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CHAPTER 1: INTRODUCTION

This chapter introduces the Common Code package, and shows how the Common Code
routines relate to GRiD's user interface and application programs. The Common
Code comprises a number of subroutine packages, and this chapter explains
their relation to one another. ‘

THE COMMON CODE: A COMMON USER INTERFACE

GRiD applications have been designed for similarity in appearance and
operation. This resulted from a conscious decision by GRiD to produce
spftware that is easy to use and to learn teo use. When applications have
similar or identical commands, the user has to learn the commands only once -——
from then on, all new learning is based upon what the user is already familiar
with.

This approach is the basis of the GRiD user interface. The consistent
interface is the common feature that makes a data base as easy to use as a
tent editor.

With this design in mind, it was logical for GRiD to put these common features
into a single software package —— the Common Code. The Common Code provides
the data structures and procedures for maintaining a consistent user interface
among a variety of applications. It provides the mechanisms to implement the
"ring" around the applications.

Figure 1-1 shows the major packages of the Common Code. The character string

package and window graphics pachkage form the basis upon which all else is
defined.

Introduction 1-1



NOTE: The window graphics. package was originally part of the Common Code
but is now part of the GRiD Operating System (GRiD-0S). Fefer to the
GRiD-0S Reference manual for a description of window graphic routines.

Fields, tables, and menus/forms provide sophisticated mechanisms for

displaying and formatting text on the screen. The features of each package
are discussed below.
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Figure 1-1. Major Packages of the Common Code

STRING MANIPULATION

The string package consists of routines for processing text characters. The
routines offer greater flexibility than many comparable string packages.

It features:
o Strings up to 65535 characters long

o A full range of string functions and numerical conversions

o Literal strings

o Dynamic allocation/deallocation of strings to save memory space

1-2 Common Code Reference



MENUS AND FORMS

With these routines, you can send and receive data from the user by means of
menus and forme. The user can type input or choose a predefined item from a

list without unnecessary typing.

The user can confirm only one item on a menu. With a form, the user can set
several items at once, either by choosing a setting or typing a new one.

fSave this tile {
Exrchange for another +ile
Inzlude a File

Write Lo a ¥File

fippend a File

Eraze 3 file

Show characterizstics of a file

Sample Select iten and confirm

Sample Menu
Editable numeric field 153 i
Choice anly Fisld First choice
Editable-choice field A choice
Editable real numbar ¥fisld 5. 5986958
Tupetfacs System-uide
Printer EpzonFiind
FPlotter HF

Sample: Fill in form and condirm’

Sample Form

The menu and form package has these features:

o Movement and editing within the menu or form is controlled completely
by the Common Code

o Scrolling is enabled automatically for large menus and forms

o Menus and forms are allocated dynamically

FIELD FORMATTING

The field package lets vou format text characters within a rectangular box
(called a field) and display it on the screen. Each rectangular field can be
formatted and displayed separately from any others.

Specifically, it includes routines to
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Display a blinking, triangular text cursor

Facilitate cursor movement

Aliow text entry and incertion

Simplify erasure of characters, words, or lines with
Qutline and highlight individual fields

Left—align, right-align, or center text within a field
Format multiple lines in a field, with word-wapping
Specify individual fields as user-editable or display-only

fllocate fields dynamically

TABULAR FORMATTING

The table routines let you group several fields into a table and manipulate
them together. With these routines, numerical and character data are
formatted so that users can examine and edit them easily.

The table code has these features:

o

All field formatting functions are available for every data cell in
the table

A text cursor and cell outline can be moved from cell to cell to show
the field being edited

Text and cells can be duplicated, erased, moved, and inserted with
built-in functions

The user can select portions of the table as operands for commands
Selections are highlighted automatically
futomatic scrolling is available

Tables are allocated dynamically

HIERARCHY OF THE COMMON CODE

The Common Code packages are designed to build upon one another. Figure 1-2
shows the hierarchy of these packages.
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Menus - Forms

Meszages Promphs

Tables

Fields

..............................................

C R i D-0S 3

Figure 1-2. Hierarchy of the Common Code

Each outer level depends upon the data structures and procedures of an inner
level. They have been left separate so that you can program at the level of
detail and sophistication reguired by each application. The Common Code can
do as little as displaying a single bit on the screen, or as much as
managing, displaying, and updating several data structures in real time. When
reading thiz manual, keep this structure in mind. The =eqguence in which the
routines are presented in the following chapters do not, however, strictly
follow thie hierarchical approach. Instead, we present the basic structures
and routines that vou need to implement commands, messages, prompts, menus,
and forms. This lets you begin using the most widely used capabilities
provided by Common Code without becoming totally familiar with some of the
underlying structures. We discuss fields and tables last because, although
they profide the underlying structure for menus and forms, you usually need
not use them directly unless you are working on a cell-based application such
as a spreadsheet.
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CHAPTER Z: THE USER INTERFALE

This chapter describes the major features of the user interface for GRiD
software products. It provides the necessary background for using the Common
Code to construct user interfaces that are compatible with GRID software
products. The terminology introduced in this chapter i= used throughout the
manual.

Many of the capabilities provided by the Common Code can be utilized without
understanding some of the underlying or auxiliary capabilities. For example,
you can easily implement menus and forms just like those used in GRID
applications without delving into the complexities of cells and fields. For
this reason, the chapters in this book present a few basic routines, such as
string handling routines, that are needed to use menus and forms, but save
explanations of cells and fields until the later chapters. This approach
should let you begin using some of the powerful features of the Common Code
immediately. When yvou feel comfortable with these capabilities, such as
messages, commands, menus, and forms, you can begin exploring the more complex
functionz and proceduwes provided by the Common Code.

THE OPERATING ENVIRONMENT

The Common Code is designed to operate specifically with the GRiD Dperatlng
Syetem (GRiD-0%5), a multiprocessing system.

o It is designed to be reentrant so that several concwrent processes
can use it at once.

o Different processes are assigned different areas, or windows, on the
screen to operate. Each window represents a separate process. The
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Common Code controls the display within each window. Hence, all data
and graphics are displayed relative to a window, and never defined
upon the absoclute size of the screen.

c All data structures are allocated and deallocated dynamically to save
memory space for other applications to run. This is the rationale
behind the extensive use of pointers in the field, table, and
menu/form packages.

CODE COMMANDS

The user causes the computer toc perform an action by pressing a CODE key
command, such as CODE-D for Duplicate.

The CODE key is a modifier key, like CTRL or SHIFT. The CODE command
characters are not displayed on the screen; they are carried out directly.
GRiD chose the CODE key for commands so that CTRL and SHIFT would be left free
for commands to existing terminal emulators and timesharing systems.

Figure 2-1 shows the syntax of a typical command.

Moue to| JPress CODE
cell “+

Henu appears:
Howe to item

CODE-RETURMN tooceerreen b-

h 4

Form appears:
M Fill in Forn

Select tent
or cells Hy

Figure 2-1. Syntax of a Typical Command

The user moves the cursor and outline to the text or cell to be acted on by
the command. After pressing the CODE key command, the user faces one of these
options, depending on the command:

o To move to an item on a menu.
o To fill in a form.
o To select additional text or cells by pressing arrow keys.

These three options are described later. The user then presses CODE-RETURN to
confirm the menu item, form, or selection. If the command requires additional
parameters, it will display additional menus, forms, or messages requesting a

gelection.
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MESSAGES

Messages and prompts to the uszer are displayed in lines at the bottom of the
screen. The messages or prompts are highlighted within a dieplay-only field
that the user cannot move to. They are centered within the field.

Messages should be programmed to dicsappear upon the next keystroke. Command
prompte should remain displaved until the user confirms or cancels the
command. Messages and prompts have this appearance:

<Command namer: <Fromptk
Puplicate: Make a selection and confirm
Froperties: Fill in form and confirm

Transfer: Select item and contirm

THE FLOW OF CONTROL

GRiD applications are designed to be "modeless". That is, the user does not
have to press special keys to enter Edit Mode, Command Mode, Retrieve Mode,
etc. In any GRiD application, the user simply types text (without having to
enter an Edit Mode) or presses a command key.

The user can always terminate a command at any point. At each step in a
command, whether confirming a menu item, filling in a form, or making a
selection, the user can press ESC and the command is aborted. The user can
then type text or issue any command.

Fressing a command key during another command preempts the pending command and
starts a new one. By pressing one command key, the user can stop any command
and begin any other one.

COMMON COMMANDS

The real advantage of the leveraged learning interface is that the commands in
different applications have similar names and syntax. Table 2-1 below shows
these similar commands. Many of these are available as functions in the
Common Code.
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KEY COMMAND

CODE-A ACCESS X X X
CODE-R BEGIN X X X
COpe-C COLUMN X X

CODE-D DUFLICATE X X X
CODE-E ERASE X X X
CODE-F FIND X X
CODE-H HEADINGS X

CODE-I INSERT X X

CODE-J JUMP X
CODE-M MOVE X X X
CODE-0 OPTIONS X X X
CODE-P FPROPERTIES X X

CoDE-@ QuIT X X X
CODE-R ROW X X

CODE-S SUBRSTITUTE X X
CODE-T TRANSFER X X X
CODE-U USAGE X X X
CODE-W WILDCARD X

CODE-ESC CANCEL X X X
CODE-RETURM CONFIRM X X X
CODE-? HELF X X X

GRiDPlot GRiDFile GRiDWrite GRiDPlan GRiDManager

P st e ]

>< 2 > < 2 D B 2 <
><

>=

===

The arrow keys are standard across applications too.

Table 2-1.

Common Commands

See Appendix D for a

discussion of the keys and the Common Code procedures to control them.
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MENUS AND FORMS

Commands can reguest data from the user by presenting a menu or a form. With
a menu, the user selects a single value as input to the Compass. Forms allow
the user to give the computer several values at once.

Menus

See Figure 2-2 for a sample GRiID menu. All BRiD menus resemb:xle this one.

roofoate tnis File Voo ___
I Euchange For snother File d M
F Include & File ‘
[ Write to a File

H fppend to 3 File

b Eraze 3 File

P+ Show characterizstics of & File
3—{=~ Forpat

b

= Print

Hernu Ilens Hozsage Line © Gutline

Figure 2-2. A Sample GRiD Menu

& menu consists of:

Menu items A vertical list of objects or operations, such as commands, file
titles, or storage media. By confirming an item, the user
tells the Compass to operate with that item instead of the
others. The items are display-only fields that the user cannot
modify.

Outline A moving indicator that rests upon the cwrent item. A
triangular cursor never appears within this outline, because
text can never be typed into a menu.

Message Line An informational message instructing the user as to what action
to take with the menu.

The User Interface
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'Example

Within a word processing program, the user presses CODE-T to transfer a file
to a storage medium. The menu shown below appears:

jhave this File i
Exchange For ancther File
Include a File

Hrite to a File

fprend to a File

Erase a File

Show characteristics of & File
Format

Print

The user presses RETURN three times to move the outline to the item titled
Write to a file. Users can move the outline as much as they like before

confirming an item.

Sawe this File

Exchange For another File
Include a File
frite to a b)

e
Hppend €3 2 File
Eraze a File
Shod characteristics of 3 File
Format,
Print

The user presses CODE-RETURN. The word processing program finds out which
item was confirmed and performs the operation. Only one item can be confirmed

at a time.

If the user presses ESC or another command key, the menu disappears and no
pperation is performed.

Forms

See Figure 2-3 for a representative GRiD form. Most GRID forms resemble this
one. Forms are different from menus, for these reasons:

o Most forms let users change the settings of several items. Menus let them

confirm only one item.
o Users can type their own settings. Many forms do not limit them to

predefined choices .
o When users press CODE-RETURN, they confirm the settings of all the form

items, not just the outlined setting.
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""""""" nghll'_'-ih*lid B Choice Band

i Choices i

+ % -
* P
l— Certer Riaht *

Standard column width &

Standard alisnment  [Left |
Standard Format nteger e
Current TypeFace Susten-wide i

-f- e e e e S |
: 1 forn and confirn H

Fora ITtens Seltings dutline

Figure 2-3. A Sample GRiD Form

A form consists of:

Form items Labels which identify the data to be modified. Each item
has a setting associated with it. These are display-only
fields that the user cannot move into.

Settings The actual values that the user types or chooses from the
choice band. Application programs read these values and
operate on them. These are editable, choice, or
editable-choice fields, depending on the application.

Qutline A moving indicator that surrounds the setting currently
being modified. RETURN moves it down and SHIFT-UpArrow
moves it up.

If the outlined setting contains a blinking cursor, users
can type their own value for that setting.

Choice band Located at the top of the form, it contains the choices
associated with an item. A= the user moves from item to
item, the choices in the choice band change. The choices
appear either horizontally or vertically. (Forme without
choices do not have a cheoice band.)

Choices Predefined values for a setting, which appear in the
choice band. The highlighted choice appears within the
outline avtomatically. It is the value for the outlined
setting. The choices are display-only fields.

Highlighted box Indicates the choice that appears in the outlined setting
Pressing the arrow keys moves it among choices.
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Example

In & tabular worksheet program,
This form appears, with these initial values:

worksheet®s options.

a user presses CODE-O0 to adjust the

LeFt Center §

Standard alianment  fRight ]
Standard Format Irnitager

Standard colupn width &

Show grid? Yes

Ewzluation order By rows

Frecizion 18-digit Eezal

Current tupeface Syzten-uide

The putline swrounds the setting associated with the Standard Alignment item.

Thisg setting is a

upon Right.

The user presses Leftfrrow once,
now containe Center as well; the Common Code does this

outlined setting
automatically.

choice field.
Right also appears within the outline.

In the choice band, the highlighted box rests

and the highlighted box moves to Center. The

alignpent
Format
column widih

Standard
Standard
Shandard

Show arid?
Evaluation order
Fracizion

Current tupef

aee
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The user presses RETURN to move the outline to another setting. New cholces
appear in the choice band. The user presses LeftArrow, and the highlighted
box moves to Decimal Places. The setting is an editable-choice field, so a
blinking cursor appears in the outline. The user types a number.

Integer # Scientif

Standard alignment Cepher

Standard Format i 1
Standard coluAn widbh o

Shioes ar 1d? Yes

Evaluation order By rouws

Pracizion 18-digit Beal
Lurrent. tupeFace Susted-uide

e}

The user presses RETURM again. The choice band is now empty, but the blinking
cursor appears within the outline. The setting is an editable field. The
user presses BACKSPACE to erase the initial value, and types another value.

NOTE: Wherever the blinking cursor appears, the Common Code lets the user
modify text using arrow keys, character insertion, BACKSPACE, and
CODE-BACKSPACE {(erase previous word).

Standard alianment Canter

Standard Forpat 7

Standaird column widbh fle k|
Show grid? &c

Eualuztion arder By rons

Pracizion

iE“digit_Heal

Current tupeface

Pressing CODE-RETURN now returns the cuwrsor and outlipe to their previous
context., the worksheet program. The worksheet program could then retrieve the
new settings of the form and operate upon them. The form disappears.

If the form had appeared in the course of a command, the command would
continue.

FPressing ESC or another CODE command would return the outline to the worksheet
program (canceling any pending command), but the form would retain all its old
settings.

FORMATTING INFORMATION

An essential function of the Common Code is te format information for display
on the screen within an application window. It provides a =ophisticated
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mechanism for putting raw text and data into formatted fields.

Fields

To the user, a field is a rectangular area on the screen that contains text or
numeric values. It can be filled in by the user or the system.

To the programmer, a field is a data structure that contains a text string and
formatting information for that text. The Common Code provides procedures for
formatting the text and displaying the text on the screen.

The contents of a field can be ieFt—aligned, right-aligned, or centered.
Fields can contain more than one line of text. There are fow types of
tields, designed to protect data or enable the user to interact with it.

Editable In editable fields the user can move the cursor within the
field, and insert or erase text wherever the cursor is.

Digplay-Only The user cannot alter the values of these fields.

Choice Choice fields can contain only settings from a predefined
list., They are used only within forms, as described later.

Editable-Choice Editable-choice fields can contain settings chosen from a
predefined list, or may edited by inserting or erasing text.
They occur only in forms, as described later.

Tables

Tables are collections of fields gathered together as a matriw. They are
convenient for displaving large amounts of numerical data or for putting text
into a tabular format.

Tables consist of editable fields, though the fields could be modified to
become displav-only in order to protect the field contents. Each field in a
table is called a cell.

Tables are easier to use than individual fields. The Common Code has defined
procedures for moving from cell to cell, and for controlling the cell that is

to be edited. Automatic scrolling has been developed for tables, and several

cell functions have been defined to operate upon selections of cells.

EDITING INFORMATION
The Common Code provides several mechanisms for editing information within a

field: cursor contrel. code commands, menus and forms, text and cell
selections, and screen messages.
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Cursor Control

For editing within fields, the Common Code provides routines to generate a
blinking triangular cursor, which is placed between character positions in a
field.

For applications with more than one field on the display, the Common Code has
routines to outline the field currently being edited. The table package has
routines for moving both the cursor and the cell outline, and for keeping
track of the "current cell”.

The user moves the cursor and cell outline by pressing arrow keys. Appendix B
liets these arrow keys along with the Common Code routines that control their
operation.

The table package alsc has built-in functions for scrolling. If & user tries
to move the cursor and cell outline outside of a scrolling boundary, the
contents of the display will scroll. Tables can be constructed to display and
scroll over large databases.

Selection of Text or Cells

Many commands require the user to select text or cells as operands. For
example, the uvser selects some text within a cell to be erased, or a range of
cells to be duplicated.

fi= the user precsses arrow keys, CODE-R, CODE-C, or CODE-R, the selection is
highlighted by the Common Code. The user can change the selection as much as
desired before pressing CODE-RETURM to confirm the selected text or cells.

The selection area is always a rectangle no matter how the user moves the
putline or cursor. The first selected cell and the current cell {i.e., with
the outline) form two corners of thie rectangle. The first selected cell is
known as the "anchor," because the selection appears to be anchored to it.

CODE-E allow=s the user to restart the selection. When the selection is

restarted, the original anchor is discarded and the outlined cell becomes the
new anchor.
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CHAPTER 3: DATA TYPES

This chapter defines the basic data types used in this manual. Every package,
such as the table routines, has other data types that are defined specifically
for it. The unigue data types are defined in the same chapter where their
corresponding routines are described.

STANDARD DATA TYPES

Table 3-1 lists the basic data tvypes found in the Common Code.
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Type

Boolean

Integer

LongInt

Word

Byte

Char

Real

LongReal

Description

An ordinal type with two values,
False (0) and True (1).

A simple ordinal type of two bytes
in the range -32768 to 32767.

A simple ordinal type of four bytes
in the range of -2,147,483,5647 to
2,147,483, 646.

A simple ordinal type of two bytes
in the range of O to 63535.

An enumerated ordinal of the range
0,.253. Not to be confused with the
Bytes type, described below.

A simple ordinal defined on the ASCII
character set.

A simple type defining single-precicion
floating point numbers with 24 bits of
precision.

A simple type defining floating-point
numbers with 53 bits of precision.

Table 3-1. Standard Data Types
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THE BYTES TYPE
A special data type has been defined to override PASCAL®s rigorous
type-checking. It is the Bytes type. Note that it is NOT the Byte (singular)

type, which is defined to be 0..255. The Bytes type is not a part of standard
PASCAL. The PASCAL-86 User's Guide describes it in more detail.

The Bytes type allows you to pass any type of data to a function or procedure.
The passed data must match what the procedure expects to receive, of course.

The Bytes type i= used to implement literals, such as literal character
strings. For example,

MewStringlit{VAR lit: Bytes): StringPtr;
accepts these literal inputs:

VAR stringfArray: ARRAY [1..801 OF Charg
aString: StringPtr: (see Chapter 4)

» 2= NewStringbit ("abcdef™);
:= NewStringlLit{stringhrray): ;
:= NewStringlLit(aString™.chars{11);

When passing a parameter of type Bytes, the procedure actually paszes a
pointer to the data itself. Hence, all Bytes parameters must be passed by
reference rather than by name. The Bytes identifier can appear only in an
external module’ s PUBLIC section: see the PASCAL manual for more details.

The following sample code illustrates the right f{and wrong) way to pass a
pointer to a VAR BYTES parameter.

HODULE EyéesExaapleg

{ Ehen passing 2 pointer to a2 °"VAR BYTES" paraseter }
{ such as “VAR ch: BYTES® below, resesber to dereferemce }
{ the pointer, or the wrong code will be generated }

{ Froa HindowProcs. Inc }

PUBLIC Coamon;
PROCEDURE WinDrauChars (VAR ch: BYTES; count,x,y: Integer);

PROGRAN BytesEramples
[OHST spmeletters = 'abcedfghi’;

TYPE SoseTextType = PACKED ARRAY [1..101 OF CHAR;
SoseTextTypePir = “SoselextType;
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VAR sosefest : SomelextTvpe;
soaeextPtr @ SoseTextTypePlir;

N

BesIM
soaefext := spseletters;
HER(someTextPtr);
sopefextPtr® := someletters;

{ correct }

HinbrauChars(soseText, 10, 100, 100);
BinDrawChars{soseTextPtr®, 10, 100, 150);

{ incorrect ¥
{  BinDraulhars(soseTextPtr, 10, 100, 100}3}

EHD.

COMMON CODE DATA TYPE SUMMARY

This is a summary of the data types in the Common Code. The data tvpes for
gach package are defined at the beginning of the appropriate chapter.

Common Properties

Author Type
HeadingType
FormFeedType

- ColumnType
TypeSize
PrintOptionsRecord
CommonPropertiesRecord
GeneralRecord
GeneralRecordFointer

Data Driven Foress

Somefrray0fBytes
Pointer ToSomeBytes
DatakindType
DataFormModeType
DatakindAliasType
DataRowType
DataFormType
DataMenuType
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Fields

Alignment
FieldkKind
FieldDescriptor
FieldPtr
FieldEditResult
SetType
CursorDescriptor

File Form

FFModeType
FFExchangeMode
FFExchangeResult
FFSaveResult
DefaultType

Menus and Forms (Not Data Driven)

MenuFormDescriptor
MenuFormPtr
ChoiceReguest
Updatekind

Messages and Prompts

MessageStatus
MessagePtr

Strings

Literal
StringDescriptor
StringPtr

Tables

ColArray

ColPtr

Screenfrray
ScreenfFtr

Cellld
SelectionRangekind
TableSelection
CellTable
TextCursor
CellTablePtr
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CHAPTER 4: COMMON PROPERTIES AND OPTIONMS

Much of the power of the GRiD Management Tools application programs derives
from the ability of all the applications to operate on the same set of data
files. Thus, a database file created in GRiDFile can be taken into the
GRiDWrite application for use in a text file or taken into GRiDPlot to obtain
a graphic display of data. The files can be freely exchanged between
applications without reformatting the data.

This flexibility and power are achieved by ensuring that the data in all files
is in a well-defined format regardless of which application created or most
recently changed the file. The scheme used also allows applications to
include additional (non-—data) information in files to describe special
attributes, or properties, of the file.

INTERCHANGE FILES

Files that conform to the format used by GRiD application programs are called
"interchange files”. These files can contain three different kinds of
records: data records, common properties records, and application properties
records. Data records contain the actual text and numerical values
comprising the "meat" of the file. Common properties records describe such
things as how data in the file is to be displayed or printed by all
applications programs. Application properties records have special meaning
only within a particular application. There are three rules that must be
obeerved with records in interchange files:

1. Data records can contain only printable characters, carriage return

characters, line feed characters, and tab characters.
2. Properties records (both common and application) must begin with a
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non-printable character (FF, FE, and FD hexadecimal are currently
assigned special significance).

3. Common properties records (if any) must be the first records in an
interchange file. f(Application properties and data records can occur
in any order after the common properties records.)

DATA RECORDS

Interchange file data records are stored in a tabular format:

each record consists of a line of printable charactere (text or numbers)
terminated by a carriage-retuwrn line-feed pair and corresponds to one row of
data in a table. Tab characters can also be intermixed with the printable
characters in a record. In cell-based data files, such as worksheets,
databaze, and graph files, a Tab character is used szeparate adjacent cells
within a row.

Thus, the data records in a file consist only of printable characters,
carriage return characters (0D hex), line feed characters (0A hex), and tab

characters (09 hex). The following illustration shows the organization of =
data record: -

line Fead
Carriage return —3 Jv
4 0 41 j B[4 (20 B2 4R 421049

pon 1 o8 tr e ¢ T

SPAace tab

iald

3300 of

a

a3
ui

Figure 4-1. Interchange File Data Record Format

This illustration shows the contents of the record in hexadecimal
representation, with the ASCII equivalent of the record’s contents underneath.
Each byte in the record contains a printable ASCII character or the tab
character, and the cerriage-return line-feed pair mark the end of the data
record.

PROPERTIES AND OPTIONS

In order to tightly integrate GRiD applications, some attributes which define
the display and printing of data files are stored within the files. These
attributes ensure that a visual appearance of a tile when it is displaved or
printed will be the =zame regardless of which application is currently
operating on the file.

These attributes can be set in various ways within an application. The
Options (CODE-D) command is used to set display attributes that apply
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throughout an entire file, and the Properties (CODE-P) command is used to set
attributes that apply only to a column, row, or range of cells. Attributes
that apply when a file is being printed are set via an item ("Set Print
Optionz") selected from the Print menu of the Transter command.

COMMON PROPERTIES RECORDS

When an application reads in a data file, it can examine the first byte of the
file to determine whether the file contains any common properties records.

(If there are any common properties records, they must be the first records in
the file, preceding any data records and application properties records.) If
the first record is a common properties record, the first byte read will
contain the "common properties flag” byte of FE (hexadecimal).

The format of common properties records can be illustrated as follows:

N

Commoen Properties r—-— Tupe of property
Flag Bute being defFined in record
E

T ] T """" T

FE | length |opriD]  properties
s, i e e e e - RSN WS——
1l

# word indicating numsber of butes
vFallowing "lenath"? in the record.

Figure 4-2. Common Properties Record Format

The two bytes (word) following the common properties flag byte (FE hex) define
the number of bytes in the record {(excluding the flag byte and the 2-byte
lenagth indicator). The common properties record identifier {cpriD) byte
{after the length word) defines which of the common properties this record

describes. The cprlD bytes currently defined are as follows:
cpriD Byte Property
Hex ASCII
&1 a Author (application) of this file
63 c Column field properties
54 d Standard field properties
b6 f Cell field properties
68 3] Text header properties
6C 1 Row height properties
&D m Print option properties
6E n Font properties
72 r Fow field properties
74 t Table size properties
77 w Column width properties
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The cpriD byte tells vou which of the common properties recognized by GRIiD
applications is described in a record. If there are anvy common properties
records in an interchange file, the first record of the file must contain the
"author of this file” record.

