppbuf—
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PTFLAT is a subclass @fTRoOT It implements the buffer as a single memory cell. Phrases are simply
appended to the end of the cell as they are received. The line-table is inserted at the beginning of the cell.

If the cell proves too small to contain extra phrases, it is simply re-allocated. Extra property is provided by
this subclass to control access to this cell and is detailed in the property section below.

All methods deferred byTrooTare supplied here.

Class def inition

ThepTFLAT class subclassesrooTtand is defined in the sub-category filelytext.cl(with generated
header filegpolytext.g.

CLASS ptflat ptroot
{
REPLACE destroy
REPLACE pt_init
REPLACE pt_reset

REPLACE pt_append for "internal” use - by ptroot only
REPLACE pt_put_lintab for "internal" use - by ptroot only
REPLACE pt_pbuf for "internal" use - by ptroot only
PROPERTY

{
UBYTE *buffer;

UWORD bufsize;
UWORD granularity;
UWORD nextoff;
}

}

Property

ptflat.buffer The address of the allocated cell containing the buffer.

ptflat.bufsize The size, in bytes, of the allocated cell containing the buffer.

ptflat.granularity The granularity of the buffer in bytes.
The cell in which the buffer resides is always allocated in exact multiples of
the granularity. If necessary, the size of the buffahigysrounded up to
the next multiple of the granularity.

ptflat.nextoff The offset, from the beginning of the cell, to the next available position

within the buffer.

PTFLAT methods

DESTROY Destroy the instance

VOID destroy(VOID)
Destroy this instance efrFLAT.

The method frees the allocated cell which contains the buffer and then supensestscamessage.

PT_INIT Initialise
INT pt_init(UINT granularity)
Initialise this instance GfTFLAT.

The method takes a single paramejefiularity  specifies the granularity of the buffer. The buffer is
contained within a cell which is always allocated in multiples of this value.

The method takes the value of this parameter and sets it into the ppapesidnularity
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A minimum buffer is constructed by allocating a cell of gizet.granularity ; its address is set into
the propertytflat.buffer and its current size set into the propetiyt.bufsize . The buffer will be
expanded (i.e. re-allocated), as necessary by ptfreAT methods.

In this subclass, the first byte of the buffer is used to contain the number of bytes allocated to the
line-table; the line-table itself, will alwaysllow this single byte and wipprecedethe sequence of
phrases. As part of the initialisation process, the first byte is set to zero, indicating that there is no
line-table. The propertyfliat.nextoff , containing the offset of the next free byte in the buffer, is
initialised to one.

p_leave is called if there is insufficient memory to allocate the minimal buffer, otherwise the method
returns zero.

N.B. the propertytroot.nlines will always contain theurrentnumber of lines into which the text is
wrapped and will, therefore, give toarrentnumber of entries used in the line-table. This will not
necessarily be the same as the value in the first byte of the buffer.

In general, the value @froot.nlines will alwaysbe less than or equal to the value in the first byte of
the buffer.

PT_RESET Reset

VOID pt_reset(VOID)
Reset the instance back to its initialised state.

The method effectively resets a numbegtebt properties, re-allocates the buffer to its minimal size
and initialises it in the same way as described ipthet  method. In effect, the method "empties” the
PTFLAT object of all text and deletes any existing line-table.

The properties which are reset to zero pi¥€ot.nphrases  , ptroot.nchars  , ptroot.nlines and
ptroot.wwidth

PT_APPEND Append a phrase

VOID pt_append(RC_VAXVAR *pdescr)
Append a phrase to the buffer.

The method takes a single paramatesscr points to a data structure of type_vaxvarThe members
of this structurelen andbuf , contain the length of the phrase and a pointer to the phrase content (a
PT_PHRASH]ata structure) respectively. TRe_vaxvarstructure can be found in the OLUBxvARclass
definition.

The phrase data is appended to the end of the buffer. If necessary, the buffer is re-allocated to
accommodate the new data and gffigt.nextoff property is updated to point to the next free byte.

PT_PUT _LINTAB Store line-length table
VOID pt_put_lintab(UBYTE *plinetable)

Store the line-table in the buffer.

The method takes a single paramaigtétable  contains the address of the line-table to be stored.

The method inserts the line-table into the buffer so that it starts at the second byte; any existing line-table
will be overwritten. If ecessary, the buffer is re-allocated and any existing phrases moved to make room
for the new table. If the space reserved for the line-table is increased, the first byte in the buffer will be
updated to reflect the new size.
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PT_PBUF Get address of phrase

PT_PHRASE *pt_pbuf(UINT recnum)
Fetch the address of the specified phrase within the buffer.

The method takes a single parametesium contains the index of the phrase whose address is required.
In other words, it is the relative position within the buffer of the required phrase.

If recnum is zero, the address of the line-table is returned; otherwise, the method returns the address of the
required phrase. fecnum value of one causes the address of the first phrase to be returned, a value of two
causes the address of the second phrase to be returned, and so on.