The properties listed above can be grouped into three cateqories:

1. The Author ID property
2. Font properties and Print Options

o Font properties

o Print options

o Text header properties
3. Field Characteristics

o Standard field properties
Column field and width properties
Fow field and height properties
Cell field properties
Table =size properties

0o ooDao

AUTHOR RECORD

This record MUST appear first in an interchange file 1f the file contains AMY
common properties records. It tells you which application first wrote this
file. The format for the Author record is as follows:

Common Froperties —— cprlD
Flaz Byle authorID = £1 hes . ASCID 3
T ¥ T flats
FE | e son | 81 ' 4 File
1 i fersion
+ T:.Product
Lenath = 4 Code

Figure 4-3. Author Record Format

As shown in this illustration, this record has fouw bytes following the length
word.,  NOTE: Words are always stored with the low-order byte first. Thus, in
the length word shown above, a length of four appears as 0400 (hex). The
first byte after the length word indicates that the record is an auvthorlD
record, the next two bytes contain a product code identifying the application
that created the data file, and the last byte is the data version f{or
compatibility level) of the data file. The product codes cwrently defined
for GRiD applications are as follows:
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fpplication Product Code
Decimal He»

GRiDFile 21101 526D
GRiDFlan 211141 S277
GRiDFlot 21121 5281
GRiDWrite 21131 5288
GRiDTerm 21141 5295
GRiD3101 21151 S29F
GRiIDVT100 21191 S2C7

The data version byte at the end of the authorlD record defines the
compatibility level of the data file. For example, database files created by
2.0 and 1.0 versions of GRiDFile would have this byte set to 01 (hex) while
files created by the 3.0 version of GRiDFile have this byte set to 02. This
indicates that database files created with older versions of GRiDFile are
incompatible with 3.0 GRiDFile.

FONT PROPERTIES AND PRINT OPTIONS RECORDS

These three records define the font tu‘use when displaying a data file., the
options to use when printing a data file, and the text header {(if any) to use
when printing. '

Font Record

GRiD application programs let the user select from a number of available fonts
tor typefaces) to obtain the screen display of data most suitable for their
needs or personal preference. (See Chapter 11 for a discussion of fonts.)

The common properties Font record defines which font is to be used when
displaving a data file. The format of the record is as follows:

Compon Properties —— cprii
Flaa Bute FontIl = 6E hew. ASCIT "M
B ————————— e e
FE lanath EE currentFontHane _J
: -
nunbsr of
butes Following
¥ lenath"

Figure 4-4. Font Record Format
The text string that is the name (title) of the cuwrrent font follows the

fontlID byte. This is just the font name, for example "System-Wide" or "GRiD
64", not the pathname of the file.
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Print Options Record

The Print Options record defines the way in which a file will be printed. The
information in this record is originally obtained from a Print Options form
which GRiD applications can display after a user has selected "Print" from the
Transfer menu. The items on the Print Options form correspond to the entries
in the Print Options record whose format is as follows:

Compan Properties
Flag Bute —— eIl
printOptionsID = 60 hex ASCII “n"

FE{ORBGOJED i lm (R T Bmn | FF{Ch | Th{Cs) Rh{Ls
% P J b . £ E% £

Length =11

Left

Fight

fop ——
Bottom

Hargins

Forn Feeds
Coluan Headinas
Tenst Headirmas

Coluan Spacing
Fow Headings
Letter Size

Figure 4-5. Print Options Record Format

The left and right margin bytes indicate the character positions where the
first and last characters on each line are to be printed. The top and bottom
margin bytes specify the first and last character lines on & page where data
iz to be printed. {(The first possible line number is 1, and the first
possible character position is 1.)

The Form Feeds byte specifies when form feeds are to be sent to the printer as
tollows:

= no form {feeds

form feeds before printing begins
form feeds after printing is finished
form feeds before and after printing

o

i

B L I e

The column headings byte and the text headings bvte specify when the column
and text headings from a data file are to be printed as follows:

1 = print no headings

2 = print headings on first page only

3 = print headings on every page except first page
4 = print headings on every page

The contents of the column headings are generated within each application as
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appropriate and would be indicated in the data file by "private", or
application—-dependent, properties records (discussed later in this chapter).
The Text Heading data is defined in the common properties record described in
the next paragraph. ’

Text Heading Record

Text headings are independent of the application and they simply consist of a
text string that can be printed (as specified by the column headings byte)
centered at the tops of pages. The format for the Text Heading properties
record is as follows:

Compon Properties —— cprif
Flag Bute testHeadinalll = 6% hew . ASCIT "R
.‘r ................................................................
FE lenath £5 boxt of the heading - - ::}
I
ruateer oF
butes Following
- U lepgth®

Figure 4-6. Text Heading Record Format

FIELD CHARACTERISTICS RECORDS

These common properties records define the alignment and format of data
dieplayed in columns, rows and cells, the width of columns, the height of
rows, and the size of a table.

A single cell can have its properties defined in one of four ways:

o By a cell field properties record {(one or more cells selected after
CODE~F)

o By a column field properties record {an entire column is selected
{CODE-C after CODE-P )

o By a row field properties record {(an entire row is selected (CODE-R
after CODE-F )

o By a standard field properties record {(the Options command —- CODE-O)

Motice that a cell does not have to have its properties explicitly defined.
Initially, a dats file has all of its field {cell) characteristics defined by
the standard field properties record; no additional field properties records
are reguired until & user sets properties in an file (using the CODE-F
command) . At that point, you must create a properties record for the fields
that were changed to be different than the standard settings. Depending on
what fields the user selected, a cell, column, or row properties record will
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be required.

The approach used in defining properties minimizes the total number of field
properties records that are required to fully describe the characteristics of
a data file and thus keeps the file as small as possible. Obviously, it would
be inefficient to define cell properties individually if all of the cells in &
row or column have the same properties. Similarly, there is no need to define
the properties of a column or row if they are they same as the standard
properties.

To determine the properties of a cell, GRiD applications first look to see if
the properties are defined in a cell field properties record. If not, then
the column, row, and standard field records {in that order) are erxamined. The
firet of these records that contain a definition for the cell in guestion is
the one that takes precedence.

Whenever a user sets properties for cells, columns, or rows, the application
may have to alter previously zet properties if they differ from the new ones.
Therefore, exicting properties records may have to be deleted or changed and
new ones created. Since the search sequence defined for determining cell
properties looks first to the cell, then the column, and thirdlv to row, an
application must examine field property records in that order to check for
possible conflicts between new properties settings and previous ones.

For example, if you are changing the properties of a row, you would follow
these steps:

1. Check for a cell preperties record for the row being defined. Since
cell properties records are defined on a per—-row basis, and since the
entive row is being defined, a cell properties record for this row can
be discarded.

2. Check for existing column properties vrecords. If one or more column
properties records conflict with the new row properties, then cell
properties records must be defined for the intersections of the row
and any contlicting columne.

3. Check existing row properties. If a field record already exists for
this row, update it accordingly. If does not exist, create a new row
tield properties record.

NOTE: A& special value of 255 decimal (FF hex) can be used in cell, column, and
row field properties records to indicate that the "default" properties should
be used. Default, in this context, means "do not use this properties byte:
instead, look to the next level of field properties records for the
properties." Thus, if you encountered the default byte (255 in a cell field
properties record, vou would then loock to the column field record for
properties.

Standard Field Record

The Standard Field properties record defines the standard settings for column
width, format {(decimal, integer, etc.), and alignment (left, center. right).

4-89 Common Code Reference



These settings are defined by the user in GRiD applications with the Options
{CODE-0) command. The format for the Standard Field properties record is as
follows:

Comnon Properties — cprifl
\Flag Bute standardFieldiD = 64 hew, ASCIT "4
I .
— " # ol f. o application
FE | lensth | &4 || ath|"7® | Field props
r -
ruégr o I 11F0rmat£alignmnt
- .
but;s Following column width
" lenath’ L number of bates

Fer property

Figure 4-7. Standard Field Record Format

The byte following the standardFieldID, indicates the number of bytes that
will be used to define each field property. Currently, most GRiD-developed
applications use only a single byte to define the field properties of format
and alignment. The bytes/property indicator, however, provides for using
multiple bytes in the future to allow larger values or define additional field
properties.

NOTE: The bytes/properties value specified here applies not just for the
standard field record, but alepo to the row field, column field, and cell
field property records which will be described later in this chapter.

The next byte defines the standard width for columns in cell-baced
applications. (GRiD-developed applications currently use a standard width of
B8 characters for columnes.)

The format/aligrnment bvite defines the standard arithmetic format {(decimal,
integer, etc.) that will be used and the standard alignment (left, centered,
right) that will be used for displaying data in cells. (GRiD-developed
applications currently use a standard format of integer and a standard
alignment of right-justified.) The 5 most-significant bits of this byte
epecify the format and the three least-significant bits specify the alignment.
The contents and interpretation of this byte can be illustrated as follows:
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Bit # 7 5 g 4 3 o i 1}

o L.

L 1 Il I I3 I

i i T i i f

atrithaet ic Format O3 - 310 alignment (0 - F
By RN s
™ e
ﬁL i i
e e e . e e e T
Decimal Forsast SpecifFied Decimal HAlignrent Specifisd
i Irteasr i Left alianed
1-1k ¥ oof decimxl places i Contar alianed
2 soiend iF i notation 2 Right aligred

Figure 4-B. Format/Alignment Byte of Field Records

Column width and format/alignment are the only standard properties currently
defined across all cell-based GRiD applications. However, each application
can append additional standard properties bytes following the format/alignment
byte. Thus, each application cam establicsh any application—specific standard
properties (Options) it might need. For example, GRiDFlan haz options defining
=such things as evaluation order {row versus column), and whether or not to
display a grid as a background for the worksheet.

Column Field Record

The Column Field properties record defines the settings for arithmetic format
{decimal, integer, etc.), and alignment {(left, center, right). This record
overrides the settings of the Standard Field properties record and would be
created as a result of the user setting column properties using the CODE-P
command. The format for the Column Field property record is as follows:

Comnon Properties —— cpril
Flag Buie colupnFieldlD = 63 hew  PSCIT "¢
e 1
+ r—-izﬁ ron-shandard oo lumn &
0 = Tt T
FE 1ength £ 3 # lone bute per colunAn
3 U R SE———
+ - i 4
nuRber of Forpat and alignment
butes Following For each coluAn Fror fzt #
" lenath' through last non-shardacd coluan

Figure 4-9. Column Field Record Format
The colFieldFropslD byte (63 hew) follows the common property flag and the

length word. The next word indicates the first column in the file that is of a
non-standard format or aligrment. (NOTE: although a 16-bit word is provided
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to define the column number, no GRiD-developed applications currently allow
more than 255 columns.) The subsequent bytes define the format and alignment
of each of the succeeding columns. You must define the column format and
alignment (even if they happen to be standard) of all columns until the last
non-standard colwm has been detined. For example, if columns 2, %, 7, and 9
(in a table that is 19 columns wide) are non-standard, the Column Field record
must define the format/alignment of columns 2 through 9. Columns 1 and 10 -
15 will assume the standard format/alignment, but you must explicitly define
the standard format/alignment for columns 3, 6, and B8 in the Column Field
record. You can specify standard format for a column in this record with a
value of 31 idecimal) and standard alignment for a column in this record with
a value of & f{(decimal). The following illustration shows the organization and
interpretation of the format/alignment bytes in the Column Field record.

Bit # 4 = 3 £ 4 3 2 1 ]
+ t t i t )
arithmetic Formpat 0 - 31 alignment <0 - &
A VRN &
et o
4' | .J:—J
———————— .__— . -, 0 TTTTTTT - .
Decinal  Formst SpeciFied Decimal Aligrnment Specified
0 Irdeqer 0 LefFt alianed
1-1t # of decimal places 1 Center alianed
30 Soient iF s notat ion 2 Right, alignad
2 lze Stardard Foraat E Standard alionment
"""'VJ L“——v—}
L |
N
—_— -

288 = Tapore this bute. Uze default
record For Format & alignment

Figure 4-10. Column Field Record Format/Alignment Byte

This is the same as was shown earlier for the Standard Field properties record
with the addition of the "Standard" and "Default" definitions. (Those
definitions obviously had no meaning with the Standard Field properties record
since that record itself defines the "standard" and it is aleo the last place
vou lock for "default" definitions.)

Row Field Record

The Fow Field properties record defines the settings for arithmetic format
{decimal, integer, etc.), and alignment {left, center, right). This record
overrides the settings of the Standard Field properties record and would be
created as a result of the user setting row properties using the CODE-P
command. The format for the Row Field property record is as follows:
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Compon Properties cprlll

Flaa Bule roufFieldil = F2 hey, #B5CII "¢
nE — 1=t non-standard row #
T = (e —r
FE lenath T # ane bute per row
L K S JRE S—
E 3 LN o e
nurber of Format and aliagnment
butes Folloding Far gach row From 1zt row #
" length” through lazt non-standard eow

Figure 4-11. FRow Field Fecord Format

fis vou can see, this record is nearly identical to the Column Field record
described earlier. The only difference iz the cpriD byte value.

Column Width Record

The standard column width for cell-based applications is specified by the
Standard Field Record {described earlier). If one or more columnes in a data
file are set {via the Properties command in an application) to be different
than the standard width, you must write a ColumnbWidth record into the data
file to define the non-standard columns. The format for the Column Width
common property record is as follows:

Connon Properties cprilt
Flaa Bgt%, coluprdidihID = 77 hew . ASCIT "w°
- r— 1=t non-standard coluan #
¥ 'N#‘ """t ="" A
FE 1enath e # | one bute per column

A L S _—

e " - +
ngmbosr of Column width <in characters:

butes Followina For each column From st #
*lenath! up to the next standard coluan

Figure 4-12. Column Width Record Format

The colWidthiD byte (77 hex) follows the familiar common property flag byte
and the length word. The next word indicates the first column in the file
that is of a non—standard width. (MOTE: although & 146-bit word is provided to
define the column number, no GRiD-developed applications currently allow more
than 235 columns.) The subseguent bytes define the width {(in characters) of
each of the =zucceeding column=. You must define the column widths (even i#
they happen to be standard width) of all columns until the last non-standard
column has been defined. For example, if columns 2, 3, 7, and 9 {in a table
that is 15 columns wide) are non-standard. the ColumnWidth record must define
the widths of columns 2 through 9. Columns 1 and 10 - 15 will assume the
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standard column width, but vou must explicity define the standard column width
for columns 3, &4, and 8 in the ColumnWidth record. You can specify standard
width for a column in this record with a byte of FF hex (235 decimal).

RowHeight Record

The standard row height for cell-based applications is one character line.
This is aleo the only value used in GRiD application programs and none of them
currently make any provision for setting a row height other than one character
line high.

However, to provide for possible futuwe enhancements, a common properties
record is defined for row height. The format for this record is as follows:

Copmon Froperties cpriiy
Flzg Bute rouHeightID = BC hey. ASCIT 17
4 Lzt non-standard cou #
¥ @. E T
FE length B # one bute per rou

. . e T I

+ h e ol

nurbetr of Fow height Cin char lines

butes Following Forr wach o From 121 row #

¥ lenath thiough last non-standand row

Figure 4-13. FRow Height Record Format

As vou can see, this record iz almost identical to the ColumnWidth record;
only the rowHeightID byte (6C hex) is different.

Cell Field Record

The Cell Field properties record defines the settings for arithmetic format
{decimal, integer, etc.), and alignment (left, center, right) within
individual cells. This record overrides the settings of the column or row
properties records and would be created as a re=sult of the user setting
properties using the CODE-FP command for a cell or range of cells. The format
for the Cell Field property record is shown in the following illustration:
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Coppon Froperties — I
Flag Bute cellFieldID = G6 hes . HSCIT VF"

4 Q;—ist non-standard coluRn #
' e " i ane bute per |
FE leﬂg;th B6 | ist .L:# %’"'!:lllf # o lunn g J
Py Pyl
b F”“b?rifF . R % Format-alianment
ghes rollouing o For each cell Fron
“ Length® beind g4 0g through last

def ined non—ztandard cell

Figure 4-14., Cell Field Record Format

The cellFieldFropsiD byte (b6& hex) follows the common property flag and the
length word. The next word indicates the first column in the row that is of a
non-standard format or alignment,

(NOTE: although 1&6-bit words are provided to define the column number and
the row number, no GRiD-developed applications currently allow more than
255 columns or rows.)

After specitying the column number, the next word specifiecs the row where
format/alignment is being defined. The subsequent bytes define the format and
alignment of each of the succeeding cells within that row. You must define
the cell format and alignment (even if they happen to be standard) of all
cells in that row until the last non-standard cell has been defined. For
example, if columns 2, 5, 7, and 9 {(in a table that is 15 columns wide) in row
3 are non-standard, the CellfFleld record must define the format/alignment of
cells in columns 2 through 9 in row 3. Cells in columns 1 and 10 —- 15 will
assume the standard format/alignment, but you must explicity define the
standard format/alignment for cells in columns 3, 6, and 8 in this Cell Field
record. You can specify standard format in this record with & value of 31
{decimal) and standard alignment for a column in this record with a value of &
{decimal). See the discussion of the Column Field record for a description of
the format/alignment bytes.

Mote that vou must define a Cell Field record on a per-row basis. Each record
indicates the row number where non-standerd properties exist and also the
firet column within the row where non-standard properties begin.

TableSize Record

This common properties record is not currently used by any GRiD applications.
It is intended to let you guickly discover the size of an entire table in a
data file. However, since most GRiD-developed applications provide an Append
command, the size of & data file and, thus its table, can be changed without
ever bringing that file into memory. MNonetheless, the Table Size record is
gtill defined and may be of futwe use. Its format is as follows:
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Coppan Properties — coprii

XFIBQ Bute tablefizelD = 74 heg, ASCIT "1
T .JF Ll - T
- - © o - E ':‘F‘ £ of
FE L0 v | 74 ] calynns s
T.
Lepnath = &

Figure 4-153. Table Size Record Format

APPLICATION PROPERTIES RECORDS

Application properties records can appear anywhere within a data file {(except
that they cannot appear until after any common properties records). They have
predefined beginning identifiers but the actual contents of the records can be
in anvy format and are interpreted within the context of that application.

The format for the type of application properties record currently used in
most GRiD applications is as follows:

Heplication Propertiez ——— Hpplication Properties Fecord
Flaa Bute 10 Cuzer-defined
]
k4
" apr . . .
FL lenath Ip | - -3Frlication properties

t

H word indicating number of bdtes
CFollowing " lenath”» in the record

Figure 4-16. Application Properties Record Format (Binary)

These records begin with FD {hexadecimal) and identify an application
properties record that consists of binary data. The word following the
application properties flag byte defines the lenath of the record —— that is,
the number of bytes following the "length" word.

Application propertiecs records that begin with a byte of FF {(hexadecimal) are
expected to contain ASCIT {textual) data and are terminated with a
carrisge-retwn line—feed pair {(just like a data recordl. The format for this
tyvpe of record can be illustrated as follows:
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Hepplication Froperties Line Feed ——
EL 1. . i
Flag Bute Carriage Return — il
FF application properties (HACIID IR R

Figure 4-17. fApplication Properties Fecord Format (ABCII)

This type of properties record is currently used only in GRiDFlan to allow
ASCII formulas describing cell definitions. Other GHiD applicaticons use the
binary format with its "length" word to store application properties records.

PROPERTIES RECORDS COMMON CODE ROUTINES

The Common Code package provides zeveral routines to simplify the handling of
properties records. The available calls and their purposes are as follows:

Common Code Call Purpose

AuthorOfThisFile

SkipFroperties

GetNextRecord

FipnalizeFropertieslength

For a complete description
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Fetwn=s the author product code word and version
byte from the first common propertiess recard in a
data file. You can then decide whether vou need to
look at application properties records in the file.
Skips over all the common properties records in a
data file.

Fetuwn=s a pointer to the next record in a data file
and al=so retwnes the length of the record. You can
aleo specify that the call automatically skips over
all application properties records in the file if
you are not "author of this file”.

Calculates the cuwrrent length of all the common
properties records in a data file and records that
value in the file header for the file when it i=s
written to a device. This value lets the
SkipProperties call skip over the common properties
when the file i=s subseguently read.

of these calls, refer to Chapter 1Z2.



DATA TYPES

The GetMextRecord function returns properties records to a data type that is

defined as follows:

COMST  userPropsByte = OFFh;
commonFropsByte = OFEhg
birnaryUserPropsByte = OFDh;

TYFE

GeneralRecord = RECORD
CASE headerbByte : Integer OF
userPropsByte: ( textSBtring:
commonFropsByte: { commonProps:
binaryUserfropsByte: ( userbength:
Byte )3
END:

GeneralRecordPointer = “GeneralRecord:

ARRAY [1..21 OF Char )3
CommonPropertiesRecord )
Word: userProps:

Common Froperties and Options

ARRAY [1..11 OF

{ ends with CRLF %
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CHAPTER 5: STRINGS

The Common Code string routines add ASCII character string manipulation to
FPASCAL. The strings are dynamic structures that can be allocated az needed
while a program executes. They avoid PASCALs rigorous type-checking, so
their length does not need to be defined until they are referenced in a
progyam.

DATA STRUCTURES

¥ TYPE StringDescriptor =
RECORD
len,max: Words
dummy: Byte;
chars: ARRAY [1..655351 OF Charg
END3

StringDescriptors have these elements:

len The current length of the string. It may vary from O to max. Do NOT
allow it to exceed string.max.

mas The maximum length of the string in characters. NEVER MODIFY MAX
because the memory allocation routines refer to it when they create
or dispose of the string. Also. do NOT refer to a character position
beyond the max, because your doing so may destroy the memory space of
other variables.

dummy & dummy wvariable that was included so that PASCAL strings will be
compatible with PL/M strings. The dummy byte allows PL/M character
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arrays to begin with element O (zero). Then, both FASCAL and FL/M
can refer to all strings by beaginning with string.chars{i].

chars An array of characters, which is the actual string itself. Even
though the string array has been declared 635335 characters long, vou
would never actuslly allocate a string this long. This "dummy
length” enables the string package to alloccate strings of different
length during program execution. You can pass these strings as VAR

parameters because they are not FPACKED.

Mote: The=ze string structures must not be allocated with PASCAL allocation
routines. You must create and dispose of them with the special procedures
{MewString and MNewStringlit) described below.

& TYPE StringPtr = "StringDescriptor;

The StringPtr is the most common device for actually referring to a string or
passing it as a parameter of a procedure. In fact. thie pointer structure is
what permits the string package to create and dispose of strimgs dynamically.
Many common code and string routines reqguire StringFtrs as their arguments.

& TYPE Comparison = f{equal, less, greater);

A value of type Comparison will be returned from the string comparison
routines {(EqualStrings and CompareStrings). A result of less or greater means
that the ASCII values of some characters in one string are numerically less or
greater than those in another.

THE STRING ROUTINES

Common Code provides routines to allocate and deallocate strings, compare and
modify strings, convert strings, and operate on substrings. In this chapter

we will provide an overview of the routines available and give brief examples
of their use. Complete descriptions of the individual routines are provided

in the alphabetically ordered reference chapter —— Chapter 1Z.

Allocating and Deallocating Strings

Two Common Code functions are provided to allocate strings and a third is used
to deallocate strings.

NewString Allocates memory for a new string of a specified length and
returns a string pointer to that area in memory.

NewStringlit Takes a literal string, allocates memory for it, and returns a
stiring pointer. The maximum length (max) and current length
(len) of the new string is the length of the literal
characters.

FreeString Given the StringPtr to a string, FreeString will release the
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memory that the string occupied and return that memory to the
FPASCAL heap.

CAUTIOM: ONLY MewString and NewStringLit WILL PROPERLY ALLOCATE SPACE FOR
STRINGS. NEVEFR call New(StringPtr) because New will allocate all 65535 bytes

B e

according to the declaration of String’.charsll..655351 above.

When declaring vour own static variables to deal with strings. vou must
declare them to be StringPtrs, MOT 5trings. I+ you declare a static variable
as tvpe String, the compiler will trvy to allocate 65535 bytes for
String®.charsll..65535] according to the declaration of the String record.

You should declare the variable to be of type StringPtr and then assign it the

value returned MNewString or MewStringbit.

Mote: vow must MEVER modify String™.max, because FreeString uses that number
to determine how much memory to release to the heap. Other data values may be
incorrectly released if String™.max is changed from its original value.

Comparing Strings
Two functions are provided to compare strings:

EqualBtrings Compares two strings character by character and returns True if
they have the same charactere and the same number of
characters.,

CompareStrings Compares the ASCII values of two strings character by
character, from left to right. Thus the greater string will be
the one containing the first character with a higher ASCII
value. If two strings match up exactly except that one string
has additional characters, then the string with the extra
characters will be the greater one.

Modifying Strings

Twelve different routines are provided by Common Code to give you great
flexibility in modifying strings and manipulating:

CopyString Copies the value of the source string to the dest string.
Both source and destination must be allocated already.

CopyOfString Creates a new string and copies the value of str to it.

fAppendString Concatenates a sowce string to the tail of a destination
string. The =sowce string remains unchanged.

AppendChar fAppends a single character to the tail of a destination
string.

AppendAinyChar Appends a single character to the tail of the string. It

disposes of the original str and sets str to the newly
created string.

Concat Creates a new string containing strl and str2 concatenated
together.
ConcatStrings Creates a new string containing stri and str?2 concatenated

together and disposes of stri and str2 after creating the
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new string.

ConcatlLits Creates a new string with the literals litl and 11t2
concatenated together to let you concatenate string
constants.,

DeleteFromString Deletes characters from a string and then joins the
remaining characters together to close the gap.

InsertinString Inserts a string into ancther string. The existing
characters of str are moved aside to make room for the
insertion.

IngsertCharInString Inserts a single character into a setring beginning at a
cspecified character position.

SubStringlbit Feturns the Nth item {(specified by count) from a literal
that contains text items separated by delimiter characteres.

Converting String Types

Five routines are provided to perform real number conversion, integer
conversion, and convert lower case characters to uppercase.

UpperCacse Converts any lowercase alphabetic characters in the string
to uppercase. It does not shift up numerals, punctuation,
or special characters.

IntegerToStiring Converts an integer between -3276B and 32767 inclusive into

‘ a string, then retuwns a stringftr to the string value.

StringTolnteger Converts a string value into an integer. The string must
represent an integer between -32768B and 32767 inclusive far
the conversion to succeed. The variable "converted”
indicates whether the conversion was successful or not.

RealToString Converts a fifteen digit real number into a string variable.
{The B0B7 numeric processor uses fifteen and a half digits
of preciziong this routine returne fifteen digits, rounding
off the half digit as necessarvy.)

StringToReal Converts a string value into a real number. The variable
"converted" indicates whether the conversion was successful
or not. It will convert up to the first fifteen digits.
and drop any extra digits without causing an error. If the
conversion fails {(from incorrect input, for example) the
routine returns O,

Note that the two real number routines proaduce real numbers of fifteen and a

half digits. They cannot accomodate exponential notation, such as &.03E+23,

For detailes, =zee the Intel 8087 Fleoating Foint Processor Manual or the Pascal
Manual.

Miscellaneous String Routines

Five routines are provided to simplify handlihg of various other stringe used
throughout the system.

TimeToString Converts time and date information from the 05 to a string
for easy use in an application.
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SubFroperty

SetPrefix
GetVersionString

TranelateHeading

Ficks a name ocut of a string made up of names and special
characters. The special characters are delimiters in the
GRiD-0S file system.

Used by the application to set the prefix subject.

Feturns a string containing a three numeral version number
of a piece of software. Each process {(application) can have
a version number.

Translates the input into a centered output string for
printing on an Ep=son printer. Special symbols are
translated in the upper or lower case.

w
h
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CHAPTER 6. COMMANDS, MESSAGES, AND PROMPTS

These Common Code routines simplify implementation of several commands that
are used in all GRiD-developed applications and provide a standard,
easy-to-use mechanism for displaying messages and prompts.

Commands

The fouwr command-related routines provided by Common Code are listed in the
table below. Two items that are standard on the Transfer menu supported in
all application GRiD applications are "Erase a file" and "Show file
characteristics"” The first two calls listed in the table {(CmdErase and
CmdProperties) let applications share the code needed for these activities.
Similarly, CmdMediaUsage and GetVersionString are supplied by Common Code
since CODE-U and CODE-? are supported by all GRiD applications.

Routine Description

CmdErase Erases a file and displays appropriate prompts and messages.
Used to implement "Eracse a file" from the Transfer menu.

CmdProperties Displays the properties of a specified file. Used to
implement "Show file characteristics" from the Transfer
meriu.

CmdHedi alsage Displays memory and media usage. Used to implement the

CODE-U command.
GetVersionString Feturns a pointer to the version number string of the

specified process. Used to display an application’s version

information as part of the CODE-? screen and when the
application is first loaded.
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MESSAGES AND PROMPTS

Meszages and prompts are text fields that can be displaved anvwhere in the
window (full window width). The text is highlighted (inverse video) and its
default position {which is the one typecally used by GRiD applications) is the
bottom of the window. When a mescage or prompt is erased, it is the
responsibility of the application to update the necessary rectangle. In GRIiD
applications, messzages and promptes are handled in slightly different wayes .
The conventions used in GRiD applications are as follows:

Messages —— £ message should be displayed only until the next kevetroke
by the user of the application. For erample, the user presses CODE-U to
see media usage, the usage message appears, and remains on the screen
until the user presses another character. The message should always be
cleared BEFORE a character is processed.

Prompts —— A prompt should be displayed only while an application is in
command mode or responding to a MsgExit routine. The prompt persists
until one of the following criteria is satisfied:

1. The user satisfies the condition of the prompt and presses
CODE-RETURN.
The user presses ESC to escape the condition of the prompt.
. The user presses another CODE key to preempt the current command.
Prompts should be cleared after a character is processed unless the
application is remaining in command mode. For example, if the user
presses CODE-D to duplicate, the prompt "Duplicate: Make a selection and
confirm" is displayed. This prompt should remain displaved while the
user presses arrow keys to make a selection. The prompt should be
cleared only when the user presses CODE-RETURN to confirm the command or
when the user presses ESC or another CODE-key command to pre-empt the
current command.

L 3

Note that these conventions are not enforced by the message and prompt
routines; rather they are conventions observed by GRID applications and which
should be adhered to by cther applications for the sake of consistency.

Data Structures

An application and the Common Code communicate message/prompt information by
passing a pointer to a dynamic data structuwe of type MessageStatus. This
variable must be declared in the application and initialized {dynamically
allocated) by a call to FUNCTION Msglnit. (Ses Msglnit) The organization of
the MessageStatus record is as follows:

TYPE MessageStatus =
RECORD
messageShowing: Booleans
stackSize : Byte;
field: FieldFPtr: :
rect: Rectangle; {area to be updated?}
anythingShowing : Hooleanj;
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END;

MessageFtr = “MessageStatus:

messageShowing A boolean that indicates if a message ie currently
displayed. If a prompt is showing, or if no message is
showing, it is false. This field is NOT altered by the
application. It is initialized by Msglnit and updated by
the various message calls.

stackSize Indicates the number of messages/prompts currently showing.
This ic MNOT altered by the application. It is initialized
by Msglnit and updated by the various message calls.

field Fointer to the field descriptor record containing the text
and location of the message.
rect The rectangle that the application should update if the

boolean result of one of the message FUNCTION calls is true.
This value is initialized by Msglnit, updated by the various
message calls, and read by the applications. It is not
altered by the applications.

anythingShowing Boolean field that is not used in the current version of the
Common Code message module.

The organization of the field descriptor record pointed to by the field
parameter is as follows:

FieldDescriptor = RECORD
box: Fectangle:
text: StringPtrg
kind: FieldKind;
EMD3

FieldFtr = “FieldDescriptors

Refer to Chapter 10 for a detailed description of this record.

Message and Prompt Routines

The ten message and prompt routines listed below are used to initialize,
display, and clear messages and prompts. Messages and prompts can be
displayed as the only message/prompt line in the window with any previous
messages/prompts erased. Alternatively, they can be "stacked"; that is
displayed above any previously displayved messages/prompts.

Routine Description

Meglnit Allocates and initializes a MessageStatus record and
returns a pointer to the record.

M=gShowMessage Dieplays a one-line message after erasing any previous

Commands, Messages, and Prompts 6-3



MsgStackMessage

MsgShowPrompt

MsgStackPrompt

M=gbhowError

MsgShowDecoded

MegClearMessage

MsgClearFrompt

MsgExit

message{s) or prompti{s). Feturns a True boolean if the
application should update the rectangle.

Displays a message stacked on top of any currently
displaved messages. Erases any previous prompt(s).

Fetwns a True boolean if the application should update the
rectangle.

Displays a one-line prompt after erasing anvy previous
promptis) or messagei{s). Retuwns a True boolean i the
application should update the rectangle.

Digplavs a prompt stacked on top of anv currently displaved
prompt {s) or message(s). Feturns a True boolean if the
application should update the rectangle.

Displave a one-line error message after erasing any
previous mescsagef{s) or prompt{s) and then locks the
kevhoard for two seconds. Retuwrns & True hoolean if the
application should vpdate the rectangle.

Displays an error message specified by a GRiD-0S error code
after erasing any previous message(s) or promptfis) and then
locks the keyboard for two seconds. Fetwns a True boolean
if the application should update the rectangle. ‘
Clears any messages currently displayed but has no effect
on cwrently displayed prompts. FReturns a True boolean if
the application should vpdate the rectangle.

Clears any prompte currently displaved and any messages
that have prompts stacked on them. Has no effect on
currently displaved messages if there are no stacked
prompts. Returns a True boolean i the application should
update the rectangle.

Displays one of two predfined messages before exiting the
application. Allows , memory exhausted message "Out of
memory: Confirm to exit" or reboot message "System Errors
ferror number) Confirm to reinitialize system.
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CHAPTER 7: BYTE MANIPULATION PROCEDURES

Thi=z chapter describes the byte manipulation procedures, which enable you to
move, search for, and assign values to individual bytes in memory. They are
the PASCAL eguivalents of the PL/M String Manipulation Frocedures (i.e. byte
strings) as defined in the PL/M-BS User®s Guide.

These routines provide a very rapid and efficient mechanism for updating the
bit-mapped screen. By altering the memory allocated to the screen, the
screen’s digplay will change.

These routines use parameters of type Bytes to identify areas in memory. A
sepgment of memory can be visualized as a one-dimensional array of bytes., The
parameter of type Bytes acts as a pointer to the first element of the array of
bytes.

BYTE ROUTINES
Routines are provided to move, find, compare, set, insert, and delete bytes.

WARNIMNG: The two movement procedures can move up to 64K byvtes in a segment at
once. Memory areas are NOT PROTECTED by hardware. Use the "move" routines
with care.

MoveBvytes Moves data from one location in memory to another.

MoveFReverseBytes Moves data from one location in memory to another starting
from the end of the data rather than the beginning. This
allows vou to move bytes into a destination that overlaps
the sowrce location.

FindByte Searches an array of bytes in memory for a given character,
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and returns its position in the array.

CompareBytes Compares one memory area with another one to see whether
they match. They must be the same length.

SetBvtes Sets every byvte in the destination area to the same given
value.

InsertBytes Inzserts bytes into a specified area of memory. The contents

of the inserted bytes are undefined. This procedure is
useful for inserting new elements inte arrays, structures,
strings, etc.

Deletebvtes Deletes a given number of bytes from an area of memorv; the
remaining bvtes are moved together to close up the resulting
gap. This procedure is useful for removing elements from
arravs, structures, strings, etc.
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CHAPTER 8: HMENUS AND FORMS

Commands can request data from the user by presenting a menu or a form. With
a menu, the user selects a single value as input to the Compass. Forms allow
the user to give the computer several values at once. This chapter describes
the routines and techniques available to programmatically display menus and
forms. The technigue used is known at BRiD as “Data Driven Menus and Forms"
because a predefined data structure determines both the appearance and
contents of a menu or form.

NDTE: This technigue requires that you have both the Pascal and PLM
compilers. There is another, older and more complicated, method of doing
menus and forms that does not require the PLM compiler. This alternate
technique is described in fAppendix C.

A special form, the File form which is used throughout BRiD applications, is
also described in this chapter.

OVERVIEW OF DATA DRIVEN MENUS AND FORMS

The basic concept behind using data driven menus and forms is simple. You
need two modules. One module is written in PLM and contains data structures
which specify what your forms and menus look like. The other module is written
in Pascal and calls Common Code routines to display these menus and forams.
When the Pascal routine calls Common Code to display a menu or form, it passes
the name of the PLM data structure representing that menu or form as a
parameter., Common Code takes care of the rest.
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Why use PLM at all? Couldn’'t it all be written in Pascal? Yes it could, but
Pascal does not let you declare variables with initial values and FLM does.

I+ the data structures were declared in Pascal then extra code would be needed
to initialize them before they could be used.

DATA DRIVEN HENUS

A menu is one of the simplest means of getting input from the user. GRiD
menus eliminate unnecessary and repetitive typing. Instead of typing, users
select standard inputs by pressing arrow keys and CODE-RETURMN.

With Common Code routines, you can add GRiD menus to your programs very
quickly. Once you're familiar with them, they will be easier to program than
traditional methods of getting the user’'s input. And, they'll make vyour
programs easier to understand and to use.

You don't have to understand the structure of the entire Common Code in order
to program a menu. VYou can copy the example code given in this chapter, and
modify it for your application.

Typical items for a menu include:

o Parameters to a program. The program will take the selected parameter
instead of any of the others.

o f{perations to be completed. The program completes the selected
operation instead of any of the others.

The sample menu that we illustrate in this chapter is similar to the Transfer
menu that is used throughout BRiD applications. This basic example is a
building block that you can flesh out or modify to meet your needs. It
displays seven items on the screen for the user to select. Each iten
represents an operation. When one of the items is selected and confirmed, the
computer performs the selected operation. (To keep the example simple, we will
not show any of the code that would perform the selected operation.)

f GRiD menu returns information telling you which one of the possible menu
items the user picked. Figure B-1 shows a sample GRiD menu. All GRiID menus
resemble this one.

foge Thiz £11a B
wohanas Forr ancother File
Include a fFile

Wi-rite to a File
frpend a File

Erase a fils

Show characterizstics

Figure B-11 A Bample Menu
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A menu consists of:

Henu items A vertical list of objects or operations, such as commands, file
titles, or storage wmedia. By confirming an item, the user
tells the Compass to operate with that item instead of the
others. The items are display-only fields that the user cannot
modify.

Outline A moving indicator that surrounds the current item. A
triangular cursor never appears within this outline, because
text can never be typed inte a menu. VYou select an item by
moving the outline to the desired item and confirming (pressing
CODE-RETURN).

Message Line An informational message instructing the user as to what action
to take with the menu.

Menu Data Structures and Types

The DataMenuConfirmed routine that displays menus is given a pointer to a PL/M
data structure when the function is called. The pointer is defined as
follows:

SomeArray0fBytes = ARRAY [1..11 DOF CHAR:
PointerToSomeBytes = "SomeArrayOQfBytes;
DatzMenuType = PointerToSomeBytes;

The array of bytes being pointed to is the data structure that is defined by
the PL/M module.

Figure B-2 shows the PL/M data structures that define the menu shown in Figure
8-1. The PL/M dats structures are almost self-euplanatory. The first data
declaration (the "sampleMenuTemplate”) defines the constants which are the
menu items to be displayed for the menu. A tilde (™) delimits each menu item
and a vertical bar {produced by pressing Lode-Shift-3) marks the end of the
list of items. The second data declaration defines a pointer to the menu item
data. Note that names for the two data items, "sampleMenuTemplate” and
"theSampleMenu" are user defined and that the name "sampleMenuTemplate”
appears in twe places. When you change one then you must change the other.

JRRERREREERERRER Saapie geny ERREERREEARRERE/

DCL sampleMenuTeaplate (#) BYTE PUBLIC DATA
("Save this file™’,
‘Exchange for another file™’,
"Include a file*’,
‘Write to a file"’',
‘Append a file*’,
‘Erase a file™’,
‘Show characteristics of & file“i’);

DCL theSampleHenu PTR PUBLIC DATA (@saspleNenuTeamplate);
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Figure 8-2: PL/M Data Structures for Sample Menu
Data Driven Menu Routines

One Common Code function (DataMenuConfirmed) does all the work to implement
data driven menus. The DataMenuConfirmed function displays the menu you have
defined in the PL/M data structure. It also lets the user select an item by
pressing arrow keys. Note that DataMenuConfirmed cannot act upon the user’'s
selection until after the user has pressed CODE-RETURN. Pressing CODE-RETURN
is the only way to indicate that the outlined item in the menu should be used
for processing.

The DataMenuConfirmed function definition is as follows:

FUNCTION DataMenuConfirmed (dataMenu : DatalenuType;
msgStatus : MessagePtrg
msg : StringPtr;

VAR rect : Rectangle;
keyProcess : WORD;

VAR selection : INTEGER;

VAR ch ¢ CHAR) : BOOLEAN;

When the function is called, it is given a pointer to the FL/M data structure
defining the menu, and pointers to your message area and the prompt to be
displayed with the menu. It returns the selected item and a Boolean
indicating whether the menu was confirmed. Refer to Chapter 12 for a complete
description of the parameters for DataMenuConfirmed.

Data Driven Menu Example

Figure B-3 Shows the Fascal procedure that displays the menu shown in Figure
8-1. The Common Code function call "DataMenuConfirmed" displays the menu.
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{ }
PROCEDURE Saeplelenu;
VAR str: StringPtr;
rect: Rectangle;
itesSelected: Integer;
confirged: Boolean;
BEGIN
str := [oncatlits (Transferfisg, Selectisg);
rect ¢= windowRect;
confirmed := DataMenuConfirmed
{theSamplefenu,
850,
str,
rect,
cursor . keyProcess,
itesSelected,
ch);

IF confirged THEN

BEGIN
CASE itesSelected OF

A2 3 { do appropriate action for "save®)

2: 3 { do appropriate action for “gxchange”)

J: 3 { do appropriate action for "include®}

4: 3 { do appropriate action for “write"}
! 5: 3 { do appropriate action for “append”}

6: 3 { do appropriate action for "erase®}

7: 5 { do appropriate action for "show characteristics®}

8: 3 { do appropriate action for “print®}
(OTHERWISE;
END;
END;
END;

Figure 8-3: Pascal Procedure to Display Sample Menu

Appendix B contains complete source listings and the link command file for a
program that displays the sample menu.

If the user did not press CODDE-RETURN to leave the menu, the variable ch
contains the character which the user pressed to exit the menu instead. Any
character except CODE-RETURN or Arrow keys will cause the menu to be exited.
In this example, DataMenuConfirmed does not do anything with ch, but it
returns the value of the variable "confirmed," so that the calling procedure
will know whether an item on the menu was confirmed or not.
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DATA DRIVEN FORMS

Forms are similar to menus in that they capture information specified by the
user but they are different from menus in the following ways:

o

Forms can let users change the settings of several items. Menus let thenm
confirm only one item.

Users can type their own settings. Forms do not have to limit them to
predefined choices .

When users press CODE-RETURN, they confirm the settings of all the form
items, not just the currently outlined setting.

Forms enable users to change the settings of many parameters with very little
typing. They replace the tedious practice of stepping through a list of
parameters and requesting settings (and corrections) from the user.

[x]

When a parameter’'s value must come from a predefined set, forms can force
the user to choose from correct settings only. The user avoids the
frustration of typing in a value, only to have the computer reject it.

Forms present all the parameters at once. The user decides which parameters
to change first.

Corrections are simple: the user returns to the item to be corrected, and
changes the setting displayed. No time is wasted by advancing past correct
values to find an incorrect one.

From a programmer ‘s point of view, a form is a matrix of fields that has at
least two columns:

Item column A column of fields that identify the data being changed.

They are not used in processing the form’'s settings. The
user cannot move the outline into the item column or change
the items there.

Setting column A column of fields that the user can modify. The data values

in the setting column indicate an initial setting, or some
choice or typed input by the user. The form stores these
modified settings in its own data structure. The settings can
be kept stored in the form or they can be copied into other
variables in your program.

Figure 8-4 shows a sample form.
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Editable numeric fisld
Choice onlu field
Editable-choice field
Editable real rumber fisld
Tupetfacs

FPrinter

Plotter

Figure B8-4:

3
irst choice

B choice
5151575
Syztem-wids
EpsonfFx1ad
HF

f Sample Form

This form illustrates all the currently defined items for BGRiD forms.

o The first item is an editable i

nteger-number with no choices. The user

is expected to enter an integer value to set such things as document

width, coluen width, and so on.

Editable numsric field

[ SR Tl e B oed

P - ..

The second item is choice only.

ig-..-—l. O ORI p———

The user selects one of the displayed

choices such as "Display headings" or "Don’'t display headings".

First choice

Editablse numeric fiald

26

Choice only Fielq_

[ it I PR N It e, LA

Second cholcs

The user can either

o The third item is an editable string with choices.
choose one of the available choices or enter a string to specify a
choice not offered. For example, the user might select the choice to
display text using window width or can specify the line width to be used
for display of text.
B choice
Editable rumeric field E=15]
Choice only fisld Second choice
Editableschoice field el s |
Fritakle oo moniber Sl Al e TeTeTR
o The fourth item is an editable real-number with no choices. The user is

expected to enter a real number to set such things as precision.

Form

items that are editable real numbers will be displayed with four digits

after the decimal point.

I¥ the user enters a number without decimal

places, the system still treats it as a real number and supplies the

four decimal digits.
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Editable numeric field oa
Choice only Field Second choice
Editableschoice field )

Editable real number field g [
Totme & zme RYNTT Y TR N e 1=

If you want some other format, you can dislay an editable string and do

the conversion yourself.
o The fifth, sixth, and seventh items are special kinds of choice-only

items. They display the available font, printer, and pleotter files in
the choice band.

Built—in GRiD 27 GRiD 47 CGRiD 53
Editable rnumsric fisld 151
Choice only field Second choice
Editableschoice field 2
Editable real rnumber Field 4
Tupafaca izgsten—wide |
(= e - e =4 Wr T

These items automatically display all of the files with a Kind of
"Font", "Printer", or "Plotter” that are in the Programs directory when
the system was booted. The user can scroll to the desired choice
displayed in the choice band. Notice that it all the choices do not fit
in the choice band, the additional choices are automatically scrolled

into view.

GRID 4=x7¥ GRID 52 GRID Sx7 GRiID &4
Editable numaric field &
Choice onlu fField First choice

Editableschoice field
Editable real ruumber fiesld 4
Tupaface §

B md o

Forms Data Structures and Types

Several Pascal data structures and types are used with data driven forms.
# TYPE SomefrrayOfBytes = ARRAY {1..11 OF CHAR;
PointerToSomeBytes = ”Sumeﬁrray@fﬁytes;
This pointer is used to keep track of different forms when you have a number

of forms at once. It points to an array that contains the definitions of the
jabels and choices of the form and which also holds the form’'s data. (The
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labels and choices are initialized using the information defined in the PL/M
data structure.)

# TYPE DataKindType =
(stringkind,
numberkKind,
choicelnlyKind,
font¥ind,
real NumberKind,
printerKind,
plotterkind);

This enumerated type detines all of the different kinds of choice items you
can use with forms.

# TYPE DataForabodeType =
(normaiDataForm,
initdnlyDataForm,
runDnlyDataForm) g

You can specify three different kinds of forms: normal, initialize only, or
run only. When you specify a "normal" data form, the form is immediately
displayed by DataFormConfirmed and the results are stored in the form when it
is confirmed. VYou would use the "initOnlyDataForm" amd "runOnlyDataForm"
types for more advanced programming techniques. If you specify
“initOnlyDataForm", the form will not be displayed. A common use of this mode
is to discover the rectangle that will be available for your form before you
actually display the form. If you call DataFormConfirmed with
"runOnlyDataForam", the form is dispayed but it is not initialized. Therefore,
if you use this mode, you must always call the routine after you have called
it with the "initdnly" mode. When you call the routine in the “normal® mode,
the form is both "initialized" and "run".

¥ TYPE DataKindAliasType = RECORD
CASE INTEBER OF
i (string ¢ StringPtr);
2 3 (number : INTEGER):
3 ¢ {realNumber : REAL);
END;

This record defines the three different kinds of data chaicgs that can be used
in forms.

# TYPE DataRowType = RECORD
changed : BOOLEAN:
rowkind ¢ DataKindTypes
currentChoice ; INTEGER;
tempChoice : INTEGER:
theData : DatakKindAliasType:
tempData : DatakKindAliasType;

END;
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The DataRowType record is the structure where the choice data for each row
(item) on the form is stored. The contents af this record are as follows:

changed A Boolean that is set true if the choice for this row was
changed from its previous setting. VYou can use this parameter
as a "dirty" bit to determine if you need to examine the
record.

rowKind Specifies one of the seven kinds of poscible choices.

currentChoice An integer identifying the current choice for an item. On
entry, determines which choice will be displayed as current
choice for each item. On return, contains the choice that was
confirmed. NOTE: You should always set the current choice even
if the field consists only of an editable field (set
currentChoice = 1). Otherwise, the "changed" Boolean will not
be set correctly.

tempChoice An internal variable used by the function itself. Should never
be changed.

theData The actual numeric or string data that is the current choice.

tempData An internal variable used by the function itself. Should never

be changed.

The last data type is the form itself.

¥ TYPE DataFormType = RECORD
form : PointerToSomeBytes;
numltems : INTEGER;
labelsAndChoices : PointerToSomeBytes;
choiceLines : INTEGER;
rows : ARRAY [1..11 OF DataRowTypes
END:

The DataFormType record defines the location of the form and its appearance,
and contains the form's data. The contents of this record are as follows:

form f pointer used internally by the DataFormConfirmed
function. Initialized to NUL. Should not be changed by
the user.

numitems The number of items on the form.

~labelsAndChoices A pointer to the FL/M data structure that contains the item
labels and choices to be displayed on the form,

choicelines An integer that determines how many vertical lines will be
used to display choices. A value of one displays alf
choices on a single line and scrolling is horizontal (as
shown in the sample forms). Values greater than one
display choices vertically within the number of
"choicelLines" specified and scrolling is vertical.

rows v An array of DataRowType records holding the data that is in
the form.
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Figure B8-3 shows the PL/M data structures required to display the form shown

in Figure B-4. This example structure can be used as a template for creating
your own forms. The items that need to be modified when creating a new form

are marked with numbers. These are described on the following page.

[ 5]

[REEREERERRRRERE Salple fore EFREREEREEBREREE/

DCL sampleFormlteaCount LIT °7°;
DCL saspleForaRowSize LIT '98°; /% {4 times itea count #/

DCL sampleForalabelsAndChoices () BYTE DATA

‘§Editable nueeric field“An integer™i’,

‘IChoice only field*First choice“Second choice™:’,
‘$Editable/choice field*A text stringA choice™:’,
‘.Editable real number field“A real nuaber™:’,
"kTypeface™i’,

“Printer™:’,

‘=Plotter™i’);

—

DCL theSaepleForm STRUCTURE
{fora PTR,
nusltees INTEGER,
labelsAndChoices PTR,
choiceLines INTEGER,
rows (sampleForeRowSize) BYTE)

PUBLIC DATA

{nullPtr, /% form %/
saspleForeltesCount, /% nualtess &/
@sampleForelabel sAndChoices, /% iteas #/
1); /% choicelines #/

END;

Figure 8-3: PL/M Data Structures for Sinple Fore
The data structures for each form must have a unique name. Thus, if you
were defining a "properties" form, you would change all occurrences of the
phrase "sample" to "properties" throughout this PL/M data structure.

This is the number of items in the form (seven, in our sample).

Thie number MUST be fourteen (14) times the number of items in the form.
(It is used to allocate space for data.)

This is where you specify how the form will look and the characteristics
of each item. The first character in each line determines what kind of
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5 is according to the following convention:

a choice-only item

an editable string. MNote: When vou specify editable items for the
form (strings, integer numbers, or real numbers) they can always
be followed by choice items. The first item specified is the
editable one and any that follow are displayed as choice-only
items.

an editable integer-number item. If you want an editable number
item to initially display blank, you must initialize the number to
“-HMaxInt". (e.g. theSampleForm.rowlil.theData.number 2= - MaxInty)
an editable real-number item

a font item. A special "Choice only" item of font files.

a printer item. A special "Choice only" item of printer device
files.

a plotter item. A special "Cheice only" item of plotter device
files.

Following this initial character is the name of the item exactly
as it is to appear in the form. The item name is terminated by
the tilde (™) delimiter character. Then the choice band items (if
any) are separated by tildes and the entire item definition is
ended with a vertical bar (1).

The third item in the example form is an editable choice. It
contains both am sditable string and & choice band. In editable
choice item definitions, the editable field is whichever one you
list {(define) first. The fields that follow, if any, are choice
fields.

ber determines the orientation of the choice band. The nuamber 1
¢ a horizontal choice band as shown in the sample form. Numbers
than one specify vertical choice bands of that height. If the
don't fit within the cheoice band, they are scrolled automaticelly
horizontally or verically) by the DataFormConfirmed function.

Foreas Routines

ve Common Code routines used in conjunction with data driven

irmed This function displays the defined form. It is
similar to DataMenuConfirmed. Refer to Chapter 12 fer
a complete description of DataFormConfirmed
parameters.