Note, this method doewmt check that the value efcnum lies within sensible limits. If the value is greater
than the number of phrases currently held in the buffer, an invalid address will be returned with
unpredictable consequences.

PTSEG

PTROOT PTSEG

nphrases phrases
nchars
nlines

wwidth
Imargin
ascent

pt_add_phrase pt_init
pt_wrap pt_reset
pt_display_line pt_append
pt_set_fonts pt_put_lintab
pt_mod_by_num pt_pbuf
pt_mod_by_attrib
pt_find

pt_inquire

PTSEGIS a subclass ¢fTroOT It implements the buffer as an indexed array of variable length records,
where each record is stored in its own heap cell. This is achieved by using an instance of the OLIB class
VAXVAR Where each entry in the array contains data relatingitmée phrase.

The use of aaxvarobject allows efficient random access to phrases and is suitable for a "medium"
number of phrases or for a large number of phrases where the maximum number is known.

The first entry (i.e. entry number 0) in thexvararray is always reserved for the line-table, while
subsequent entries are used for the phrases themselves.

All methods deferred byTrooTare supplied here.
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Class def inition

ThepTtsecclass subclassesrootand is defined in the sub-category fil@ytext.cl(with generated
header filegpolytext.g.

CLASS ptseg ptroot
{
REPLACE pt_init
REPLACE pt_reset

REPLACE pt_append for "internal" use - by ptroot only
REPLACE pt_put_lintab for "internal" use - by ptroot only
REPLACE pt_pbuf for "internal" use - by ptroot only
PROPERTY 1

{
PR_VAXVAR *phrases;

}
}

Property

ptseg.phrases The handle of an instance ofaxvarclass. The array is used to store
phrase data. The first entry in the array is always reserved for the line-table.

PTSEG methods

PT_INIT Initialise
INT pt_init(UINT granularity)
Initialise this instance afTSEG

The method takes a single paramejefiularity ~ specifies the granularity of thenxxvarobject which
implements the buffer.

The method creates an instanceofvarand sets the handle into the propetéyg.phrases . The
vAXvARbuffer object is initialised (with a granularity as specified in the parameter) by sending it a
VA_INIT message.

A vA_APPENDMessage is then sent to thexvarbuffer object to add a minimum sized entry (a single zero
filled byte) to the array; this will be tHist entry in the array and is reserved for the line-table.

The method always returns zero.

PT RESET Reset
VOID pt_reset(VOID)
Reset the instance back to its initialised state.

The method effectively resets a numbegtebt properties and sends/a_rReSETmessage to theaxvar
buffer object to deletell entries from the array.

A vA_APPENDMessage is then sent to add a minimum sized entry (a single zero filled byte) to the array;
this will be thefirst entry in the array and is reserved for the line-table.

In effect, the method "empties" thesecobject of all text and deletes any existing line-table.

The properties which are reset to zero pi¥€ot.nphrases  , ptroot.nchars  , ptroot.nlines and
ptroot.wwidth
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PT_APPEND Append a phrase
VOID pt_append(RC_VAXVAR *pdescr)
Append a phrase to the buffer.

The method takes a single paramatesscr points to a data structure of type_vaxvarThe members
of this structurelen andbuf , contain the length of the phrase and a pointer to the phrase content (a
PT_PHRASH]ata structure) respectively. TRe_vaxvarstructure can be found in the OLUBxvARclass
definition.

The method simply sendsva_arPENDMessage to thenxvarbuffer object, passingfescr as a
parameter, to add a new entry containing the phrase data.

PT_PUT _LINTAB Store line-length table
VOID pt_put_lintab(UBYTE *plinetable)

Store the line-table in the buffer.

The method takes a single paramaigtétable  contains the address of the line-table to be stored.

The line-table is always inserted as the first entry invthe/ararray which will have been reserved at
initialisation time (by thet_init  method).

The method builds Rc_vaxvarecord descriptor; thesf member is set to point to the line-table while
thelen member is set to the length of the line-table (the valpgodfnlines ).

The first entry in the array is replaced by the new line-table by sendingrarLacBmessage to the
vAxvARbuffer object, specifying record number zero and passing it the address of the record descriptor.

PT_PBUF Get address of phrase

PT_PHRASE *pt_pbuf(UINT recno)
Fetch the address of the specified phrase within the buffer.

The method takes a single parametesio contains the index of the phrase whose address is required. In
other words, it is the relative position within the buffer of the required phrase.

The method sends\va_pBUFmessage to theaxvarbuffer object, specifying the record numbeio ; if

recno IS zero, the address of the line-table is returned - otherwise, the method returns the address of the
required phrase. fecno value of one causes the address of the first phrase to be returned, a value of two
causes the address of the second phrase to be returned, and so on.

Note, this method will panic if the valueetno is greater than the number of phrases currently held in
the buffer
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