This procedure deallocates all the tables and internal
structures associated with a form. 1Its second
parameter is a boolean indicating whether you want it
to erase the area occupied by the form. You should
ALWAYS call this after displaying a form.

Code Reference



FreeStringsInDatafForm This procedure frees all the strings in a data form.
You should only call this after you have copied any
strings from the form into permanent variables.
IMPORTANT: There is no reason that you have to store
the values of a form in separate variables. You can
leave them in the form. This latter method is often
easier. If you do leave the values in the form's data
structure then you should never call
"FreeStringsInDataForm®.

ExactCopyDFString This function makes an exact copy of an indicated
string and returns a stringPtr to the copy. (The
"CopyDfString" function described in Chapter 5 is
gimilar, but returns a string with .len set egual to
.max., The exact copy will have .len set to the
current .len of the indicated string.

StringOfFormItem This function returns a stringPtr to the text actually
displayed in a form item. It would be useful if you

wanted to know the text of a2 choice selection as
opposed to the nuamber of the choice.

" Data Driven Forms Example

Figure 8-4 shows a Pascal procedure that displays the form we have been
looking at. It has been marked into four areas which will be explained next.
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{ ___________________________________________________________________________ H

PROCEDURE SaspleFors;
VAR itesSelected: Integer:
confireeds Boolean;

rect: Rectangle;
str: StringPtrs
BEGIN

str := Concatlits (DptionsHsg, FillInForafsg);

{ Copy variables into Data driven fores structure. The variables can be kept
persanently in this structure. }
WITH theSasplefora BO

BEGIN
rows[{1.theData.nusber ¢= thelusber;
rows{il.currentChoice RERY
rows{2].currentChoice 1= curChoice?;
rows{3].thebata.string ¢= ExactCopyfString (theString);
rous{31.currentChoice s= curChoice3;
rows{4].theData.realNusber := theRealNuaber;
rows(4].currentChoice 1= 1

rows{3l.currentChoice := curFont;
rowslb]. currentlhoice := curPrinter;
rous{7].currentChoice := curPlotter;
EHD;
rect := windowRect;

confireed := DataForeConfirsed
{theBaaplefora,
norealDatafora,
850,
str,
rect,
cursor. keyProcess,
chls

IF confiraed THEN
WITH theSaeplefore DO

BEGIN
theNusber := rows[1],theData.nusber;
curChoice? = rowsl[2]).currentChoice;
IF rows[3l.currentChoice = | THEN

theString := ExactCopy0iString (rows[3].theData.string);

curChoicel := rows[3J.currentChoice;
curChoiced := rows[4].currentChoice
curfFont  := rows[33.currentChoice;
curPrinter := rowslb].currentChoice;
curPlotter := rows{71.currentChoice;
FontSethth (curFont, code);

END;

FreeStringsinDataform (theSampleFora);
UndoDataFore (theSampleForm, TRUE);

END;
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Figure B-43 Pascal procedure for displaying foras

1 The values of the items in a form must be stored between each instance of
the form. In this example these values are stored in separate data items.
Before displaying the form the stored values are copied into the form's
data structure. That is what is happening here.

The items on the right of the assignment statements are variables where
the settings of the form are stored. The "rows" on the left side of the
assignment are record items in "theSampleForm" record. (See the
description of DataFormType earlier in this chapter).

The third item in the form is an editable string. We must make a copy
of the string because the form will be disposed of later and we don’'t want
to lose the original string.

[ ]

DataFormConfirmed displays the form. It is similar to DataMenuCoenfirmed.
Refer to Chapter 12 for a complete description of DataFormConfirmed
parameters.

3 If the form was confirmed then we want to copy the new values back into
the permanent variables. This is done here. The new font is also loaded
with the call to "FontSetNth".

4 "FreeStringsInDataForma" does just that. VYou should only call this after
you have copied any strings from the form into permanent variables,
IMPORTANT: There is no reason that you have to store the values of a form
in separate variables. You can leave them in the form. This latter
method is often easier. If you do leave the values in the form's data
structure then you should never call "FreeStringslInDataForm".

"UndoDataForn" deallocates all the tables and internal structures
associated with a form. Its second parameter is a boolean indicating
whether you want it to erase the area occupied by the form. VYou should
ALWAYS call this after displaying a form.

Appendix B rcontains complete source listings and a link file for a program
that displays this form.

Example Notes:

You can reduce the size of your program and make it more readable by placing a
procedure shell around the calls to DataMenulonfirmed and DataFormConfirmed.
Only three parameters would then be recuired to display a menu and two for a
form (the menu or form’'s data structure, a stringPtr for the message, and the
itemSelected for a menu). The other parameters used with DataFormConfirmed
and DataMenuConfirmed are usually global variables.

There are two ways of storing the data obtained from a form. The method shown
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in Figure B-6 transfers the data into variables which are separate from the
form. However, you could leave the data in the form. The latter case will
probably create less code.

If you leave the data in the form then yeou shouldn’'t call
"FreeStringsInDataForm". You should always call "UndoDataForm" because it
frees all the internal tables associated with a form.

THE FILE FORHM

The File form is a special form that is wsed throughout GRiD applications to
simplify implementation of the Transfer command (CODE-T). Figure 8-7 shows a
typical Transter menu.

Exchanoae tor another +1le

Include a file
Wirite to 5 file
fppend a File
Eraze a file

Figure B-7. A Typical Transfer Henu

When the user selects and confirms an item from the Transfer menu, a File form
gimilar to the one shown in Figure 8-8 can be displayed by calling the Common
Code function FileFormConfirmed.

Denrice Haerd Disk

Subject Sample

Title L i
Kind Text

FPazstiord

Mext action Get new fFile and its application
Save changes Before getiing new File

Figure 8-8. A Typical File Form

The FileFormConfirmed function is similar to the DataFormConfirmed function in
several ways. Both functions display a form, handle movement of the selection
putline when the user presses the arrow keys, and return with the selected
items when the form is coenfirmed. MWith FileFormConfirmed, however, the items
on the form are pre-defined instead of being defined by the programmer.

You can vary the content of the form slightly depending on the activity that
is being initiated. For example, the last item on the form ("Save changes")
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need not be dizplayed unless you are leaving the current file and it has been
altered since the last time its contents were saved.

Hard Disk
Sanple

[ ]

Teut

v
T
K
Fl
Y

[
K

Loaction  Bet new File and its application

Similarly, the second-to-last item ("Next action") need not be displayed for
such operations as "Erase a file" or "Include a file" when you are not leaving
the current file and "following" to another file and/or application.

Depice Hard Dizk

Sush ject Sapple

Title | - |
Find Tent

Fassuord

The FileFormConfirmed function lets you specify when these two items should or
should not be displayed.

When the "Next action" item is displayed, two different combinations of
choices can be displaved for the "Next action" itea. If the Transfer
operation being initiated is one where the user is given the choice of
"following” to the selected file and immediately beginning work on that new
file, then you would display the ¢ollowing three choices for "Next action":
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bet. ped Fils and 1t
et new File only

Dey ice Hard Disk

Subject conmncode

Title

Find Teunt

Password

Hewt action [leep current File i

These are the choices that GRiD applications display for "Write to a file" and
"Append to a file". If the Transfer operation is one such as "Exchange for
another file" that precludes keeping the current file, then the first choice
{"Keep current file") for "Mext action” can be suppressed.

When you call the FileFormConfirmed function you can set the initial chaoices
that are to be displayed for each item. For example, for "Append to a file"
operations, GRiD applications initially set the "Next action" item in the File
form to the "Keep current file" choice since it is assumed that this will be
the choice most frequently used. When the form is confirmed, the function
returns the actual choices selected by the user.

. Pathname Defaults

When the File form is displayed, you can specify which parts of the pathname
{Device, Subject, Title, and Kind) are to be left blank and which parts should
be defaulted (either to explicitly defined settings or to the current prefix).
GRiD applications typically default the device and subject to the current
prefix, leave the Title blank (don't default), and default the Kind to the
same kind as the current file. For example, if the current prefix were ‘Hard
Disk'Sample’, GRiDWrite would let the Device and Subject default to the
prefix, and would default Kind to Text; Title would be left blank.
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Dewice Hard Disk

Sub ject. jcanp le 1
Title

kind Test

Faszsuord

Heut action  Mesp current File
Save changes BeFore getting new File

Notice that the selection outline and cursor are positioned at the Subject
item. The FileFormConfirmed function also lets you specify the pathname item
on the form where the selection outline and cursor should originally be
positioned when the form is displayed.

We will summarize the typical settings and values used by GRiD applications
when displaying the File form after we have described the data types used in
conjunction with FileFormConfirmed.

File Form Constants and Data Types
Four constants are defined for the FileFormConfirmed function:

DevicePart =1
SubjectPart =2;
TitlePart =33
KindPart =4

These constants correspand to the four “pathname” items that can be displayed
on the File form.

Six data types are used with FileFormConfirmed.
#+TYPE FFMpdeType =(FFGBet, FFPut)

This enumerated type is used in combination with other conditions to determine
what message (if any) the function should display below the File form. We
will describe the messages and the circumstances when they are displayed after
this discussion nf data types. NOTE: The nomenclature of "Get" and “"Put" is a
carryover from an earlier, more primitive Common Code function and, while not
very apropos in this context, they have been preserved for historical reasons.
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#TYPE FFExchangeMode = (NoExchangeOrSave, Exchange, ExchangeAfndSave);

FFExchangeMode determines whether the form displays the "Next action" and
"Save changes” items as follows:

NoExchangeOrSave Display neither "Next action" nor "Bave changes".
Typically used for such activities as "Erase a file"
and "Show file characteristics" when it is apparent
that the user is remaining within the current file
and application,

Exchange Display "Next action® only. Typically used for such
activities as "Append to a file" or "Write to a file"
when the user may be leaving the current file or
application but there have been no changes made to
the current file since the last time it was saved.

ExchangefindSave Display "Next action® and "Save changes". Typically
used for such activities as "Append to a file" or
"Write to & file" when the user may be leaving the
current file or application and there have been
changes made to the current file since the last time
it was saved.

*TYPE FFExchangeRéeult = {(DontExchange, ExchangeFiles,
Exchangefpplications};

FFExchangeResult specifies what the initial or default choice for the "Next
action" item should be and indicates which one of the choices was selected and
confirmed by the user. If the initial value in FFExchangeResult is either
ExchangeFiles or Exchangefpplication, then the "Keep current file" choice for
"Next action" is not allowed and will not be displayed as a choice in the

form.

For example, if the activity being initiated is "Exchange for another

file", GRiD applications initially set FFExchangeResult to
Exchangefpplications so that the form appears as follows:
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Doy ice Hard Disk

Subjact Sanple

Title

Wind Teaut

Fassword

Mest action l?éi new File and 1%z application |

Save changes BeFore gelting new File

The logic here is that if the user is obviously going to be exchanging either
the current file or application then you do not want to present the
meaningless choice of "Keep current file". In situations such as "Append to a
file" or write to a file", however, where the user may want keep the current
file, you must set FFExchangeResult to DontExchange in order to display the
"Keep current file” choice.

#TYPE FFSaveResult = (BSavefFile, DontSaveFile)y

FFSaveResult specifies what the initial or default choice for the “"Save
changes” item should be and indicates which one of the choices was selected
and confirmed by the user.

#TYPE DefaultType = {(DefaultThis, DontDefaultThis, DefaultThisStartHere,
DontDefaultThisStartHerels

DefaultType specifies which of the File form pathname items (Device, Subject,
Title, Kind) should initiglly be left blank and which should be supplied from
the default values contained in the pathName parameter of the
FileFormConfirmed function. It can alsec specify the initial location of the
selection outline and cursor on one of these four items. If you do not
specify a "GtartHere" position, the selection outline will automatically be
positioned at the Title item of the form. If you specify "DontDefaultThis",
that part of the pathname is left blank. If you specify "Default" for Device
or Subject and do not supply a default setting, the current prefix for these
items is used. As mentioned before, GRiD applications use the prefix default
for Device and Subject and supply a Kind default that is the same as that of
the file currently being operated on. The Title is usually left blank (no
default).
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#TYPE DefaultTypeRec = ARRAYIDevicePart..KindPart] OF DefaultTypes

This array contains elements for each part of the pathname. Each element
specifies whether to use that part of the pathname as a default in the form.

File Form Hessages

The FileFormConfirmed function can generate six different messages to prompt
the user when the File form is confirmed. These messages ask the user %o
verify that & new file is to be created or that an existing file is to be
overwritten or notify the user that the form has been incorrectly filled out.
These messages are displayed in the same area as the user-supplied message and
are automatically removed and replaced with the user-supplied message when the
user presses any key (except ESC or CODE-RETURN). The messages and the
situations when they are generated are as follows:

"Confirm to overwrite old file"

o fileMode parameter for FileFormConfirmed is not "old file"
o0 AKD attachMode = TRUE

o AND FFMode = FFPut

o AND the specified file already exists

“Confirm to create new file"

o file or subject does not exist

AND attachMode = TRUE

AND FFHode = FFGet

AND fileMode parameter for FileFormConfirmed = "update file"
AND FFExchangeResult is not Dontkxchange

o 0 Qoo

"f11 items except password must be filled in”
o any item except password in the form is blank when the form is
confirmed

"Wildcards not allowed here’
o the wildcard character (CODE-W) is entered in an item

"Use GRiDManager to assign passwords"
o file or subject does not exist
o AND Passward item is filled in

"DEL CTRL ™~ ' 1 not allowed here
o if any of these characters are entered in the form

Typical FileFormConfirmed Settings

Table 8-1 illustrates how a typical BRiD application sets the various
parameters when calling FileFormConfirmed. VYou will notice that the majority
of the parameter settings are the same regardless of which Transfer command
activity is being initiated.
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Table 8-1.

FFHode
Save FFPut
Exchange FFGet
Include FFBet
Hrite FFPut
fippend FFGet
Erase FFBet
Characteristics FFGet

Typical parameter

Dev

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Defauvlt
Subj Title Kind

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Exchanging Applications

Ko
No
Ho
No
Ho
Ho
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes

attach
Hode

True
True
True
True
True
True
False

settings for FileFormConfirmed

file access
Hode

Update Update
Update Read

Gid Read

New Update
Update Update
bid Update
old Update

Exchange
Hode

NoEx /NoS
ExAndSave
HoEx /NeS
ExAndSave
ExAndSave
HoEx /Ne5
NoEx /NoS

FFExchangeResult
{Input)

Don’t Exchange
ExFilesAnd/OrApps
Don't Exchange
Don't Exchange
Pon’t Exchange
Don‘t Exchange
Don't Exchange

I+ the File form is confirmed and the user has specified a "Next action" of
"Get new file and its application”, the function FFExecutelommand is used to
This function regquires only the file name

get the new applicaetion and file.
{as returned by the FileFormConfirmed function)

as its input. It passes this

file name to the system Executive which retrieves the appropriate application

to work with that file.

into memory.

For example,

if you pass a file name with a Kind of
*Text™ to FFExecutefommand, the Executive looks for an application program
with a Kind of “Run Text™ and loads that program and the specified text file
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CHAPTER 9: FONTS

The Common Code package provides several routines to simplify the use of
multiple fonts {also known as typefaces) within applications. The font
routines let you specify (either by name or index number) the font that is to
be loaded intoc memory and used by an application as the current font.
Foutines are alsc available to let vou obtain the name or index number of the
current font and to determine how many fonts are currently available in the
system.

The font-related routines are as follows:

Call Furpose

FontCount Feturns the number of fonts available in the system.

FontSetMth Sets the font specified by its index number (Nth) as the
current font and loads it into memory.

FontSetMame Sets the font specified by name as the current font and loads
it into memory.

FontMthMame FRetuwrns the name of the font specified by its index number
(Mth).

FontGeti Returns the index number (N} of the font specified by its name.

Fefer to Chapter 12 for detailed descriptions of each of these calls.

During the boot procedure executed by the Compass, Common Code builds a list
of =such things as printers., plotters, and fonts that are available in the
system. This information is made available to application programs so that it
can be displaved in forms, such as an option form. (See Chapter 8 for a
discussion of data-driven forms.) After such a form has been confirmed, the
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DataFormConfirmed procedure returnz an integer that indicates which font has
been chosen as the cuwrrent font. This integer can then be used by FontSethth
to load that font into memory. For example, the following example function
{FontChanged) compares two variables {(tempCurFont and curFomt) to see if the
prezent font (curFont) is the same as the value returned from
DataMenuConfirmed {tempCurFont). If it is not, FontSetMth iz used to load the
new font into memory.

FURCTION FontChanged : DODLERN:

VAR

curfont, teapCurFont : INTEGER;

REBIN
FontChanged := FALSE;
IF teapCurFont (¥ curFont THEW

BEGIN
FontSetlth {tespCurFont, codel;
IF code (> okCode THEW
DisplavError {code)
ELSE
BEGIH
turFont 2= teapCurFont;
FontChanged := TRUE;
11 H

FontMthMame can also use the index integer returned by DataFormConfirmed to
obtain the name of the current font. An application might need the name of
the current font so it cab write this name into the Common Froperties record
associated with the cuwrrent data file. The following example procedure
{biriteFontMame) obtains the name of the current font using FontMthMame and
then writes that name to the common properties record of the data file. (See
Chapter 4 for a discussion of Common Froperties.)

PROCEDURE BriteFontNase;

VAR

iz INTEGER;

curfont: INTEGER;

font: StringPtrs

BEBIN
font := FontlihHase {curfont);

If

font (> HIL THEN

BEGIM

WriteByte {cosmonfropsBytel;

Writebord {font".len ¢ 1)3 (record length!
HriteByte (fontPropsill;

FOR i == 1 TO font".len DO

WriteByte {ORDifont”.charslil));

FreeString (font);
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Similarly, when an application first reads in a data file, it can examine the
Common Properties record of the file to obtain the name of the cuwrent font
for that file. FontSetMame can then be used to load that font into memory if
it is not the font cwrently being uszed. An application can obtain the index
number associated with a font name by using the FontGetM call. For example,
the following example procedure {(ParseFontMame) reads the name of the current
font for a data file from the common properties record, then sets that font as
the current font using FontSetMame, and then obtains the index number
associated with that font using FontGetN.

PROCEDURE ParseFontHase:
VAR ch: INTEBER;
font: StringPtr;
code: WORD:
BEGIN
font s= MewString (maxFontlength);
font”.len := Hin {(maxFontlength, pfecord”.cossonProps.length-1;
FOR ch := 1 70 font*.len DO
font*.charsichl := pRecord”.cossonProps. textStringlchl;
FontSetHase {font, codel;
IF code = okCode THEN
BesIN
InitFont; (Initialize VAR based on font size}
curfont = FontGetd {font);
END:
FreeString (font);
EMD;
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CHAPTER 10: FIELDS

This chapter describes the constants and data structures used with fields and
the routines available to display and edit individusl fields.

To the user, a field is a rectangular area on the screen that contains text or
numeric values. It can be filled in by the user or the system.

To the programmer, a field is a data structure that contains a text string and
formatting information for that text. The Common Code provides procedures for
formatting the text and displaving the text on the screen.

The contents of a field can be left-aligned, right-aligned, or centered.
Fields can contain more than one line of text. There are fowr types of
fields, decsigned to protect data or enable the user to interact with it.

Editable Editable fields allow the user to edit their values by
inserting or deleting text within the field.

Display-0Only The user cannot alter the values of these fields.

Choice Choice fields can contain only settings from a predefined
lisgt. They are-used only within forms, as described later.

Editable-Choice Editable-choice fields can contain settings chosen from a
predefined list, or the user can edit their values by
inserting or deleting text. They occur only in forms, as
described later.
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CONSTANTS
The following constant defines the character location of a field, in pixels:

CONST bottomMargin (= 1) distance from the lower
field boundary to the
one-pixel line beneath
the descenders

The other parameters that determine character locaticon are handled by three

other field functions: TopMargin, LeftMargin, and RightMargin. Figure 10-1
illustrates the values returned by these functions:

LeFtfarain
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Rarain :
Caluways = 12 St

RightMargin

Figure 10-1. Field Size Functions

Several Window-related calls such as charHeight, baseLine, lineHeight, and
rightMargin can also be used when calculating the size of fields. Refer to
the GFRiD-08 manual for illustrations of these parameters.

DATA STRUCTURES
% TYPE Alignment = {(leftPflign, centerflign, rightAlign);

Alignment controls whether the contents of a field are left-justified,
right—-justified, or centered with regard to the field boundaries. All lines
in a multi-line field share the same alignment, though each line is aligned
separately.

¥ TYPE FieldKind =
FPACKED RECORD
editable, choice, editableChoice, numeric: Hoolean:
align: Alignment
ENDj
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FieldkKind specifies whether a field can be edited by the user and whether the
user can use choice arrows to obtain the field’s value. It includes
specifications for formatting numbers and aligning text.

WARNING: editableChoice is a special status bit kept by the field package. Do

NOT modify it. You specify editable-choice fields by setting the variables
editable and choice to True.
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& TYPE FieldDescriptor =
RECORD
box: Rectangle:
text: StringPtr:
kind: FieldKind;
END3

The FieldDescriptor iz the fundamental structure that describes a field and
its data.

box Defines the size of the field and its display location within the
window.

text f pointer to the GRiD strimng variable of the field'=s text.

kind Determines whether the field is an editable field, a cheoice field,
both, or neither, according to these combinations:

editable choice Resulting field

False False A display-only field.
It can be diesplayed, but not
edited. For example, an item
on a menu.

False True & choice field.
The user can choose its setting
from among several predefined
options. Only the displaved
options can be chosen,
because the field cannot be
edited.

True False An editable field.
It may be edited with the
CODE, arrow, and BACK
SPACE kevys, including
CODE-BACKSPACE f{erase
previous word).

True True An editable-choice field.
Users can choose among
several predefined field
values that are displavyed,
or they can write and edit
their own values in the
field.

& TYPE FieldPtr = “FieldDescriptor:
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FieldPtr pointers will enable vou to keep track of FieldDescriptors directly,

and thus,

fields and their contents.

% TYPE FieldEditResult = f{ignored, processed, outOfField, bufferfFull,
fieldFull, escaped, ok):

Mary routines return the FieldEditResult atter performing their functions. An
oputDfField condition signifies that the user tried to move ocutside the current
field. The FieldEditResult should be used to verify successful display of a
character and to control movement between fields.

ignored

processed

outOfField

bufferFull

fieldFull

escaped

ok

The user prescsed ESC, and nothing was done to the contents of
the cell —— however, any selections are cleared, and the table
leaves command mode. The procedure also returns this result if
it received a character that it did not know how to process. HRy
testing for this result, vou can allow terminal emulation
characters f{such as CTRL characters) to pass through the
application to ancther application or processor.

This result is currently not implemented and will never be
returned.

An attempt was made to move the cursor out of the cell.
FldeEditField doesn"t actually move the cursor out of the cell.
Call FidChangeFields to do so.

The text string of the cell iz full. It cannot contain any
additional characters. Note: if the text pointer of a field
descriptor is nil, then FldEditField returns bufferFull as well.
That iz, if no text string has been allocated for a field, then
that fields*s text buffer cannot accept text and will therefore
appear to be full.

The text buffer is not full, but not all the characters in the
cell can be displaved. The character ics inserted into the cell
anyway., A fieldFull result occurs when the user presses
SHIFT-RETURN or types enough text to fill the displayed area of
the cell. By checking for the fieldFull condition, the
application can then add another line of vertical space to the
cell.

This result is cuwrrently not implemented and will never be
returned.

The procedure successfully processed a character, such as an
arrow key, that did not change the contents of the cell, or the
procedure processed a character that changed the cell’s
contents. This includes inserting, modifying, or deleting text
characters in the cell.
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% TYPE CursorDescriptor =
RECORD-
field: FieldPtr;
pos: Word;
place: Pointg;
on: Booleans;
keyProcess: Word;

EMD;
The CursorDescriptor record stores the logical position of the cursor position
where text mavy be inserted or deleted in a field.
field Points to the field descriptor of the current field to be edited.

pos The character offset within the field where the next character should
be inserted.

place The #,y window-relative pixel coordinate of the tip of the cursor
icon.
on Controls the cursor blinking and its on/off status. FldSetCursor

initializes the cursor to the off state.
keyProcess contains the process identification number (PID) of the cursor’s
process.

NOTE: Do not set the place, on, or keyProcess elements; the interface routines
=gt them directly.
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FIELD ROUTINES

Common Code provides routines to position and draw the cursor, edit and
display fields, move fields and format multi-line fields. The available
routines are summarized below. Refer to the alphabetically ordered function
and procedure descriptions in Chapter 12 for complete details on each of the

routines.

FldStartkeys

FldSetCursor

FldSetFos

FldDrawCursor
FldEraseCursor

FldReadkey

FldEditField

FldInsertInField

FldDrawField

FldDrawFieldChars

FldInvertChar

FldHilightField
FldDimHilightField

FldFormatLine

"Initializes" the cursor by starting & process to control
the cursor. It puts the FID of the process into

cursor. keyProcess.

Sets the cuwresor at the last character position in a
cspecified field. The procedure does not alter the
display.

Sets the x-v pisel coordinate for the place element of the
cursor. An application can set the cursor to any
character position in the field. The display is
unchanged.

Makes the cursor visible and sets the cursor blink count.
Erases the cursor from the display without affecting its
pocition in the field or in the window coordinates, and
sets the blink count.

Waits for an interrupt signifying that a key has been
pressed. If no keys are pressed for a certain time
interval, the function blinks the cursor, and then resumes
waiting for a key to be pressed. If a key is pressed,
then the function returns the character.

This all-puwrpose routine inserts values into the field®s
character string, performs various key functions, and
updates both the display and the cursor.

Inserts a character in the field at the cursor’s current
character position, and verifies its insertion by
returning True or False. It does not redraw the display
on the screen. Most applications should call FldEditField
instead.

Erases the given field and then redisplays the field’s
text string. Call it when you need to display initial
values or redraw the updated value of a single field.

Thie procedure accomodates multi-line fields with
word-w-apping, but does not word wrap the last line of the
field.

Draws the field’s text string without erasing the field
first. This procedure accomodates multi-line fields with
word-wrapping, but does not word wrap the last line of the
field.

Performs an exclusive OF operation with a field’s screen
display to change a character position to inverse-video.
Draws an outline box around the field.

Draws a one—-pixel dashed outline box around the field,
leaving a one-pixel espace from the field boundary.
Examines the text of a FieldDescriptor and determines
where the text should appear on each line of a multi-line
field.
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CHAPTER 11: TABLES

Common Code includes routines to initialize, edit, and display tables of
tields, which contain string values. Tables are collections of fields
gathered together az a matrix. They are convenient for displaving large
amounte of numerical data or for putting text into a tabular tormat.

Takles consist of editasble fields, though the fields could be moditied to
hecome display-only in order to protect the field contents. Each field in a
table is called & cell.

Tablee are esasigr to use than individual fields. The Common Code has defined
procedures for moving from cell to cell, and for controlling the cell that is

to be edited. Automatic scrolling has been developed for tables, and several

cell functions have been defined to operate upon selections of celle.

CONSTANTS

The constant, nowhere (= . 18 a possibkle value of anchor {below) to show
that a s=lection has not bheen anchored.

i

“
E

These constante have Boolsan value

editakleField True
nonEditableField False
allocText True
dontéliocTest Falese
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disposelext True
dontDiesposeText Falee

DATA STRUCTURES

Figure 11-1, "Cell Table Fointer Structure,” shows how the following data
structuwres are related to one another.

GellTable
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Figure 11-1. Cell Table Fointer Structure

¥ TYPE ColArray = ARRAY [1..20481 OF FieldPtr;

Each element of the Colfrray pointe to a field pointer {and ultimately to a
field and ite value). Effectively, each column array ie 2 column of & table,
and elements of the column arrav refer to successive rows of the table. The
fourth element of a Colfrray would refer to the fourth row of the specified
column in & table. The field pointers on the "successive rows" lea
eventuzlly to the values of the fields. The value 2048 i= a dummy value ——
the takle package includes variable allocation routines as well.,

¥ TYPE ColPtr = “ColArrav;
Foints to a column array, and effectively to a column of the takle of field

values,

¥ TYPE Screenfrray = ARRAY [1..20481 OF ColPtr;
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Each element of a Screenfwray points to a Colfrrav,. so the third element of &
screen array would refer to the third column of a table.

% TYPE ScreenPtr = “Screenfirray;:
A screen pointer refers to the screen array of & CellTakle, i.e.., to the table

structure containing a matrix of fislds.

% TYFE Cellld = RECORD col,row: Integer END:

The Cellid allows application programs to reference fields in &
tup—-dimensziconal table. The Celllds in & CellTabkle structure are independent
of window scrolling.

¥ TYPE SelectionRangekind =
tcellRange, textRange, rowRanoe, colRange)s

SelectionRangekind specifies whether the selection comprises the text within a
cell, & grour of cells, or several rows or columns of cells.

% TYPE TableSelection = RECORD
cell: Cellld:
pos: Word:
rangekind: SelectionBangekind:
EMDy

The TableSelection structure contains an anchor selection, along with the kind
of zelection range. I rangekind = textRange, then Tablebelection.pos
containe the anchoring character positicon within the test of one cell. I¥
rengetind is any of the other ranges. then Tablefelection.cell contains the
Celild of the anchoring cell.
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¥ TYPE CellTable =
RECORD
colPerScreen, rowFerScreen: Integer;
screen: bSoreenfFtr;
maovingCell, currentCell, scrollCell @ Cellld:
visibleRect: Rectangles
constraint, visihle:

FECORD
top, lett, bottom, riaght: Integer:
EMD3

teutlursor: Cuwrsor:

editMode: {normal. command)

commandChar: Charsg

rangekind: SelecticnRangekind;
whichFParameter: 0,.10;3

FilightEind: dincHilight., dim, bricht, splitHilight)s
gap: Foints

anchor: TableSelections

sowr cefmchor, sourceCuwrrent: TableSelectiaong
commands: Kevs:

Filightln, verticalbrid, horizontalGrid,
frame, bottombFrame, rightFrame: BHoolean:
headingRows: Integer;

headingCols: Integery

EMID:

The CellTable contains the irnformation needed to keep track of & table of
fields {cells), their cur=sor, and other displav parameters such as
Righlighting, anchoring, and editing/command modes. Cellld s begin at 1.1
unlike the screen and window pluel coordinstes. Figure 11-21 showe the lavout
of fields within a cell table. In the descripticons of the record items that
follow, the "initial"” settings are those that are established by the
ThlInitTabkle procedure. Any of these initial settinge can subsepuently hbe

changed as reguired to display the kind of takle vou require.
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Figure 11-%. Fields in & Cell Takle

Pezignate the number of columns and rows of fields that
exist in a particular CellTable. These can be specified
whern initializing & CellTable. #After they have been
imitialized, they can be changed using ThlAddCol and
Tbl#ddRow. Only change them using the=se calls, however,
because the dispose routines use them to determine how much
memory to deallocate.

A pointer teo & screen array f(and from there to a column
array, then toc a field designateor, and finally to a field's
text string).

Useful in applications which reguire a second inverted
cutline to move while the ordinpary cutline remains in place.
Duwring selections, the anchor.cell outline remains at the
anchor position, while the currentCell and movingCell move
to make the cell selection. Initially set to cuwrrentCell.
The Cellld of the cell which currently containe the cuwrsor.
Imitially set to (1,1}, This is a read only value. If vou
want to change the location of the cuwrsor, use
ThlSetCurrentCell.

The abeclute Cellld of the top left cell in the CellTable
displaved on the screen. Initially set equal te
currentCell., In easy case scrolling, it ie always (1,10,
In difficult case scrolling, it is the visible top left
cell, net the legical top left {the Cellld of the logical
top left cell is (1,13). For example, after scrolling,
scrollCell conld equal (5,7) —— meaning that the absclute
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addrezs of the top left cell on the dieplay =oreen is
Mote that scrollCell is mot updated by the table routines
the user must maintzin scrollCell to ensure that it contains
the proper wvalue.
visibleFRect A clipping rectangle defined in pixe that iz

window size. It displave all or part of the ce
to be "visible" {see belo). The visibleRect is
to the rectangle between topleftMargin fan input
TElIritTable) and windowE:xtent.

aced Dn thw

constraint Defines the celle that the cwrsor can move inte. It must he
a rectangular area, defined in Cellld coordinates.
visible Specifies a rectangular area of ail cells that are fully or

partially wvisible on the display screen. It is defined in
terme of Celllds, not pixel coordinates. The visiklsRect
clipping rectangle can clip these visible cells

textlCur=or A cureor associsted with this Celiliakle’=s field values., It
carcists of the cuwrsor defined in the field pachag
curscr is initally set false (off:d

editiode Indicate=z whether & normal (tedt inpot) mede or a command
mode is in effect. Initially =set to normal. It is =zel fo

command mode by ThlStartSelection or by ThiEditTable 14 the
ch input is one of the command ke specified when the takle
wae initialized by TE!InitTable).

commandChar i character ueed to store command mode charscters.
rangekind Indicates which tvpe of range has bheen selectedq whether
text within a cell or a group, row, o column of cellis.

Initially set to text.

whichFarameter Irdicates the parameter the command requirss the user to
input next. If a command needes ite third paramster, then
whichFParameter = 2, Initially =set teo 1.

hilightkind Fegisters the type of highlighting, sither none, bright,
dim, or splitHiliaght. Initially set to bright. The
splitHilight kind allows two cell cutlines on the display a
once, a bright outline and & dim one. Both should appear
when the cwrrentCell breaks away from the movingCell.

gap The x and v pixel gap between fields in the tahle.
Initially set to the value specified in the ThlInitTable
procedure. MNote that if gap i= sst to O dlzerc), the
horizontal and vertical gride cannct be displaved. You can
also specity & negative value for gap. In this case. the
Filight beow will overlap into adiacent fielde {either
horizontally or vertically). However, since vou can only
edit & single field &t & time, this causes no problems with
entry of data. Using negative gaps may be wseful in some
zituaticons when vou want to display as much table dats as
possible on the screen.

anchor Conziste of a rangekind, a Cellld, and a character position
within a cell, so that anchoring mav be based aon groups of
entire cells or on character peositions within a cell.
Imitially set to "nowhere".

sour ceAnchor I'm commands that reqguire two selection areas, 1t contains
the top left position of the fivst selection.

i
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saurcelCurrent in commande that require two selection areas, it contains
the bottom right position of the first celection. Initially
et to currentCell.

commands Set of Keve. The keynames in this zmet define the selection
commardd keve that operate with a particowlar cell table..
Thess correspond only to the commands that reguire a
highlighted selection of text or cells. Initialized to the
values specefied by the ThlinitTable procedure.

hilightOn Specifies whether the highlighting appears on the displavy.

' Initially set falee {off). Highlighting includes the

cuwrsor, the cell outline, the split outline, the
"additional" outlines {if anv), and the inverse video
highlighting for selections.

verticallGrid Contrels whether vertical lines are drawn to separate the
fields., Initizlly set false {off).

horizontalGrid Determines whether horizontsl lines are drawn to zeparate
the fields. Initially =gt false {(off).

frame Determines whether a one-pixel frames is drawn outside the
visihlefect., Initially set false (off).

bottomFrame Determines whether a one-pixel frame iz drawn beneath the

last row of cells. Initially set false {(off). It appears
only when the last row of cells is digplaved on the screen.

rightFrame Determines whether a one-pixel frame is drawn beside the
last {(rightmost) column of cells. Initially set falsze
{off). It appears only when the last column of cells is
displaved on the screen.

headingRows A integer representing the number of rows, starting from
the top of the table inot just the visible part of it) that
can ke displaved but into which the curszor and cell outline
cannot move. Initially =et to O (zero).

headingCole fn integer representing the number of columns, starting from
the left of the table, that can be displayved but into which
the cursor and cell owtline cannot move. Initially set to O
{rerol.

¥ TYPE TableCommandResult = (tableCommandFrocessed,

owrocboures) g
The reszult specifies whether the command was successfullv processed, or
whether it tried unsuccessfully to wite over its own operands in the table
{the "ourobowos" result). {The ourcbeowos is 3 mythic symbol of infinity, a
snake eating its ocwn tail.)

Tables 11—

~4



TABLE ROUTINES

The paragraphs that folliow summarize the routines available to work with
tables. Complete descriptione of each of the routines are provided in the

oy

alphabetically ordered Chapter 11X,

Allocating and Disposing Tables
The routines that follow allocate, initialize, and dispose of tabkles.

ThlInitTakle Initializes and foarmats the CellTakle it receives as an
arqument. Ewvery cell within the initialized CellTable will
be identical, with a uniform number of characters and lines
in a field.

ThlDisposeTakle Dieposes of the specified cell table pointers and
descriptors.  Youw can specifyv whether it showlc dispose of
the values of the fields in the table o retain them.

ThbladdCol fppends ancother column to the CellTabkle matrix.  The
appended columns may have a different field width
fcharacters per lins) from the columns of the table being
appended.

ThlNewScreen Fetwrne a pointer wvalue to a screen arvay with the given
number of celumns, colCount.

TblDisposeScreen  Desllocates screen arraves that have been created by
TelMewScreen. The number of columns to be disposed of must
gqual the number of columns that were allecated when the
screen array was created.

ThlDisposelol Deallocates column arrave that have been created by
ThiMewCol. The number of rowse to be disppsed of must squal
the number that were alleccated when the columm array was
created.

Editing Tables

The following routines are uvsed to change the contents of a table and to allow
movement of the field cutline around the table.

TelEditTable This all-purpose tabkle rowtine inserts characters at the
cwrrent field location and cursor position, pertorms
various key functions, and redraws both the display and

the cursor.

TeiChangeFields Given a table and & movement character, moves the field
autline from cell to cell., (It moves the cursor, too, 1f
the cuwrsor actually was in the currentlell.)

Specifying Cells

The routines that follow simplify working with & cell or group of cells within
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a table.

ThlSetCurrentCell Hete CellTable.currentCell to the given column and row of
the cellTable. This routine will change the position of
the cursor and the highlighted cell. The display will
change only when ancther procedure redraws the table,
however .

ThlFieldOfCell Id Cornverts a Cellld into a FieldPtr reference, which makes
table values easier to refer to and to change. It is
useful when working with cell variables of type Cellld,
such as cwrentCell.

ThiFindBounds Calculates which cells lie within a rectangle that has been
defined in the pixel coordinates of the displav window.
Givern =an area on the screen, it allows vou to update only a
portion of the table.

TelFieldOf Col Fow Given a column and and & row of & cell table, it retwns
the pointer to the field.

ThlEqualCells Fetuwns True i+ the given Cellid’s are egual.
ThlCellOnSoreen Feturns whether the cell is within CellTable.visible, i.e.,

whether it is to be displayed.

Drawing a Table
The routines that follow are used to actually display tables.

fpplication Mote: To draw a newly initialized table. vouwr application must
call ThliDrawTable {to draw the fields) and TbhlHilightTable {(to draw the cursor
and tc outline the cursor’s cell). Later, ThlEditVable and ThlChangeFields
will update and redisplay the table when the application modifies ity they
redram the table, the cuwr=or, the cell outline, and the range selection (if

) .

ThlDrawTable Clears all {fields from the screen and redisplays them with
‘ their cuwrrent values, by calling FldDrawField for every field
in the table. It overwites the entire ares defined by the
vieibleRect.

ThlDlrawbrid Draws a frame sround the wvisibleRect and grid lines between the
fields of a table, if table.frame, table.verticalbrid. and
table.horizontalGrid are True. If a variable is False,
ThlDrawGrid does not draw the graphics ssscociated with it. It
does not redraw the fields of the table. The frame and grid
lines are one pixel wide. This routine is alsc called by both
TelDrawTable and ThllpdateRect and therefore will seldom be
nesded by most applications.

Toltpdatelect Updates the celle that lis within a rectangle defining a
povticr of the display window. Given an area on the screen,
it allows you to undate onlv & portion of the table. It is
useful for redrawing the tabkle after s message. a menu, oF &
form has been dizplaved.

ThlGetVisikle Adjuste table.visible and table.constraint so that they lie
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within the table,visiblelect clipping rectangle. The procedure
adijusts the top, bottom, left. and right of takle.constraint as
well., Constraint is based upon the number of entire celles that
can fit within visibleRect. TblSetVisible does rnot allow
constraint to contain cells that appear onlv partially on the
screen. This restriction ensures that the cwsor and cell
cutline can move into entire cells onlv.

INVERTING & TABLE

The following routines are used to invert (display in reverse video) specified
parts of = table.

Tl InvertRange Inverts the cwrent selection range, either a ramge of cells or
a range of text within & single field. A range is a
rectangular span of cells that has heen selected by the user.
Mothing will happen if the procedure is called arnd no range has
been selected.

TelInvertSpan Given a span of cells, it inverts the displaved cell of each
field within the span. Spans are rectangular areas defined by
column and row parameters. ThllnvertSpan will invert the
additional selections when a user scroalls dwring s selection.

Highlighting a Table ar Cell

The following routines are used to invert and highlight specified parts of a
table.

MOTE: Call ThiHilightTable and ThlilnhighlightTable whenever moving from a
table to a menu and back or when moving back and forth between windows,

TblHilightTakle Draws the cursor in the cuwrrentlell., inverts any selected
range of cells, and highlights all cells in the table that
require highlighting.

TblunhilightTakle Given a cell table, it eraszes the curser, uninverts any
range of selected cells. and removes the hiaghlighting from
any highlighted celle. The cursor is erased graphically
orly, =0 vou must reset it elsewhere with ThlSetCursor.

ThiHilightCell Given a CellTable and & Cellld, it draws the appropriate
putline around a cell, based on the value of hilightkind.

TEiDimHilightCell Draws a dashed cutline around a cell.

Scrolling
The table routines supports two tvpes of scrolling, the easy case and the

difficult case. The next version of this manual will provide up to date
examples of how to program these two cases.

1i-10  Common Code Reference



ThlS8croll The easy case: It scrolls the view of the table in the
direction indicated by ch (left arrow, right arrow, up
arrow, of down arrow), and updates the display. It also
updates visible and constraint =o that they match the
displaved area.

ThlGetSelectedCell ids The difficult case: locates the movingCell and anchor
Celllds, rearranges them in ascending order, adjusts
them from relative "unscrolled” Celllds to absclute
"ecralled” Celllde, and returns them as "first" and
"last" absclute {leogical) coordinates.

ThlScrolliadiustCellld The difficult case: transtorme an "unscrolled" Cellld
that is relative to the display screen intc an absolute
"sorolled” Cellld.

Coordinating Text and Cell Selections

The following routines are used in conjunction with commands such as Move and
Erase to simplify highlighting and confirmation of selected areas of & table.

TelStartSelection Fute the takle intoc command mode and sets
table.commandChar te ch. It works the same as if the ch
character had been included in the set of kevse {in
table.commands) passzed to ThlInitTable, and then
ThlEditTable was called later with that character. In
both cases, highlighting of =elections is enabled.

TolConfirmSelection Used to save the sowce selection range for commands that
require two szlection ranges, such as Move and Duplicate.
The table code will leave the sowce selection
highlighted while the user selectse a destination range.

ThlEscapeModes Fute the tabkle into the normal {non-command) state,
un—inverts any cell or text selection ranges, but leaves
the cursor and the highlighted cell on.

AFPPEMDIY F: SCROLLING

Yo tvpically need scrolling when there is too much data to fit on the screen
at once. Thiz appendix describes two tvpes of scrolling that are possible
with the table package. The first requires less programming effort, but it is
less versatile and powerful than the second.
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THE EABY CABE

8y

This tvpe of scrolling displavs only & portion of & cell table at a time.
window scrolls over the cell table, which is too large to be disslaved all at
once on the screen.

This techrique is easvy to program because the display is a portion of the cell
table itsel$. Fiogure F-1 illustrates this arrangement. H11 data to be
displaved must be stored in the uvunderlving cell table. The =sorelllell alwavs
equals {(1,1). There is no difference between the absclute Celllds and Celllds
appearing on the display {(thev are not the same in the difficult casel.
Because cell tables require large amounts of memory. cell tables in the sasy
case can store only a moderate amount of wunderlving deta values.

For applications with large amounts of cell values, =uch as dat: ase displavs
or miltiple sheet worksheets, vouw must program the "difficult cas=se" of

scrolling.

Follow these guidelines to implement "easy'" scrolling:

FIH+T
174
1 Define & clipping rectangle {in window relative piuxel coordinates) where

the table iz to be displaved. Do this by setting the values of

HFINES
table.visibieRect.topbeft.x
table.visibleRect.topleft.v
table.visibleRect.extent.x
table.vizibleRect.extent. v
HIM-Z

HIT-4

2 Define the cells that are visible by setting CellTable.visible {(these
vigible celles are clipped by the vicsibhleRect clipping rectangle before keing
displayved). Define the area of the cell tahle that the cursor can occupy by
eetting CellTable.constraint. This code will set Celltakle.visible and
CellTable.constraint so that as many cells as possible will fit within the
visihleRect:

$IT+5
ThlbetVisibleitable!;

{It =mets the values by putting cell {1.1) in the upper left corner of the
table. See the reference secticon for more details.!

it"= a good idea to restrict the cwsor to the visible area: otherwise, vour
=

cursor will be akle to scroll off the scresn display. In most cases,
constraint = visible.
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HIT-4

3 Fasy scrolling works by changing the visible area of the cell table
whenever the user tries to move to a cell that is not displaved on the screen.
The visible area actually scrolls over the cell table, acting as a window to
the cell values., The flow of control looks like thiss

IF TelEditTabkle {table, ch) = ocutOfField
© THEM IF MOT ThelChangeFields {(table, ch?
THEM ThlScroll (table, chls

I¥ the input character to the table tries to move the cuwrsor out of the
current field, the program first tries to move the cursor to an adjacent field
on the dieplav. I the field is not on the display screen, the scrolling
routine moves the visible cells in the scroll direction, and then draws the
new table view on the =screen.

FIM-2

HET

sEJ

ENE 4

THE DIFFICULT CASE

In difficult scrolling, the cell table containe only the datas that is
digplaved., Screolling is accomplished by reading new valoes into the cell
table.

The easy case performs sorolling by moving & visl
irn the difficult case, portions of & data base ar

tahle., Figuwe F-2 shows this arrangement.

ible area cver a cell table:
e read into an unmoving cell

Though the difficult case is more cumbersome to program, it allows scrolling
ocver a far larger table of values. Unlike the easy case, the size of the
sprolling area is not restricted to the maximum size of a cell table.
Difficult scrolling is limited by the size and speed of its underlvying data
base, and by the speed of loading the cell table each time =crolling occurs.

To scroll in the difficult case, follow these guidelines:

HIM+T

174

1 Define a cell table for displaving the data fields. Every cell in the
table may be displaved. You generally won™t neesd to scroll arcund on the cell
table bevond the borders of thes displav.

FIT-4 ) _

2 Organize arn underlying data base so that it can be fed into the displaved

cell table by rows and columns, as appropriate.

FIT-4
= Call the twe routines helow to transform the absolute celllids {the Ids of

the data in the underlving data base) intoc relative celllds (the Ids that are
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relative to the ares displaved on the screen). The idea is to map the cells
in the data base into & group of cells on the display.

£IT-4

4 To scroll, feed the text values from the data baze into the field
descriptors of the table displaved on the zcreen. Set =crelllell to the rnew
absolute Cellld for CellTable [1.13. Figure F-2 gives an example of this
transformation.

To screll fields with different properties, move the field descriptors. not
just the test values that the field descriptors peint te. Do thie by
rearranging the field pointers in the column arrav.
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CHAPTER 12: DIRECTORIES AND OVERLAYS

This chapter describes Common Code routines that simplify access of
information in directoriesz. GRiD-05 has a three-level file structure:
Devices, Subjects, and Titles. From a program, you can obtain lists of:

o The active devices.
o Subjects on a device.
o Titles and kind within a subject.

These liste are contained in files. For example, titles are contained in a
directory file with a kind of “Bubject™. You can use these lists to access
files. For example, after finding the the title and kind of file in a subject
on an active device, you can attach to the file and write to or read from it.

This chapter also describes the Common Code LoadOverlay routine. While this
routine is not intrinsically bound to the directory calls, it is used
primarily to load a Common Code overlay that supports the directory related
calls and is therefore described along with them.

The four calls related to directories are as follows:

LoadOverlay Loades into memory the Common Code overlay needed to support the
directory calls.

OpenDirectory. Attaches to the specitied directory so that the list of
devices, subjects, or titles within that directory can be
accessed {using GetDirltem). ‘

GetDirltem Each time this routine is called it returns the neut directery
item that matches a specified string.

FindThisTitle Searches for a specified title (file) under the Programs
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subject on active mass storage devices and returns a complete
pathname to the file if it is located.

CONSTANTS AND DATA STRUCTURES
¥ TYPE overlayType = (nolverlay,evaluatorlay,userCommonlay, commandlay)g

The overlayType is an enumerated type specifying wheo i= calling the
LoadOverlay routine. It is used by this routine to determine which of the
Common Code overlaves is to be loaded. The "userCommonbay" is the one used in
conjunction with the directory routines and iz the only one typically reguired
by application programs.

ATTACHING AND OPENING DIRECTORIES

The Common Code OpenDirectory call should be used to attach to directories.
This call attaches to the specified directory with a fileMode of oldFile and
an accessMode of partialDirfccess. (Refer to OsfAttach in the GRiD-05
Reference manual for details on these modes.) The OpenDirectory call returns
a connection the file that can then be used by GetDirltem to access items in
the directory list.

The declaration for OpenDirectory is as follows:

FUNCTION OpenDirectory (pathMame:StringPtrg
YAR dirConn: WORD):WORD;

The pathName parameter determines which directory will be "opened" as follows:

o Active Device Table - specify a pathMame with a zero length (pathMame™.len
:= 0). The function retuwrns a connection to the the file containing a list
of active devices.

o Root Directory — specify a pathMame that is just the device name. For
example, to obtain a connection to the file containing a list of the
Subjects on the Hard Disk, specify a pathName of “Hard Disk.

o Subject Directory - specify a pathNMame consisting of the device and subject
with a Kind of “Subject™. For example, to obtain a connection to a file
containing a list of the Titles under Programe on the Hard Dishk, specify a
pathMeme of ‘Hard Disk ‘Programs™Subject™.

ACCESSING ITEMS IN A DIRECTORY

Once you’ve obtained a connection to the desired directory using the
OpenDirectory function, vou can access the items in the directory list using
the GetDirltem function. Each time vou call this function, it returns one
item from the directory list. Thus, it is essentially a read operation where
gach read retwns a complete directory entry rather than a single byte. You
can read either forwards or backwards through a directory. The declaration
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for GetDirltem is as follows:

FUNCTION GetDirltem f{dirConn:WORD;
matchMame: StringPtrg
setTheWi ldCard: ROOLEAN:
setTheDirection: Bytes
fileMame: StringPtr:
VAR Eof: BOOLEAM): WORD:

The parameters for the function are as follows:

dirConn A connection number obtained with the OpenDirectory
routine.

matchMame ‘ A pointer to the string to be matched; it can include wild
card characters.

setThelildCard Each time you use a new matchName, set this to TRUE.

setTheDirection To search forward {(towards the end of the file) set this

parameter to O. To search backward (towards the beginning
of the file) =et it to 1. If vou want the direction of
search to remain unchanged while you change other
parameters, set this parameter to 2.

fileMame A pointer to the string containing the matched name
retuwrned by the function. If length of this pointer is
zero, it indicates no match was found.

Eof I+ the end or beginning of the file was reached, Eof will
be TRUE.

Using Wildcards with GetDirltem

You can use the wildeard character (CODE-W, decimal 247) within the matchiMame
string to obtain lists from a directory. For example, if you want to list
only those titles with kind “Text™ vou would specify & match string as
CODE-W~Text™. If vou want a listing of all the items in a directory, use a
string containing only the wild card character and call GetDirltem repeatedly
until the end-of-file {(Eof) i= reached.

EXAMPLE PROGRAM

The following example programs utilizes the LoadOverlay, OpenDirectroy, and
GetDirltems routines to build a list of:

o A list of active devices.
o A list of all subjects on the hard disk.
o A list of runnable programs under the subject Programs on hard disk.

SCOMPACT

$NOLIST DERUG

MODULE DirectorySearch;

SIMCLUDE ("wd’Incs Common. Inc™text™)
FIMCLUDE ("wl Incs*ConPas. Inc™text™)
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FINCLUDE ("w0 Incs Directory.Inc™texnt™)
FINCLUDE (“wO°'Incs*Overlavs. Inc™text™)
{BINCLUDE ("w("Incs Keys. Inc™Text™) X
SINCLUDE ("wQ'Incs 'MessageTypes. Inc™text™)
SIMCLUDE ("w("Ince ‘MessageFrocs. Inc™text™)

HINCLUDE (w0 Incs'FieldTypes. Inc™text™)
SIMCLUDE ("wi*Ince"FieldProcs. Inc™text™)
FINCLUDE {"wQ'Incs OsPasTypes. Inc™text™)
$IMCLUDE ¢ "wd*Incs"OsPasFrocs. Inc™text™)
SINCLUDE ("wlIncs "WindowProcs. Inc™text™)
FIMCLUDE (w0 Ince *WindowTypes. Inc™text™)

$INCLUDE {*wO*Ince'StringTypes. Inc™text™)
SINCLUDE ("wO Incs StringPFrocs. Inc™text™)

$LIST
k]
FRIVATE DirectorySearchs

{This function returns a pointer to a string containing a list of active
devices {(if mode = 1), a list of titles contained on the Hard Disk under the
Frograms subject (if mode = 2), or a list of titles with a Kind of “Fun
<wildcard:»™ {if mode = 3). The items in the list will be separated by
{CPETER/PHIL - what will the delimiting chars be?? Tildes, backguotes, or Tabs

I

or what™?7?3

FUNCTIOM ListDirectory(mode: Integer):StringPtrg;

LABEL 99

COMST
deviceTable = 1j
HardbiskSubjects =
HardDiskPrograms =
forward = 0Oy
backward = 1;
dontChange = 2;
wildCardkey = 247;
max [temlength = &60;

e
A8 "EP

~
)

VAR
gsearchDirection : Bytes
setTheWildCard @ BOOLEARN:
conn,dirConn.error 3 WORD;
attachMame: BtringFPtr;
matchMame: StringPtrg
fileMame: StringPtr;
result @ StringPtrg
Eof: BODLEAM;

BEGIN
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LoadOverlay (userCommonlay,error):
result == NIL:

{set up strings for attaching (OpenDirectory and matching (GetDirItem)}

IF mode = deviceTable THEM {attach to active device table’
BEGIN
attachMame™.len := 03
matchMame := NewString(Q);

AppendpAnyChar {matchMame, (CHR{wildCardkey))):; {match all devices}

END
ELSE IF mode = hardDiskSubjects THEM
BEGIMN {attach to Hard Disk root directory?’
attachMame := NewStringLit {° "Hard Disk™);
matchMame := NewString(0);

AppendAnyChar (matchMame, (CHR{wildCardkey))); {match all subijects}

END
ELSE IF mode = hardDiskPrograms THEN
BEGIN {attach to Hard Disk, Programs subject?
attachName := NewStringlLit
{" *Hard Disk *Programs™Sub ject™");
matchMame := MewStringlLit
{* “Hard Disk "Programs™Run”) ;
AppendAnyChar (matchMame, CHR (wildcardkey) )
AppendAnyChar (matchName, ("™ ) )3
EMD; {IF - ELSE?}

{attach/open the decired directory?
error := OpenDirectory{attachName,conn);
IF error = O THEM dirConn := conn
ELSE
BEGIN
dirConn := OFFFFH;
GOTO 993
END3
FreeString (attachMame);

{Get items from directory and build string of items}
fileName := NewString{maxItemlLength);
csetTheWildCard := TRUE;
thisfwayThatfway := forward;

REPEAT

errar := GetDirltem {(dirConn,
matchMame,
setTheWildCard,
thisfwayThatAway,
fileMame, '
Eof);

setTheWildCard := FALSE;

thisAwayThatfway := dontChanges

IF {fileName™.len<>0) AND (error=0) AND MNOT{(Eof) THEN

Directories and Overlays
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result:=ConCatStrings (result,Copy0fString{fileName));
UNTIL Eof OR f{error <> )3
Q9
ListDirectory := result;
Osbetach (dirConn, error):
FreeString (fileMame):
FreeString (matchName);
FreeS5tring f{attachName);
EMD:
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CHAPTER 13. COMMON CODE PROCEDURES AND FUNCTIONS

This chapter lists all of the procedures and functions provided by Common Code
in alphabetical order. For discussions of concepts and interactions of these
calls, refer to the appropriate chapter earlier in this manual. This chapter
simply lists the calls in alphabetical order and provides a comprehensive
description of each call for maximum ease-of-use for reference purposes.
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EppendanyChar

PROCEDURE AppendfnyChar (VAR str: StringPtr: ch: Char)g

Purpose and Operation
This procedure appends & single character to the tail of the string:
str := str + ch
If the string would exceed its max length when the character was appended,
then fAppendfnyChar allocates a new string with a greater max length, copies

str into it, and appends ch to it. It disposes of the original str and sets
str to the newly created string.

ApperndChar

FROCEDURE AppendChar {dest: StringPtr: ch: Char):

Purpose and Operation
Thiz procedure appends a single character to the tail of the dest string:
dest := dest + ch
However, it the dest string would exceed its max lenagth when the character was

appended, then AppendChar will not append it, and it will not return an error
message either.
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AppendSte i mng
PROCEDURE AppendString{dest, source : StringPtr):
Purpose and Operation

AppendString concatenates & copy of the source string to the tail of the dest
string, like so: ‘

dest := dest + =sowce
The source string remaine unchanged. I+ the append operation would make dest

too long foverflowing its max lenath), then the copy of the source string will
be truncated to fit the available space.
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FAGuuthorOFf ThisFile

FUNCTION AuthorOfThisFile{conn: Word;
VAR authorPFroductCode: Words

VAR versionOfThicsFile: Hytes
VAR ervor: MWord ): AuthorType;

Purpose and Operation

Given the connection number of a file, this function, on retuwn, provides the
product code and version number from the file’s authorlID record. The function
also retuwrns an indication of whether the file is in the new (3.0) format, old
(2.0) format, or in neither format.

Parameters
authorProductCede The product code identifving the application that created
this data file.

versionQfThicsFile A byte {(from the auvthorlD record) epecifying compatibility
level of the data file.
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CmdEr-ase

PROCEDURE CmdErase {(conn : Word:
msg : MessagePtr:
VAR error @ Word):

Purpose and Operation

This procedure displays the prompt "Confirm to erase file". If the user
confirms the prompt, the routine erases the file specified by the connection
number {conn) while displaying the message "Erasing file". When the file has
. been eracsed, the message "File erased" is displayed. If any key other than
CODE-RETURN is pressed after the "Confirm to erase file" prompt, the message
"Wo files erased" is displayed and no file is erased.

Parameters
conn The connection number of the file to be erased.
msg f pointer to yow message area.
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CmnmdMedi allsage

PROCEDURE CmdMediallsage {(pathMName : StringPtr;
initialUsage : Longlnts
m=g @ messageftr:

VAR refresh @ Rectangle:
VAR error @ Word)s

Purpose and Operation

This procedure implements the Usage (CODE-U) command that is supported in all
GRiD applications. It displays the current usage of system memory and storage
devices, and alsc the name of the current data file in the format shown below:

| lev ice Hard [

| suboject copponcode.
iTitle ConmandProcs
{LFind Tent

{Bubble Rencory £19 In Use 168 Free
iHard Disk 4435 In Use 2 Free
\Flappy Dick

Parameters

pathname The pathname of the current data file.

initiallsage The Long Integer retuwrned by MsglnitialUsage which indicatecs
the initial RAM usage before the data file was loaded into
memory. (Msginitiallsage should be called when vou are
initializing your application.)

msg A pointer to yow message area.

refresh A Rectangle that, on return, indicates what portion of the
secreen needs to be updated by the application.
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CmdProperties

FROCEDURE CmdFProperties (pathName : StringPtr;
msg @ MessagePtrg
VAR refresh @ Rectanglej .
VAR error @ Word):

Purpose and Operation

This procedure displays the properties (characteristics) of the file specified
by the pathname parameter. It should be called when the user has selected
"Show file characteristics” from the Transfer menu and has specified the
desired file by confirming the resultant File form. An example of the
resultant display is shown below:

Dew 1re Hard Disk

Sub dect COARRCodE
Titl= Hbout ThisBook
¥ird Text
ferzion 0.0.0 ‘
Lenath S28 |
Created Tuesday  28-Feb-24  3:55 pn

3:EE pa

HodiF ied Tuesday  28-Fab-24

_ File Thatastaristics

Parameters

pathname A pointer to the pathname of the file whose characteristics are to
be displavyed.

msg A pointer to the your message area. :

refresh f# Rectangle that, on retwn, indicates what portion of the screen
needs to be updated by the application.

Procedures and Functions 13-7



Compar-eByvytes

FUNCTIONM CompareBytes (VAR sowcel, souwrce2: Bytes:
count: Word:
VAR index: bord): Boolean:

Purpose and Operation

Compares one memory area with another one to see whether they match. Thevy
must be the =zame length.

NOTE: When passing a pointer to a "VYAR BYTES" parameter such as "VAR sourcel:
BYTES", remember to dereference the pointer, or the wrong code will be
generated. See the discussion of the Bytes data type in Chapter 3 for an

example.

Parameters

sourcel f pointer to the first location of the data.

spurcel A pointer to the second location of the data.

count The number of bytes to compare. This routine compares bytes in
sourcel to an egual number of bytes in sourceZ.

index An index into the source’s memory area, it indicates the first
byte position in the first memory area where the two memory
areas did MOT match. If the two memory areas are identical,
then index = FFFF. This value is returned by reference.
MOTE: the index starts at O (not 1) in order to be compatible
with PL/M. Hence, index = 0 represents the first position in
the memory area.

Retwrns

Comparelivtes returne a Boolean indicating whether or not the two memory areas
matched. If CompareBytes returns True, then the two areas matched exactly.
If CompareBytes returns False, then the index variable contains the first
character position where the two areas did not match.
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CompareStrings
FUMCTION CompareStrings{stri,str2: StringPtr): Comparison;

Purpose and Operation

The function compares the ASCII values of two strings character by character,
from left to right. Thus the greater string will be the one containing the
first character with a higher ASCII value. If two strings match up exactly
except that one string has additional characters, then the string with the
extra characters will be the greater one.

NOTE: This routine does MNOT discriminate between uppercase and lowercase. The
string A Red Cat Ran® is greater than "a red cat®.
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Comcatli its

FUMCTION ConcatlLits{(VYAR 1iti, 1it2: Bytes): StringPtr;

Purpose and Operation

The function will create a new string with the literals litl and 1it2
concatenated together. It allows you to concatenate string constants. The
len and max of the created string are the sum of the lengths of the two
literals.,

Example

COMNST » = "In progress”;

MegString := ConcatLite{"Find:®, =)

MsgString™.chars now equals "Find: In progress’

MOTE:s  When passing a pointer to a "VAR BYTES" parameter such as "VAR litl:
BRYTES", remember to dereference the pointer, or the wrong code will be

generated. See the discussion of the Bytes data type in Chapter 3 for an
example.

ConcatS8Strimngs

FUMCTION ConcatStrings(stri,str2:5tringPtr): StringPtr;

Purpose and Operation

The function will create a2 new string containing strl and str2 concatenated
together. The len and ma» of the created string are the sum of the current
lengths of the two strings {(not the sum of their max lengths). It disposes of
strl and str2 after creating the new string.
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CopvyvOfString
FUNCTIOM CopyO0fString(str: StringPtr): StringFtr:
Purpose and Operation

This function creates a new string and copies the value of str to it. The len
and max of the new string are both equal to the len of str.

MOTE: some Common Code routines deallocate the strings they receive as

arguments. If you don’t want to have certain stringes deallocated by them,
make a copy of the string with this procedure.

CopvyString
PROCEDUFRE CopyStringf{source, dest: StringPtr);
Purpose and Operation
This procedure copies the value of the source string to the dest string. Both

source and dest must be allocated already. If the source string is longer
than the dest string, then any extra characters will be truncated.
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DataFormConfirrmed

FUNCTION DataFormConfirmed (VAR dataForm : DataFormType;
dataFormMode : DataFormModeType;
msgStatus : MessagePtr;
msg : StringPtrg

VAR rect : Rectangle:
keyFrocess WORD:
VAR ch = CHAR) BOOLEAM;

Purpose and Operation

This function displays the specified form and, when confirmed, retuwrns with
the choices the user =selected for each item on the form. The function handles
display of the form and responds to arrow keys to move the selection outline
from choice to choice. The appearance of the form, definition of item types,
and the choices that will be displaved must be defined in a FLM data
structure. FRefer to Chapter 8 for a description of the PLM data structure and
the data types used with the form.

Parameters

dataForm The form®s PLM data structure.

dataFormMode This is an enumerated type: "normalDataForm" initializes and
displays the form, "initOnlyDataForm" just initializes the form,
"runOnlyDataForm" displays an initialized form.

msgStatus The MessageFtr vyou use for all activity with messages. If any
messages are cwrently visible then the form will be displaved
above them.

msg A pointer to the string to be displayed as the prompt for the
form. If some messages are already displayed this one will be
stacked upon the others. Fassing "MIL" for this parameter causes
no additional messages to be displayed. This stringPtr is
automatically deallocated.

Note: This string is actually displayed as a prompt. You must
call MegClearPrompt to remove it.

rect This rectangle defines what part of vour window the form will be
displayed in. Common Code will update this rectangle to reflect
what part of the window was actuwally used. It will not include
the area used by any messages.

keyProcess This is the cursor process ID. Common Code requires this for
menus, forms, and tables. It must be initialized with
"FldStartkeys" prior to use.

ch This CHAR returns the key that was pressed last. You should look
at this value only if the form was not confirmed.
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DPDataMernulConrnf irmed

FUMCTION DataMenuContirmed (dataMenu : DataMenuTypes
msgStatus @ MessagePtrg
msg = StringPtr:

YAR rect : Rectangle;
keyProcess : WORD;

VAR =zelection @ INTEGER;

VAR ch @ CHAR) : BOCLEAN;

Parameters

dataMenu The menu ‘the name of the second data item defined in the FLM
module) .

msgStatus The MessagePir vou use for all activity with messages. If any

messages are currently visible then the menu will be displavyed
above them.

msg A pointer to the string to be displayed as the prompt for the
menu. If some messages are already displayed this one will be
stacked upon the other=s. Passing "NIL" for this parameter causes
no additional messages to be displayed. This stringPtr is
automatically deallocated.
Note: This string is actually displayed as a prompt. You must
call MegClearFrompt to remove it.

rect Thie rectangle defines what part of your window the menu will be
displaved in. Common Code will update thic rectanagle to reflect
what part of the window was actually used. It will not include
the area used by any messages.

tevProcess Thise 1s the cursor process ID. Common Code reguires this for
menus, forms, and tables. It must be initialized with
"FldStartkeye"” prior to use.

selection Thie Integer returns which item was selected on the menu.

ch This CHAF retwns the key that was pressed last. You should look
at this value only if the menu was not confirmed.
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DeleteByvites

FROCEDURE DeleteBytes (VAR source, dest: Bytes:
sourcelen, pos, byteCount: Word);

Purpose and Operation

This procedure deletes a given number of byvtes from an area of memory; the
remaining bytes are moved together to close up the resulting gap. This
procedure is useful for removing elements from arravs, structuwres, strings,
etc.

Source and dest can refer to the same area of memory or to different areas.
MOTE: When passing a peinter to a "VAR BYTES" parameter such as "WAR souwrce:

BYTES", remember tc dereference the pointer, o the wong code will be
generated. DSee the discussion of the Bytes data tvpe in Chapter 3 for an

example.

Parameters

souwrce 6 pointer to an area of memory. DeleteBvtes copies souwrce into
dest, removing a specified number of bytes, as shown below.

dest A pointer to the resulting area of memory that contains the source

area without the deleted bvtes.
sourcelen The length of the source area, in bytes.

pos The position within the source area where DeleteBytes begins
deleting bytes.

byteCount The number of bytes to be deleted.

DeleteFromStrinmng
PROCEDURE DeleteFromStringistrs StringPtr:
firstPos, lastPos: Integer);
Purpose and Operation
Thi= procedure deletes characters from the string, starting at firstPos and

ending at lastFos. The routine then joins the remaining characters together
to close the gap. The max value of the string iz unchanged.
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FFExxecuteCommand
FUNCTION FFExecuteCommand f{filename: StringPtr) : WORD;
Purpose and Operation

This function is used to load a file and the application reguired to work on
that file intoc memory. In GRiD applications it is called when the File form
is confirmed and the user has specified a "Mext action" of "Get new file and
ite application”.

This function reguires only the file name f{as returned by the
FileFormConfirmed function) as its input. It passes this file name to the
system Executive which retrieves the appropriate application to work with that
file. For example, if you pass a file name with a Kind of “Text™ to
FFExecuteCommand, the Exzecutive locks for an application program with a Kind
of “Fun Text™ and loads that pregram and the specified text file into memorvy.

The calling program must check for an error return of "ok" from the function
and then do an OsExit. The system Executive will not load the new application

program and the specified file into memory until the current process has
exited.

Parameters

fileMame A string pointer to the name of the file as returned by the
FileFormConfirmed function.

Function Return
The function will return an error such as "File not found" if it cannot locate

an application that matches the specified file's kind. If an appropriate
application is found, the function returns "ok".
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FileFormConfirmed

FUNCTION FileFormConfirmed (FFMode: FFModeTypes

keyProcess: WORD:
VAR ch: CHAR:
VAR formPect: Fectangley
prompt: StringPtr;
VAR pathMame: StringPtrg;
spare: StringPtr;
VAR defaultfec: DefaultTypeRec:
attachMode: BOOLEAN;:
mode sHYTES
access: BYTE:
VAR connection: WORD;
exchangefode: FFExchangeModes
VAR exchangeResult: FFExchangeResult;
VAR saveResult: FFSaveReszult) : Booclean:

Purpose and Operation

This function dieplays the File form, handles movement of the selection
outline when the user presses the arrow keys, and returns with the selected

items when

the form is confirmed. The function also displays appropriate

messages and prompts. The items that will be displaved in the form can be
varied according to conditions established when the function is called. Table
13-1 lists typical settings uvsed by GRiD applications when calling this

function.

& thorough discussion of the capabilities of this function,

refer tc Chapter 8.

Parameters

FFHode "

kevFrocess

ch

formRect

prompt

pathMame

spare

An FFGet or FFFut. Usually set to FFGet except for "Write to a
file". Determines which message will be displaved with the
form.

This is the cureor process ID. Common Code requires this for
menus, forms, and tables. It must be initialized with
"FldStartkeys” prior to use. '

The last keyetroke typed. VYou should need to lock at this
character only when the form is not confirmed.

This rectangle defines what part of vour window the form will
be dieplaved in. Fetwne the rectangle that your application
should refresh.

A pointer to the string to be displayed as the prompt for the
form. This stringPtr is automatically deallocated.

The pathMame parte that the function should display if defaults
are specified in the defaultRec. For example, if you only want
to display the Kind item, the pathname supplied here might be
“Tent™. On retwn, it indicates the actual complete pathMName
that the user confirmed.

Mot currently used. Pass NIL to this parameter to ensure
compatibility with future uses.
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defaul tRec

attachMode

fileMode

access

connection

exchangehode

esxchangeResult

saveResult

Defines which parti(=z) of the pathiame parameter should be
displaved initially in the form and which parts should be
initially blank.

Specifies whether the indicated file should be attached.
You'll usually want to attach the file except for =such
operations as "Show file characteristics”.

The file mode for the attach such as update, old, new. {(See
OsAttach in the GRiD-0S Reference for a discussion of these
modes. )

The accesse mode for the attach such as read only, write only,
update (read/write). {(See OsfAttach in the GRiD-05 Reference
for a discussion of these modes.)

The connection number of the attached file returned by the
function.

Specifie=z whether to display the "Mext action" {exchange!
and/or "Save changes"” items on the form.

On entry, specifies which of the "Mext action" choices should
bhe displayed:; on retwn contains the choice that was confirmed.
See Chapter 8 for a detailed discussion.

On entry, specifie=z which of the “"Save changes" choices should
be in the selection outline:; on retwn containe the choice that
was confirmed.

FFliade Default attach file  access Exchange FFExchangeResult
Dev Subj Title Kind Hode HNode Hode {Input)

Save FFPut  Yes Yes Mo VYes  True Update Update NoEx/MoS Don’t Exchange
Exchange FFBet Yes VYes Mo VYes True Update Read  ExfndSave ExFileshnd/Orfipps
Include FFGet VYes Yes Mo Yes True 0ld  Resd  WoEx/HoS Don’t Exchange
Frite FFPut  Yes Yes Mo Yes True New  Update CxfndSave Don’t Exchange
fppend Frbet Yes Yes Mo Yes True \Update Update ExfindSave Don’t Exchange
Erase FFéet Yes Yes Mo Yes True Old  Update MoEx/Me5 Don't Exchange

Characteristizs  FFBet  Vec

Yes

Ho Yes False 01d  Update MoEx/MoS Don’t Exchange

Table 13-1. Tvpical parameter settings for FileFormConfirmed
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FimalizeFPFropertieslL.ength

PROCEDURE FirmalizePropertieslengthiconn: Word;
VAR error: Word)s

Purpose and Operation

This procedure takes the current File Peosition {LonglInt) and writes that value
to the file'= header when the file is written to a device. The procedure does
not, itself, know the length of common properties. You should call this
procedure immediately after vou have written the last of vour common
properties records. After calling this procedure, you can begin writing data
records and application properties records.

Parameters

COnm The connection number specifying the data file whose properties
records”™ length are being finalized.
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FindBvte

FUNCTIONM FindByte (VAR source: Bytes;

ByteToFind: Charg
count: Words
VAR index: Word): Booleang

Purpose and Operation

This function searches an array of bytes in memory for a given character, and
retwrns its position in the array.

Parameters
=ource
ByteToFind
count

index

Returns

)

& pointer to the location of the dats to be examined.

The character or byte to be compared with the memory area.

The length of the memory area, in bytes.

An index into the source’s memory area, it indicates the
position in the area where the memory and the character matched.
This value is returned by reference.

NOTE: the index starts at O (not 1) in order to be compatible

with FL/M. Hence, index = 0 represents the first position in
the memory area. :

FindByte retwns a Hoolean indicating whether or not the byte was found in the

memory area.

If FindByte retwns True, then the index variable contains the

character position where the match was successful. If the byte was not found
the function returns False and index is set equzl to -1 (FFFFh).
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FinmndThisTitle

FUNCTION FindThisTitle{title:StringPtr;
VAR error:bord) :StringPtr;

Purpose and Operation

This function, given the title and Kind of a file, searches the Programs
subject on all active mass-storage devices for the specifed file. If the file
is found, the function retwns a complete pathname
(*device'subjecttitle™kind™) to the specified file. This function is used by
GRiD proarams such as printer drivers to obtain the pathname of a file whose
title is known {(for example, Serial™Device™) but which may reside on any of
several devices.

Parameters
title A pointer to the string containing the Title™ind™ of the decsired file.

The string can contain wildcard characters (CODE-W, decimal 247). Note
that this string is not freed by FindThisTitle.

Function Return
A pointer to the string that is the complete pathname of the of the first file

found matching the specified title. If no match is found, a MIL pointer is
returned.
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FldDimiH: R ightField

FROCEDURE FldDimHilightField(YAFR field: FieldDescriptor):

Purpose and Operation

This procedure drawse a one-pixel dashed outline box around the field, leaving
a one-pixel space from the field boundary.

FldDrawlCursor

PROCEDURE FldlrawCur=or (VAR cur: CursorDescriptor):

Purpose and Operation

This proceduwre makes the cursor wisible and sets cur.on to True. It also sets

the cursor blink count.
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FldDrawField
FROCEDURE FldDrawFieldi{VAR field: FieldDescriptor);
Purpose and Operation

This procedure eracses the given field and then redisplays the field s text
string. It clips the cursor and text to the field s rectangle —— when the
field is full, any extra characters don’t overwrite the adjacent cells. Call
it when vou need to display initial valuee or redraw the updated value of a
single field. Thics procedure accomodates multi-line fields with
word-wrapping, but does not word wrap the last line of the field.

If the fieldkind is numeric, then the field receives additional formatting.

If & number is too wide to fit in the field’=s display area, then FldDrawField
truncates any additional fractional digitse without rounding. If the integer
portion of the number i= tpo large, then it displays asteriskes in the field to
indicate overflow. The actual contents of the field are not changed, however.

FldDrawFieldChars

FROCEDURE FldDrawFieldChars{(VAR field: FieldDescriptor):

Purpose and Operation

Draws the field s text string without erasing the field first. It clips the
cursor and text to the field’'s rectangle -— when the field is full, any extra
characters don”t overwrite the adjacent cells. This procedure accomodates
multi-line fields with word-wrapping., but does not word wrap the last line of
the field.

If vou're redrawing many fieldes at once, it's faster to erase many fields at
the same time, incstead of erasing them individually, as FldDrawField does.
The faster way is to erase with WinEraseWindow or WinEraseRectangle, and then
redraw the fields with FldDrawFieldChars.
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FldEditField

FUMCTION FldEditFieldi{VYAR cur: CursorDescriptor;
ch: bord): FieldEditFesult;

Purpose and Operation

This all-purpose routine inserts values into the field’s character string,
performs various key functions, and updates both the display and the curcsor.
It recognizes BACKSFACE, CODE-BACKSFACE f{erase previous word!,
SHIFT-CarriageReturn, and arrow keys. Fressing the RETURM key enters both a
Carriage Returrn (CR) and Line Feed (LF). To enter only a CR, press CTRL-M.

Returns

After attempting to insert a character or perform a function, the procedure
returns one of these values:

ignored The user pressed ESC, and nothing was done to the contents of
the cell -- however, any celections are cleared, and the table
leaves command mode. The procedure also returns this result if
it received a character that it did not know how to process. By
testing for this result, you can allow terminal emulation
characters f{such as CTREL characters) to pass through the
application to another application or processor.

processed Thie result is currently not implemented and will never be
returned.

outOfField Ar attempt was made to move the cursor cut of the cell.
FldEditField doesn™t actually move the cursor out of the cell.
€all FldChangeFields to do so.

bufferFull The text string of the cell is full. It cannot contain any
additional characters. NMote: if the test pointer of a field
descriptor is nil, then FldEditField returns bufferFull as well.
That is, if no text string has been allocated for a field., then
that fields"s text buffer cannot accept text and will therefore
appear to be full.

fieldFull The text buffer is nmot full, but mot &1l the characters in the
cell can be displayed. The character is inserted into the cell
anyway. A fieldFull result occurs when the user presses
SHIFT-RETURN or types enocugh text to fill the displayed area of
the cell. By checking for the fieldFull condition, the
application can then add another line of vertical space to the

cell.

escaped This result is currently not implemented and will never be
returned.

ok The procedure successfully processed a character, such as an
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arrow key, that did not change the contents of the cell, or the
procedure processed a character that changed the cell’s
contents. This includes inserting, modifying, or deleting text
characters in the cell.

If you want to pase a character of type Char to this routine, use the
following example code. In the example, cursor is of type CursorDescriptor,
oneCh i of type Char, and result ics of type FieldEditResult:

result := FldEditField{cursor, Ord{oneCh));

If the user types a number that is too large to fit in a numeric field, the
field now fills up with astericks. Erasing part of the number or enlarging
the field causes the astericsks to disappear.

The FieldEditResult of fieldFull can be used to support multiline fields. The
fieldFull result means that there was enough room in the field’ s text buffer
tc hold the new character, but not all the characters in the field can be
displayed. {(The character is incerted into the field anyway. The characters
that are not shown are at the end of the buffer.) To display the hidden
charactere by changing the field into a multiline field, the program can
change the size of the field'= box and redraw it.

There are two waye to generate a fieldFull result.

o Fill up the field with text. The first character that cannot be
displaved will cause a fieldFull result.

o Type SHIFT-RETURM on the last line of a field. After inserting the
SHIFT-RETURN character into the field, FieldEditField returns
fieldFull.

By checking for the fieldFull condition, the application program can then add
another line of vertical space to the field. To add szpace to a =zingle field,
change the size of its box and redraw it.

Freszing the RETURM key by itself only inserts a Carriage Retwn - Line Feed
pair into the field. You must press SHIFT-RETURM to begin a new line of a
field. This distinction i=s necessary to maintain compatability with Compass
Computer interchange files. SHIFT-RETURM enables you to define multiple lines
in a field, which can then be combined as a single Compass file record.
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FldEraseCursor

FROCEDURE FldEraseCursor (VAR cur: CursorDescriptor):
Purpose and Operation

This procedure erases the cursor from the display without affecting its
position in the field or in the window coordinates, and =sets the blink count.
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FldFor-matl_ inmne

FUNCTION FldFormatLine (VAR field: FieldDescriptor;
charIndex: bords
VAR limPos: Word:
VOFR leftEdge: Integer): Booleans

Purpose and Operation

FldFormatLine examines the text of a FieldDescriptor and determines where the
text should appear on each line of a multi-line field. It does not display
the field, however.

It performs word-wrapping auvtomatically: if a word is too long to fit on a
line, FldFormatline does not include it in that line. The last line of the
field is not word-wrapped, however. WdNote that a1l characters in a field are
displayed, including spaces. If a space occcurs in the field, it may be
displayed as the first character of a line; that line will appear indented by
& Epace.

This function, alsc interprets RETURN and SHIFT-RETURN separately.
FldFormatLine formats Carriage Return and Line Feed characteres just as it does
any other characters, by inserting them into the line. If FldFormatLine
encounters a SHIFT-RETURN character when formatting the line, it ends the line
with that character.

Parameters
It takes these parameter variables:
field The FieldDescriptor of the field being formatted.

char Index An index into the field's text string. It shows which character
in the text string will become the first character of a line in
the field. For example, if you call FldFormatLine three times
with charlndex = 1, &6, and 11, then the three formatted lines in
the field would begin with the first, sixth, and eleventh
characters recspectively from the text string.

limPos An index into the field's text string that shows which character
in the text string will begin the MNEXT line. This variable is an
OUTFUT from FldFormatLine.

leftEdge The position of the left edge of the text, measured in pixels
from the left boundary of the window. In conjunction with

FieldDescriptor.box, it controls the alignment of text within the
cell.

Returns
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The output of FldFormatLine is & Boelean. If it is True, then the cuwrent
formatted line contains the last of the text from the text string. If it i=s
False, then there is still more text left in the text string to be formatted.

Example

To format & multi-line field, the application will need toc call FldFormatbLine
repeatedly. The limPos that FldFormatLine calculates becomes the new
charIndes when FldFormatlLine ie called again:

FldFormatLine ( , charlIndex, limFos, )
=1

FldFormatLine ( ., charlIndex, limPos, )

FldFormatLine { ., charlndex, limFPos, )
The limPos variable is an output representing where the next lirne =hould

start. When vou call the procedure again, the old limFos should now become
charIndex, which shows where the current line begins.
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FldiHi lightField

FROCEDURE FldHilightField{(YAR {field: FieldDescriptor);

Purpose and Operation

This procedure draws an outline box around the field. The line of the box’s
putline is three pixels wide, and it lies one pixel away from the field's
outer boundary. The cursor’s three-pixel outline is generated automatically.

FilidImsertInField

FUMCTION FldInsertInField{(VAR cur: CursorDescriptor;
chs Char): Booleang

Purpose and Operation
This function inserts a character in the field at the cursor’s current
character position, and verifies its insertion by retwning True or False. It
does not redraw the display on the screen. Most applications should call
Fl1dEditField instead.

FldiIimver tChar
FROCEDURE FldInvertChar{field: FieldPtr; pos: Word):

Purpose and Operation

This routine performs an edxclusive OF operation with a field’s screen display
to change a character position to inverse-video.
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FladReadi<ew
FUNCTION FldReadkey(YAR cursor: CursorDescriptor): Word:

FldReadkey replaces two routines, ConkeyPressed and ConCharlin, that were used
to busy-wait for input from the keyboard. Instead. this procedure leaves the
processor free for other tasks while waiting for a key to be pressed.

The function waite for an interrupt signifying that a key has been pressed.
If no keyes are pressed for a certain time interval, the function blinks the
cursor, and then resumes waiting for a key to be pressed. ({(Your application
program will wait at the statement containing this function call.) If a kevy
ie pressed, then the function returns the character. and vyour application
program can continue.

Note: Czll FldStartkeys once when you initialize yow program, before calling
this function. When vour program finishes, call OsDeleteProcess to delete the
CUrsor process.

Status bits from the kevboard are returned in the high order byte of the word.
The high-order byte of the word is defined as follows:

Bit Abbreviation Meaning
a8 1BF =1 if character available
9 ORF =1 if latest command

has not been processed
10 inot used) {not used)
11 {not used) (not used)
12 RFT =1 if & repeated character
13 SHFT =1 if¥ a shifted character
i4 CODE =1 if a code character
15 CTRL =1 if a control character

Use the example code below to ignore the status byte in vour programs. In it,
ch is of type Char, and cursor is of type CursorDescriptor.

ch := Chr {FldReadkey{cursor)):
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FldSetlCursor

PROCEDURE FldSetCursor (VAR cur: CursorDescriptor:
field: FieldPtr):

Purpose and Operation

This procedure sets the cursor at the last characater position in the given
field and zets Cur.on to False. The procedure does not alter the display.

FldSetfFPos
FROCEDURE FidSetPos{(VAR cur: CursorDescriptor; pos: Integer);
Purpose and Operation
Given the character position of the cursor., it sets the x-y pixel coordinate
for the place element of the cwsor. An application can set the cursor to any

character position in the field. The display is unchanged. Cur.on is set to
Falese.

FlidStarti<ews
PROCEDURE FldStartkeys (VAR cursor: CursorDescriptor);
FldStartkeys starts a process to control the cursor. It puts the PID of the

process into cursor.keyFrocess.  (You use it to "initialize® the cursor, in
effect.)
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FomtCoumnt
FUMCTION FontCount: Integer:
Purpose and Operation

This function returns an integer which indicates how many fonts are available
in the system. Most applications will not need to uze this function since, if
they have the name of a font, they can directly obtain the index number of
that font and need not scan through the list of fonts. However, if an
application {(for example GRiDManager) needs to maintain its own list of fonts,
FontCount mavy be useful.

FontSetid
FUNCTION FontGetM {name: StringPtr): Integer;
Purpose and Operation
Given a pointer to the font name, this function retwrns an integer {index)
that is associated with the current font. Thie value can then be used to

correctly position the choice field highlight when an application displaye a
data driven form.

FomntiMthMNMame
FUNCTION FontMthMame(index: Integer): StringPtr:
Purpose and Operation

Givern the font index number, this function returns & pointer to the string
containing the name of a font. (If the index value is not in the list of
fonts, the function returns MIL.) This function can thus be used by an
application toc obtain the name of the current font associated with a data
file. The application could then, for example, write the name of that font to
the common properties record of the file.
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FomntSetikhame
FROCEDURE FontSetMame{name: StringPtr: VAR error: Word):
Purpose and Operation

This procedure causes the font specified by the name parameter to be loaded
into memory. This font thus becomes the current font.

Fossible Errors

Al dicgk errors.
Out of memory.

FontSetiNth
FROCEDURE FontSetMthiindex: Integer: VAR ervor: Word);
Purpose and Operation

Thie procedure causes the font specified by the index parameter to be loaded
into memory. This font thus becomes the current font.

Fossible Errors

&1l disk errors.
Out of memory.

-
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ForamaImit

FUNCTION FormInit
(usableRect: Rectangle:
itemCount,
maxChFerlLabel,
choicelines: Integer;
FUNMCTION
TtemStr {col ,row: Integer:
field: FieldPtr): StringPtr
): MenuFormPtrg

Purpose and Operation

This procedure creates and initializes & form with & non-editable column of

items and column of choices, which may or may not be editable. It is used

with the old-style of dynamic forms and is not required with data-driven

forms. Refer to fppendix C for a complete description of this function.
FreeStrinmng

FROCEDURE FreeString(VAR str: StringPtr);

Purpose and Operation

Given the StringFtr to a string, FreeString will release the memory that the
string occupied and return that memory to the FASCAL heap.

Note: vou must MEVER modify String™.max, because FreeString uses that number

to determine how much memory to release to the heap. Other data values may be
incorrectly released if String™.max is changed from its original value.

FreeStrimgsInDataForm

FROCEDURE FreeStringsInDataForm (VAR dataForm : DataFormType);

Purpose and Operation

This proceduwre frees all the strings in a data form. It should be used only
if you do NOT store the values of a form in the form itself. If vou store the
values of a form in permanent variables, vyou can call this procedure after vou
have copied current form values into the variables.

Parameters

dataForm The form whose strings are to be freed.
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GetDiriItem

FUMCTION GetDirltem

VAR
Purpose and Operatio
This function obtain
file. Each time vou
matchMName is returne
contain wild card ch
directory and can ch
Paramters
dirConn
matchName

zetTheWildCard
setTheDirection

fileName

Eof

Function Return

The error code: zero
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{dirConn @ WORD:

matchMame : StringPtr;
setTheWildCard : BOOLEAN:
setThelirection : Byte:
fileMName : StringPtr:

Eof : BOOLEAM): WORD;

3

s lists of devices, subjects or titles from a directory
call it, the next item that matchez the =pecified

d from the specified connection. The matchMame can
aracters. You can search forward or backward through the
ange the direction with each csll.

& connection number cbtained with the OpenDirectory
routine.

A pointer to the string to be matched: it can include
wildcard characters (CODE-M, decimal 247). FRefer to
Chapter 12 for erxamples of the use of wildcards.

Each time vou use a new matchMame, set thiszs to TRUE.

To search forward {(towards the end of the file) set this
parameter to 0. To search backward (towards the beginning
of the file) et it to i. If vou want the direction of
search to remain unchanged while vou charnge other
parameters, set this parameter to 2.

A pointer to the string containing the matched name
returned by the function. I+¥ length of this pointer is
zero, it indicates no match was found.

I+ the end or beginning of the file was reached, Eof will
be TRUE.

10} indicates success.

ference



CethhextRecor d

FUMCTION GetNextRecord (conn: Word:
VAR gRecord: GeneralRecordPointer;
VAR gRecordilength: Word;
thislsTheAuthorCalling: Boolean;
VAR error: Word): Booleans

Purpose and Uperation

If this function returns TRUE., the function retwns with & pointer to the next
property record from the data file and the lenath of that record. If vou have
specified that vou are the author of this file, &1l property records,
including application {user) properties, will be retrieved using this call.

I¥ vou have specified that yvou are not the author, application {user)
properties records are automatically zkipped and only common properties
records are retwned. The procedure updates the current file position pointer
=0 that it i= pointing just beyond the end of the record just retuwned.

I the function retwns FALSE, it indicates that the record is a data record.
The current file position pointer iz positioned so that the next OsRead will
return the first character of the data record. In this case, gRecord will
contain the first character of the data record. Mote: when a data record is
encountered by this function, it is up to the application to read the data
record. There ie no automatic mechanism to skip over the record and, in fact,
subseqguent calls to GetMextRecord will not update the current file position
peinter.  You must use OsRead to move the pointer to the end of the data
record before calling GetMextRecord again.

Parameters

Conn The connection number for the file whose records are
being read.

gRecord & pointer to the beginning of the buffer holding the

next record from the data file. The +function
allocates s new buffer i gRecord is MIL or if the
current length of the buffer is shorter than the
next record in the file. The format of gRecord is
defined below.

gRecordlength A& Word specifying the length of the properties
record. Mote that the value retwned here is
meaningless for data records.

thislsThefuthorCalling & Boolean that, if set true, permits all property
records {(common and user) in the data file to be
read. If =et false, the function automaticslly
skips application {user) properties records and
returne only common properties records.

Function Return

The procedure always retwns a Boolean that is True if the first bvte of the
record containe FE hex (a common properties record). It also returns True i#
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you are the author of the file {thislsThefuthomCalling set True) and the first
byte of the record contains FD hex {a binary user properties record) or FF hex

{a user properties text record).

General Record Format

CONMST  userPropsByte = OFFh;
commonFropsByte = OFEh;

binaryUserFropsByte = 0OFDh;

GeneralRecord = RECORD

CASE headerByte : Byte OF
userPropsByte: { textString: ARFAY [1..23 OF Char ): { ends with CRLF 2

commonPropsRyte: { commonFrops: CommonPropertiesRecord )
binaryUserFropebyte: | userbength: Word: userFrops: ARRAY [1..13 OF

Byte )3
EMD3

GeneralRecordPointer = “GeneralRecord;
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GCGetVersionStrinmg

FUNCTIOM GetVersionString (pID : Word) @ StringPtr:
FPurpose and Operation

This function retwns a pointer to the string containing the version number
and message for the file identified by the plD parameter. GRiD applications
use this function to obtain their own version number for display when the
application iz first initialized and when the user presses CODE-7?.

Parameters

plD process ID for the cwrent application. f{Use OsWhofml to obtain vour
own piD.)

Returns

A peointer to a string containing & three numeral version number in the
following format:

Yersion H.y.z’
where @, v, and z are integers in the range [0..2551. Applications may assign
significance to %, v, and z. If the software has not had the version set in

the file descriptor by the version program, the string returned will be:

Mersion Q.0.07
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ImnmsertiBytes
PROCEDURE InsertBytes (VAR source, dest: Bytes:
len, pos, byteCount: Word):
Purpose and Operation
This procedure inserts bytes into a specified area of memory. The contente of
the inszerted bytes are undefined. This procedure is useful for inserting new

elements into arrays, structwes, strings, etc.

Source and dest can refer to the same area of memory or to different areas.

Parameters

sOurce A pointer to an area of memory. InsertBytes copies souwrce into
dest, inserting a specified number of bytes, as shown below.

dest A pointer to the resulting area of memory containing the source
area and the inserted bytes.

len The length of the source area, in bytes.

pos The position within the souwrce area where the incertion begins.

byteCount The number of bytes to be inserted.
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Imser-tChar ImnSterimg
FUNCTION InsertCharInString(ch: Char:

str: StringPtrg
pos: Integer): Hoolean;

Purpose and Operation

This function inserts a single character into a string. It inserts ch into
sty beginning at the character position given by pos.

I¥ inserting the ch would make str longer than its max length, then
InsertInString retwns False, and nothing is inserted.
ImsertImnSteinmng

FUNCTION InsertInStringipiece, str: StringPtr:
pos: Integer): Boolean;

Purpose and Operation
Thie function inserts a string into another string. It inserts piece into str
beginning at the character po=zition given by pos. The existing characters of

str are moved aside to make room for the insertion.

I¥ inserting the piece would make str longer than its max length, then
InsertiInString returns False, and nothing is inserted.

Imnteger- ToString
FUNCTION IntegerTobtringflint: Integer): StringPtr:
Purpose and Operation

IntegerToString converts an integer between -32768 and 327467 inclusive into a
string, then returns a stringPtr to the string value.
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LeftMarginmn

FUNCTION LeftMargin:

Integer:

Purpose and Operation

This function returns the size of the left margin

{in pixels) of a field.

Thisz value can be used along with the values returned by the font-oriented

functions such as CharWidth to determine the size of fields.

The following

figure illustrate=s the value returned by LeftMargin.
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LoadOwver 1L avyw

PROCEDURE LoadOverlayiwhatlay @ OverlayTypes
VAR error : Word);

Purpose and Operation

This procedure loads the specified Common Code overlay into memory. The
whatlLay parameter requires an enumerated type that is defined as follows:

TYFE overlayType = {(nolverlay,evaluatorbLay,userCommonlay, commandlLay)gs

The whatiay parameter specifieszs which of the Common Code overlays is
to be loaded. The "userCommonbay” is the one used in conjunction
with the directory routines and iz the only one typically reguired
by application programs. If the specified overlay is already loaded
into memory, then no action is performed by this routine.

If the reguired overlay can not be found, the message "Error #:
Unable to access system device” is displayed. This error would
occur, for example, if Common Code was originally loaded from a
dickette and that diskette was subseguently removed and not
accessible when LoadOverlay is called.

Parameters

whatOverlay Specifies which of the Common Code overlays is to be
loaded.
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Ma:

FUNMCTIOM Max {(a,b : Integer): Integer:
Purpose and Operation

This function returns the value of the larger of two integers.
Parameters

a,b The integers to be compared.
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MernuFormConrnf i rmrmed

FUMCTION MenuFormConfirmed
(menuForm: MenuFormPtr;
keyProcess: bord;
FUNCTION ItemStricol, row: Integer;
field: FieldPtr;
): StringPtrg
FUMCTION ChoiceStr{col, row: Integer;
choice: Integer:
): StringPtr;
FUMCTION Choicelnfoicol, row, choice: Integer;
reguest: ChoiceFeqguest
Y: Integers:
FUNMCTION Scrollkey {(ch: Char): Updatekind;
VAR selection: Integer:
VAR ch: Char
): Boolean;

Purpose and Operation

This all-purpose function returns True when the user confirms a menu
selection or new values on a form. It returns False if the user
escapes out. This function is used with the old-stye of dynamic
menus and forms —— use DataMenuConfirmed and DataFormConfirmed with
data-driven menus and forms. FRefer to Appendix C for a complete
description of MenuFormConfirmed.

MernuFormDi spose

FUNCTIOM MenuFormDispose{menuForm: MenuFormPtr):
MenuFormFtr;

Purpose and Operation
This function deallocates the menu or form pointed to by the
MenuFormPtr. It is used with the old-style of dynamic menus and

forms and is not reguired with data-driven menus and forms. Refer
to Appendix C for a description of this function.
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MernulImit

FUMCTION Menulnit{usableRect: Rectangle:
itemCount: Integer;
FUNMCTION ItemStr{index: Integer): StringPtr):

MenuFormFtr;

Purpose and Operation

This procedure creates and initializes a menu having a single column
of choices. It is used with the old-stvle of dynamic menus and is

not required with data-driven menus. FRefer to Appendix C for =z
complete decsription of this function.
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Minm

FUMCTION Min fa,b : Integer): Integer;
Purpose and Operation

This function returns the value of the smaller of two integers.
Parameters

a,b The integers to be compared.
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MoveBvtes

PROCEDURE MoveBytes (VAR sowrce: Bytess
VAR dest: Bytes: length: Word);

Purppse and Operation
MoveBytes moves data from one location in memory to another.

NOTE: When passing a pointer to a "VAR BYTES" parameter such as
"WAR souwrce: BYTES", remember to dereference the pointer, or the
wrong code will be generated. See the discussion of the Bytes data
tvpe in Chapter 3 for an example.

Parameters

sSOoUrce A pointer to the location of the data to be moved {(i.e..
to the first element of an array of bytes).

dest A pointer to the new destination of the moved data (i.e..
to an element of an array of bvtes).

=

length Specifies how many bytes are to be moved, from O to 55535.

MoveReverseBytes

FROCEDURE MoveReverseBytes (VAR source: Hytes:
VAR dest: Bytes: length: Word);

Purpose and Operation

MoveReverseBytes moves data from one location in memory to another.
It moves the data starting from the end of the data rather than the
beginning, as shown in the figuwre below. This allows vou to move
bytes into & destination that overlape the source location.

MOTE: UWhen passing a pointer to a "VAR BYTES" parameter such acs
"WAR source: BYTES", remember to dereference the pointer, or the
wrong code will be gernerated. See the discussion of the Hytes data
type in Chapter 3 for an example.

Parameters

source- A pointer to the location of the data to be moved (i.e..
to the first element of an array of byte=).

dest A pointer to the new destination of the moved data (i.e.,
to an element of an array of bytecs). (Mote that this is
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the first element of the destination, not the last.)

length Specifies how many bytes are to be moved, from O to 65535.
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MesgClearMessage

FUNCTIONM MsgClearMes=zageimsg : MessagePtr) : Boolean

Purpose and Operation

Erazes any messages cwrently displayed. This does not erase
prompte. Visible prompts are not affected by this function.

I the return value of the function is true, the application must
update the rectangle in the window indicated by msg™.rect.

MsgCl earPrompt
FUNCTION MsgClearPromptimsg @ MessagePtr) : Hoolean

Purpose and Operation

Erases any prompts currently displayed. Messages that have prompts
stacked on them are also erased by this function, otherwise messages
are not affected by this function.

If the return value of the function is true, the application must
update the rectangle in the window indicated by meg™.rect.
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MsgiExit
PROCEDURE MsgExiticode : Word: msg : MessagePtr)
Purpose and Uperation
Thic procedure can be used by an application to display a predefined

message and then exit. The code parameter dictates which message
will be displaved:

code Message displayed
0 - {no message displayed)
2 Out of memory

Confirm to exit
other System Error: lerror codel
Confirm to reinitialize system

An O=Exit iz always peformed automatically by MsgExit. If the code
iz 9, no message is displaved and the exit is immediate. I+ the
code is 2, the message "Out of memory..." is displayed and the exit
is performed when the user presses CODE-RETURN: if any other key
are pressed, they are iagnored.

Any code other than 0 or 2 indicates a catastrophic event. The
syetem error code will be displayed along with the "Confirm to
reinitialize..." message and the exit will be performed when the
user presses CODE-RETURN: any other keys ore ignored.
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Msg Imit
FUNCTION M=glnit : MessagePtr
Purpose and Operation

Thie function dynamically allocates a MessageStatus record and
returns a pointer to it. All necessary fields of the record are
initialized, including the location of the message. The kox field
in type FieldDescriptor is initialized to the bottom of the current
window. This is the default position of all single mescage/prompts
and the point at which stacking begins.

Each message or prompt vou use must have a MessageStatus record.
Therefore you must call this function before calling the functions
which actually display the message or prompt.

The organization of the MessageStatus record is as follows:

TYPE MessageStatus =
FECORD
messageShowing: Hoolean:
stackSize : Bytes
field: FieldFtr;
rect: Fectangle; {area to be updated>
anythingShowing : Boolean;
END;

MessagePtr = “Messagebtatus:

messageShowing A boolean that indicates if a message i= currently
displayed. If a prompt is showing, o if no
message is showing, it is false. This field is
NOT altered by the application. It is inmitialized
by MsgInit and updated by the various message
calls,

stackSize Indicates the number of messages/prompts currently
showing. This i=s MOT altered by the application.
It i= initialized by M=glnit and updated by the
various message calls.

field FPointer to the field descriptor record containing
the text and location of the message.
rect The rectangle that the application should update

if the boolean result of one of the message
FUNCTION calle is true. This wvalue is initialized
by Msglnit, uwpdated by the various message talle,
and read by the applications. It is not altered
by the applications.

anythingShowing Boolean field that is not used in the current
version of the Common Code message module.
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The organization of the field descriptor record pointed to by the
field parameter is as follows:

FieldDescriptor = RECORD
box: Rectangle;
text: StringPtr;
kind: FieldKind:
EMD3

FieldFtr = “FieldDescriptor;
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Msgimnitialldsage
FUMCTION MeglnitialUsage: Longlnts:
Purpose and Operation

When initializing yvour application, call MeglnitialUsage to find the
amount of memory taken by the applicaticn code itself, without the
user’s workspace.

MsgShowDecoded

FUNCTION M=gShowDecodedimeg @ MessagePtr:; errorCode @ Integer)
Boolean

Purpose and Operation

MegShowDecoded takes an integer corresponding to an error message
defined by the GRiD Operating System. It finds the text message
corresponding to the error code, and dieplays it as & one line
message. It erases any previous messages or prompts. It freezes
the keyboard for two seconds, not responding to any input during
that time. After the two second interval, it respndes just like a
standard mecssage.

I the retwn value of the function is true, the application must
update the rectangle in the window indicated by meg™.rect.

For a list of error codes and their corresponding messages, see
Appendix R of the GRiD-0S Reference Manual.
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MsgShowEr o

FUNCTION MegShowError{msg : MessagePtr; str : StringPtr) @ Roolean

Purpose and Operation
This function erases the previous message or prompt (stack), then
displayes the given string as a one line message at the bottom of the
window. Unlike the other display routines, it freezes the kevboard
for two seconds, not responding to any input during that time.
After the two second interval, it respnds just like a standard
message. The meg variable keeps track of the status of the messzage.

MegShowError disposes of the string it receives as input.

If the retuwrn value of the function is true, the applicatian’must
update the rectangle in the window indicated by msg™.rect.

Parameters

msg A pointer to the MessageStatus record for this message.
str A pointer to the message text that is to be displaved.

Function Return

A boolean that, if true, indicates that the application must update
the rectangle in the window indicated by msg™.rect.
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MsgShowMessage
FUNCTION MegShowMessageimsg : MessageFtr; str : StringFtr) : Boolean
Purpose and Operation

Thie function erases the previous message or prompt stack before
displaying the given string as a one line prompt at the bottom of
the window. The msg variakle keeps track of the status of the
meszage. MegShowMessage disposes of the string it receives as
input.

If the return value of the function is true, the application must
update the rectangle in the window indicated by msg™.rect.

If the application changes the value of the box field of the
FieldDescriptor (presumably to change the default position of the
message), then all future stacking of messages will be in reference
to this new position. MsgShowMessage only cleare messages and
prompts correctly if the default (base) position of the box is the
bottom of the window. If the application alters the position of the
box, it is responsible for clearing the messages and prompts with
their respective clear functions.

Parameters

msg A pointer to the MessageStatus record for this messaqe.
str A pointer to the message text that is to be displaved.

Function Return

A boolean that, if true, indicates that the application must update
the rectangle in the window indicated by meg™.rect.

MsgShowPFrompt
FUMCTIONM FegShowPrompt (msg : MessagePtr; str : StringPtr) : Boolean
Purpose and Operation
This function erases the previous message{s) or prompti{s) hefore
displaying the given string as a one line prompt at the bottom of
the window. The meg variable keeps track of the status of the

prompt. Ms=gShowFrompt disposes of the string it receives as input.

If the return value of the function is true, the application must
update the rectangle in the window - indicated by msg™.rect.

If the application changes the value of the box field of the

FieldDescriptor {presumably to change the default position of the
prompt), then all futwe stacking of messages will be in reference
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to this new position. MsgShowPrompt only clears messages and
prompts correctly i+ the default {(base) position of the box is the
bottom of the window. If the application alters the position of the
box, it is responsible for clearing the messages and prompts with
their respective clear functions.

Parameters

msg A pointer to the MessageStatus record for this prompt.
str A pointer to the prompt text that i=s to be displaved.

Function Return

A boolean that, if true, indicates that the application must update
the rectangle in the window indicated by msg™.rect.

Procedures and Functions 13-57



MsgStackMessage

FUNCTION MsgStackMessageimsg : MessageFtr: str : StringPtr) :
Bool ean

Purpose and Operation

This function stacks a message on top of cwrently displayed
messages. 1he msg variable keeps track of the status of the
message. MsgStackMessage disposes of the string it receives as
input.

If the return value of the function is true, the application must
update the rectangle in the window indicated by msg™.rect.

Stacking & message on & prompt will first erase the prompt ifstack of
prompts) and then display the message at the bottom of the window.

Parameters

msg A pointer to the MessageStatus record for this message.
str A pointer to the message text that is to be displaved.

Function Return

A boolean that, if true, indicates that the application must update
the rectangle in the window indicated by msg™.rect.
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MesgStackPrompt
FUNCTION MsgStackPrompt{msg : MessagePtri str @ StringPtr) : Hoolean
Purpoze and Operation
This function stacks a prompt on top of currently displaved messages
or prompts. The meg variable keeps track of the status of the

prompt. MsgStackPrompt disposes of the string it receives as input.

If the return value of the function is true, the application must
update the rectangle in the window indicated by msg™.rect.

Stacking a prompt on a message will place the prompt on top of the
message. The resulting prompt-message block is considered a prompt
for future message rules (See Chapter 6).

Parameters

meg A pointer to the MessageStatus record for this prompt.
=tr A pointer to the prompt text that is to be displayed.

Function Return

A boolean that, if true, indicates that the application must update
the rectangle in the window indicated by msg™.rect.
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MesgliTrapExcepti o

13-60

PROCEDURE MegTrapException (VAR proc: Byvtes);
Purpose and Operation

€all this procedure at the beginning of a program to register the
name of the procedure to be executed if a Pascal run-time exception
pccurs. {Refer to the Pascal-B6 User’s guide for a discussion of
run~time exceptions.)

Parameters

proc The name of the procedure (for example, "ExceptionHandler")
to be invoked when a run-time exception occurs.

Example

The exception handling routine named by MsgTrapException must be in
your program and in the same module as the MsgTrapException call.
Once you have registered the routine ‘by caling MsgTrapException)
will be invoked by the system when a run—time esxception is detected.
The exception handling routine must be in the following format:

FROCEDURE ExceptionHandler f{code, param, unused, 8087: WORD):
BEGIM

{put vour code here to deal with the exception’

MegEnit (code) s
END3:

Only the first parameter., "code", is used be GRID programs. Code is
the actual error code detected by the Pascal run-time environment.
The only error that an application can deal with is "out of memory"
{code O)3; the application can try to save whatever data was heing
operated on before exiting. All other run-time errors are basically
unrecoverable —— you should just perform a MegExit using the code
obtained when the Exception handler routine was called.
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NewStr-ing
FUNCTION MNewStringimaxLength: Word): StringPtrs
Purpose and Operation

MewString allocates memory for a new string of the given length and
returns a string pointer to that area in memory. The maxlLength that
iz passed as a parameter becomes the maximum length (max) of the new
string, and the current length (len) is initialized to zeroc. If you
try to refer to an element in the string beyond string™.charsimax]
another wvariable’s memory area may be damaged.

CAUTION: OMLY NewString and MewStringlit WILL PROPERLY ALLOCATE
SFACE FOF THESE STRIMGS. MEVER call New(S5tringPtr) because MNew will
allocate all 65535 bytes according to the declaration of
String.charsll..63535]1 above.

When declaring your own static variables to deal with strings, you
must declare them to be StringPtrs, NOT Strings. If you declare a
static variable as type String, the compiler will try to allocate
65535 bytes for String.charsll..63535] according to the . declaration
of the String record. You should declare the variable to be of type
StringPtr and then assign it with the value resulting from a call to
MewString or MewStringlit.

MNMewStrinmngl it
FUMCTION MewStringLit{VAR l1it: Eytes): StringPtr:
Purpose and Operation
MewStringlit takes a literal string, allocates memory for it, and
returns a string pointer. The maximum length (max) and current
length ilen) of the new string is the length of the literal
characters.
NOQTE: The last character of 1lit must be a DEL character
{CODE-SHIFT-hyphen). MNewStringlLit needs the DEL character to
determine the lenath of the string.
Example

=tring := MewStringLit( ' The results are ")

The len and max of string are both 15. GString™.charse is equal to
"The results are”.

MOTE: When passing a pointer to a "VAR BYTES" parameter such as

"VAR lit: BYTES", remember to dereference the pointer, or the wrong
code will be generated. See the discussion of the Bytes data type
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in Chapter % for an example.
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NilChoicefFProc
NilChoicelInfo
NilItemStr

NilScrollkey

‘These four dummy functions are used with the old-style dynamic menus
and forms. Refer to Appendix C for a discussion and description of

their use.
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OpenDirrector v

FUMCTIOM OpenDirectory f{pathMame:StringPtr;
VAR dirConn: WORD): WORD:

Purpose and Operation

This function attaches to the subject, device root directory, or the
active device table specified by pathName so that the GetDirltem
call can access the items in the directory.

Parameters

pathMame A pointer te the pathname to ke used to attach to the
directory. To attach toc a subject, specify the
device-subject name with a kind of “Subject™ {for example,
"Hard disk "Programs™Subject™). To attach toc a device root
directary, specify just the device name {(for example,
*Hard Disk). To attach to the active device table,
specify a pathMame of zero length {(pathMame™.len = 0).

dirfonn The connection that is returned and which is then used
with GetDirItem to access the directory.

Function Return

The error code: rero {0) indicates success.
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Real ToString

FUMCTION RealToStringi{aReal: LongReal;
fracDigits: Integer): StringPtr;

Purpose and Operation

FealToString converts a fifteen digit real number into a string
variable. (The 8087 numeric processor uses fifteen and a half
digits of precicsion: this routine returns fifteen digits, rounding
off the half digit as necessary.) Note that this routine produces
real numbers of fifteen and a half digits. It cannot accomodate
exponential notation, such as 6.03E+23. For details, see the Intel
8087 Floating Point Processor Manual or the Pascal Manual.:

The variable fracDigits determines how many digits after the decimal
point will be included in the string. Any extra digits beyond
fracDigits will be rounded. The maximum value for fracDigits is 16
places. Setting fracDigits greater than 16 is not recommended.
Setting fracDigits to -1 will cause the routine to strip trailing
zeros and to retwn only the significant digits of the number. If
fracDigits is zero, then the real number is rounded to an integer
(without a decimal point) and converted to a string.

MOTE: If fracDigite = 15 and the integer portion of the number is
greater than zero, then some of the numerals to the right of the
decimal will be incorrect. For example:

0., 1234567890127345
1234, 1234546789012222

The first number is accurate, but the final fouw digits of the
second number ("2222") are spurious.

Although this function takes a LongReal parameter, it can also
convert numbers of type Real and LonglInt. Real numbers can be used
as parameters directly, because Fascal converts them to LongFReals
avtomatically.

FealToString is the only function that can be used to convert
LongInt numbere to strings. (The Longlnt type is not compatible
with the IntegerToString function.) To convert a LongInt number to
a string:

YAR a: Longlnts;
b: LongFReal;

I E-H
resultstring = FealToStringf{b,0);
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RightMarginmn
FUNCTION RightMargin: Integer:
Purpose and Operation
This function returns the size of the right margin {in pixels) of a
field. This value can be used along with the wvalues retwned by the
font-oriented functions such as CharWidth to determine the =ize of

fields. The following figure illustrates the value returned by
FightMargin.
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SetBytes

PROCEDURE Setbkytes {(value: Char:
VAR dest: Bytes;
count: Word);

Purpose and Operation

This procedure sets every byte. in the destination area to the same
given wvalue.

MOTE: When passing a pointer to a "VAR BYTES" parameter such as
"WAR dest: RYTES", remember to dereference the pointer, or the wrong
code will be generated. See the discussion of the Bytes data type
in Chapter 3 for an example. o

Parameters

value The value that SetBytes will assign to every byte in the
memory area. ,

dest A pointer to the destination area in memory.

count The length of the destination area, in bytes.

SetFPref i

PROCEDURE SetPrefix (prefixMame: StringPtrig

Purpose and Operation

This routine can be used by the application to set the prefix, that
i=, the current device and subject. For example, if the current
prefix ie “Floppy disk“programs, then

SetFrefis (NewStringlit{” *Hard digk*Incs"")) sets the prefix to

"Hard disk*Incs. {(Mote that there must be a backquote (°) character
following the subject name. If yvou pass a pointer to a string that |
is a complete pathname {(device, subject, title, kind), the prefix is
set to the specified device-subject and the rest of the pathname
=tring is ignored.
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SkipfFPFroperties

PROCEDURE f{conn: Words
VAR ervor: Word) g

Purpose and Operation

Given a connection number of a file, this procedure automatically
skips over all common properties records in a data file and moves
the current file position pointer. Thus, a subseguent O=Read or

GetMextFecord call would begin with the first record following the
common properties.

 BtrinmngOfFrFormiltem
FUMCTIOM String0fFormlItem (VAR dataForm : DataFormType;
row @ INTEGER) : StringPFtr;
Purpose and Operation
This function returns & stringftr fo the text actually displaved in
a form item. It can be used if you need toc know the text of a
choice selection as opposed to the number of the choice.
Parameters
dataForm The form containing the desired text.
o The row within the form containing the text of the desired
choice selection.

Function Return

A stringPtr to the text of specified the choice selection.
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StringTolInteger

FUNCTION StringTolnteger {str: StringPtr;
VAR converted: Roolean): Integer;

Purpose and Operation

This function converts a string value into an inteager. The string
must represent an integer between -32768 and 32767 inclusive for the
conversion to succeed. The variable "converted" indicates whether
the conversion was successful or not.

StrinmngToReal

FUNCTION StringToReal {str: StringPtr;
VAR converted: Boolean): LongReal;

Purpose and Operation

Thie function converts a string value into a real number. The
variable "converted" indicates whether the conversion was successful
or not. It will convert up to the first fifteen digits, and drop
any extra digits without causing an error. If the conversion fails
{from incorrect input, for example) the routine returns 0.

Note that this routine produces real numbers of fifteen and a half
digite. It cannot accomodate exponential notation, such as
&.07E+2Z, For details, see the Intel 8087 Floating Foint Processor
Manual or the Fascal Manual.
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SubProper ty

FUNCTION SubProperty{Str : StringPtr;
indey 3 Integer’ : StringFtr;

Purpose and Operation

This functien picks a name cut of & string made comprised of names
and special characters, The special characters are the deliniter
characters wused in the GRiD-05 file =ystem. Thus, this fupction is
intended primarily to parce pathnamec=.

Parameters

Str The string containing the name and usuzally representing 2
pathname.

Indey fn index into the string specifving which name from the

string is to be obtained,
Returns

A substring of Str that was contained between delimiters. The legal

Ay

delimiters are: “,', and 1i.

Example

If Str = 'WO'Programs‘=sample™text™ then
SubProperty{str, 2) returnzs ‘WO’
SubProperty({str, 3) returns "text’,

I1f Str = sample™textipassword then
SubPropertv(str, 1} returns ‘sample’
SubFroperty{str, 3) returns ‘password’
SubPropertyl{str, 4} returns NIL.
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SubSte drrgl 4 ©

FUNCTIOM SubStringlit{(VYAR lit: Bytes;
delim: Chars
count: Word): StringPtr;

Purpose and Operation

This function returns the Nth item (specified by count) from a
literal containing text separated by delim characters.

It"s useful for constructing the ItemStr or ChoiceStr functional
parameters as defined for menus and forme. For creating menus and
forms, no carriage retwns or line feeds should be embedded in the
literal.

NOTE: When passing a pointer to a "VAR BYTES" parameter such as
"VAR lit: BYTES", remember to dereference the pointer, or the wrong
code will be generated. ©See the discussion of the Bytes data type
in Chapter 3 for an example.

Parameters

it A pointer to a literal. All items should be
concatenated together into a single literal, with the
items zeparated from one another by delim characters.
A delim character must follow the last item.

delim The character that separates the items in the literal.
It can be the literal character surrounded by single
guotes, such as """ or "/, or it can be the ASCII
value, as in CHR{127).

Most programmers use the DEL character as a delimiter
-~ "7 oy CHR{127). While DEL characters appear az a
snlid sguare when displayed on the screen in
GRiDWrite, they may not appear on printouts due the

limitations of some printers.
count An integer index to the substring of lit,
Returns

SubStringlit retuwrns a StringPtr pointing to & copy of the
substring. The substring does not include any DEL characters.
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Example

I¥ menuString = "COPYMOVEDELETE"

DEL characters

then SubStringlLit{menuString,” ,1) retuwrne a StringFtr containing
TCOPYT .

Other legal calls include:
CONST = = "a/b/c/”

VAR A [1..40]1 of Char;
substr: StringPtr;

substr := SubStringlLit{"ReadWriteAppend’., ", 2);
substr := SubStringbitix, */7, 2)3

substr := SubStringlit{string™.charstiil, */°, 2);
substr := SubStringlLit{A, CHR(137), 2);
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TbhlAddCol

FROCEDURE TblAddCol (chPerbine,linesFerField: Integer;
VAR table: CellTable;
shouldAlloc : Boolean:
editable: Boclean);

Purpose and Operation

Thie procedure appends another column to the CellTable matrix. The
appended columns may have a different field width f{characters per
line) from the ceolumns of the table being appended. By appending
columnes of different widths, you are not limited to tables of one
width, such as the ones produced by TklInitTable. The number of
lines in each field should be the same, however.

You can specify whether the procedure should allocate memory space
for the values of the appended fields or not. The appended fields
can be editable or non—editable, as well: TblAddCol enables vou to
construct tables made up of both editable and non—editable fields.
For example, gquestionnaire templates would include non-editable
areas for the guestions and editable areas for the responses. When
vou add & column, the constraint is widened to include it. 1It°s
best to modify the cuwrsor’= constraint area after adding columns.
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Tl Cel lOnScreen

FUNCTION TblCellDnScreen (VAR table: CellTable;
cells Cellld):
Boolean:

Purpose and Operation
This function returns whether the cell is within CellTable.vicible,

i.e., whether it is to be displayed. This routine has NO relation
to CellTable.vicsibleRect, the table’s clipping rectangle.

TbhlChamngefFields

FUMCTION ThlChangeFields (VAR table: CellTable;
ch: Char): Boolean:

Purpose and Dperatiunri

This procedure, given a table and a movement character, moves the
field outline from cell to cell. (It moves the cursor, too, if the
cursor actually was in the cuwrrentCell.) Call it when EditTable
retuwrns a result of outOfField, and include the same ch character
that vou called ThlEditTable with. TblChangeFields will return
Falze if it is unable to move in the indicated direction, meaning
that scrolling is neceessary.
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ThlConfirmSelection
FROCEDURE TblConfirmSelection(VAR table: CellTable);
Purpose and Operation

Call TblConfirmSelection to save the souwce selection range for
commands that reguire two selection ranges, such as Move and
Duplicate. The table code will leave the source selection
highlighted while the user selects a destination range. It performs
these functions:

o It copies the Celllds and cursor positions in
table.textcursor, table.anchor, and table.currentCell into
table.sourceAnchor and table.sourceCurrent. The
sourcefAnchor and sourceCurrent Celllds are "normalized" so
that sourcefnchor is the top left cell of the selection
range, and spuwrceCurrent is the bottom right cell of the
range. Hoth cells are corrected for scrolling —-
table.zcrollCell is added to them. (This has the same
result regardlescs of whether scrolling is easy or difficult
case. )

o It sete {table.anchor.pos} to nowhere, which will keep that
value until the user presses CODE-H to select a destination
range later.

o The variable table.whichParameter is set to 2, indicating

that the user must select another parameter {(such as a
character position or Cellld) to complete the command.

TblDimHilightCell

FROCEDURE TblDimHilightCell (VAR table: CellTable:
cell: Cellld);

Purpose and Operation

Thie procedure draws a dashed outline around a cell.
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ThlDisposeScreen

PROCEDURE TbiDisposeScreeni{screen: ScreenPtr:
colCount: Integer):

Purpose and Operation

TblDisposeScreen deallocates screen arrays that have been created by
ThlMewScreen. The variable colCount represente the number of
columns to be disposed of; it must egual the number of columns that
were allocated when the screen array was created.

Purpose and Operation

The procedure deallocates column arrays that have been created by
TblMewCol. The number nf rows {(rowCount) to be disposed of must
equal the number that were allocated when the column array was
created.

Tl DisposeTable

FROCEDURE TblDisposeTable (VAR Table: CellTable;
shouldDispose: Hoolean):

Purpose and Operation
This procedure disposes of the specified cell table. It can dispose

of the values of the fields in the table or retain them, according
to these values of shouldDispose:

shouldDispose = operation

disposeText dispose of the values of
{True) the fields

dontDisposeText keep the values of the
{False) fields

When shouldDispose = dontDisposeText, the procedure disposes of the
table pointers and the field descriptors, but retains the values of
each field. VYou might want to retain these values when other
pointers need the values. '
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Thl Dr-awGrid

FROCEDURE ThliDrawGrid (VAR table: CellTablel;

Purpose and Operation

Drawe a frame around the visibleRect and grid lines bhetween the
fields pf & table, if table.frame, table.verticalGrid, and
table.horizontalBGrid are True. If a variable is False, TblDrawGrid
does not draw the graphics associated with it. It does not redraw
the fields of the table. T7The frame and grid lines are one pixel
wide.

TbhlDrawlTabl e
PROCEDURE ThblDrawTable(YAR table: CellTable):
Purpose and Operation

The procedure clears all fields from the screen and redisplays them
with their current values, by calling FldDrawField for every field
in the table. It overwrites the entire area defined by the
visibleRect.

I+ table.verticalGrid and CellTable.horizontalGrid have been set to
True, then the routine will draw lines between the fields. If
table.frame is True, then it will draw a one-pixel frame outside
table.visibleRect. (The frame is not within the coordinates of
tabkle.visibleRect).

Application Mote: To draw a newly initialized table, vour
application must rcall ThblDrawTable (to draw the fields) and
ThlHilightTable (to draw the cwsor and to outline the cursor’s
cell). Later, ThlEditTable and ThblChangeFields will update and
redisplay the table when the application modifies it; they redraw
the table, the cursor, the cell outline, and the range selection {if
any).
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TblEditTable

FUNCTIOM TblEditTable{VAR table: CellTable;
ch: Word): FieldEditResult;

Purpose and Operation

This all-purpose table routine inserte characters at the current
field location and cursor position, performs various key functions,
and redraws both the display and the cursor. Call it once for every
character read from the kevbpoard. It does not redraw the entire
table, but just the changed field.

The routine recognizes BACKSPACE, CODE-BACKSFACE f{erace previous
word), RETURN, and arrow keys.

I the value of the ch character belongs to the set of
CellTakle.commandkeys, the currentCell will be displavyed in invercse
video, CellTable.editMode is =set to "command", and the selection
mechaniem will be turned on. That is, when the user types a
selection command, the current cell is inverted to show that a
selection has begun.

Returns

Aftter attempting to insert a character or perform a function,
ThblEditTable returne one of these values:

ok The procedure successfully processed a character, such
as an arrow key, that did not change the contents of
the cell, or the procedure processed a character that
changed the cell’s contents. This includes inserting,
madifying, or deleting text characteres in the cell.

processed This result i= currently not implemented and will
never be retwned.

escaped Thise result is currently not implemented and will
never be returned.

ignored The user pressed ESC, and nothing was done to the
contents of the cell -- however, any selections are
cleared, and the table leaves command mode. The
procedure also returns this result if it received a
character that it did not know how to process. Ry
testing for this result, you can allow terminal
emulation charactere f(such as CTRL characters) to pass
through the application to ancther application ar
processor.

outOfField An attempt was made to move the cursor out of the
cell. TblEditTable doesn’t actually move the cursor
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bufferFull

fieldFull

put of the cell. Call TblChangeFields to do so.

The text string of the cell is full. It cannot
contain any additional characters.

Note: if the text pointer of a field descriptor is
nil, then TblEditTable returns bufferFull as well.
That is, 1f no text string has been allocated for a
cell, then that cell’s text buffer cannot accept text
and will therefore appear to be full.

The text buffer is rnot full, but not all the
characters in the cell can be displayed. The
character is incserted into the cell anyway. A
fieldFull result occurs when the user presses
SHIFT-RETURN or tvpes enough text to fill the
displayed area of the cell. By checking for the
fieldFull condition, the application can then add
anocther line of vertical space to the cell. (To keep
scrolling and selection consistent, you must add
another line to every cell in the row using
TblChangeRowHeight. )
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TbhlEgualCells
FUMCTION ThblEqualCells(celll,cell2: Cellld):Boolean;
Purpose and Operation

If the given Cellld s are equal, TblEgualCelle returns True.

Thl EscapeiMode
FROCEDURE TbhlEscapeMode (VAR table: CellTable);
Purpose and Operation
This procedure puts the table into the normal {(non-command) state.

un—-inverts any cell or text selection ranges, but leaves the cursor
and the highlighted cell on.
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TbhblFieldOfCelllId

FUNCTIOM ThlFieldOfCellld (VAR table: CellTable;
cell: Cellld): FieldFtr:

Purpose and Operation

This function converts a Cellld into a FieldPtr reference, which
makes table values easier to refer to and to change. It is useful
whern working with cell variables of type Cellld, such as
currentCell.

TbhlFieldOOfCol Row

FUNCTION TblFieldOfColRow{VAR table: CellTables;
col, row: Integer): FieldPtr:

Purpose and Operation

Thie procedure, given a column and & row of a cell table, returns
the pointer to the field. These two references return the same
pointer wvalue:

TblFieldOfColRowi{tablel, 1, 2)
tablel.cscreen[13-[21

TbhlFindBounds

FROCEDURE TblFindBounds{VAR table: CellTable;
YAR rect: Rectanale;
VAR left, right,
top, bottom: Integer):

Purpose and Operation
This procedure calculates which cells lie within a rectangle that
has been defined in the pixel coordinatez of the display window.

Given an area on the screen, it allows you to update only a portion
of the table.
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ThlGetSelectedtel 1 Ids

135-82

FROCEDURE TblGetSelectedCelllds{VAR table:CellTabl=:
WOR first, last: CellTor:

Purpose and Operation

This subroutine is used for the "difficult case" of scrolling. It
locates the movingCell snd anchor Celllds, rearranges them in
ascending order, 2djusts them from relative "unscrolled" Celllds to
absciute "scrolled" Celllds, and retuwns them as "first" and "last"
abzalute {logical) coordinates.

When referring to a selection, call ThlGetSelectedCelllds instead of
referencing the anchor and movingCell directly. The movingCell
could be located either hefore or after the anchor, but the
variables "first" and "last" prevent anvy errors that could aricse
from this ambiguity.
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TbhblHilightCell

FROCEDURE TblHilightCell (VAR table: CellTables
cell: Cellld);

Purpose and Operation
This procedure, given a CellTable and a Cellld, draws the

appropriate outline around a cell, based on the value of
hilightkind.

TblHilightTable
PROCEDURE ThlHilightTable(VAR table: CellTable);
Purpose and Operation

This procedure draws the cursor in the currentCell, inverts any
selected range of cells, and highlights all cells in the table that
require highlighting.

MOTE: The wvariable table.hilightOn stores whether the highlighting
i on or off. You can call TblHilightTable repeatedly, and the
table will remain hilighted each time {rather that inverting from
highlighted toc unhighlighted). Do NOT erase the window while the
table thinke its highlight is on, however.
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Tl ImnitTable

FROCEDURE TblInitTablelcolFerScreen, rowferScreen,
chFerline,linesFerField: Integer:
topLeftMargin,
fieldGap: Fointg;

VAR table: CellTable:
shouldAlloc: Boolean:
editable: Boolean:
commands: keys);

Purpose and Operation

ThlInitTable initializes and formats the CellTable it receives as an
argument. Every cell within the initialized CellTable will be
identical, with a uniform number of characters and lines in each
field.

The procedure sets the current cell to column 1, row 1 of the
CellTable, and initializes the cursor to that field, as well. It
initialires the constraint and vieible areas to the bounds of the
entire table. It =sets table.headingRows and table.headingCols both
to zero. (For a complete discussion of the initial tabkle settings,
refer to the description of the CellTable record in Chapter 11.0

Parameters

colFerScreen The number of vertical columns per table.

rowFerScreen The number of rows per table.

chPerline The maximum number of characters allowed in each
line of a field.

linesFerField The maximum number of lines allowed in each field
—— gepecially useful for producing multi-line
fields.

topleftMaragin The top left margin of the top left cell. Its
component is the horizontal distance in pixels from
the left window bound to the top left pixel
pocsition of the top left field. Its v component is
the vertical distance from the top window bound
down to the top left pixel position of the top left
field.

fieldGap The distance in pixels between fields, as they are
digplayved on the screen. The ¥ component is the
horizontal distance between field boundaries; the vy
component is the vertical distance.

table The CellTakle to be initialized by this procedure.

cshouldflloc f parameter to the proceduwe which specifies
whether memory space should be allocated for the
field values. If shouldAlloc = allocText, the
procedure will allocate the spacey if shouldAlloc =
dontAllocText, it sets the text pointer to nil and
doesn"t allocate any space. If you allocate the
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text after youw've initialized the table., be sure to
allocate strings with a maximum width no longer
than the width of the columns in the table
{chPerline is the column width); otherwise you’ll
unneccesarily be using memory space for data that
iz not displayed in the table. Refer to the table
program examples in the appendices for additional
discussione of technigues for allocating space for
tables.

editable f Boolean variable that determines whether or not
all fields in the table can be edited by the user.
The fields are allocated as editable or
non—-editable regardless of the value of
shouldAlloc. You can modify the editable property
of any individual field by changing
table.ecreen™lcolumnl™{rowl™. kind.editable.

commands The set of legal command Keys for this particular
table. Names for the kKeys in the set can be found
in the kKeys.inc.

The fieldWidth and fieldHeight for each cell are set according to
the following formulae:

fieldiWlidth := charsPerLine ¥ charWidth + leftMargin +
rightMarging

fieldHeight := linesPerField ¥ lineHeight + topMargin +
bottomMargin;

The values used for charsPerline and linesPerField are the ones vyou
specify as parameters for this procedure. The values of charWidth,
leftMargin, rightMargin, lineHeight, topMargin, and bottomMargin are
dependent upon the current font being used. FRefer to the
descriptions of the Common Code functions of the same names in
Chapter 12 for details on the values returned by these functions.
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Tl InvertRamnge

FROCEDURE TbllInvertRange (VAR table: CellTable):

Purpose and Operation

This procedure inverts the current selection range, either a range
of cells or a range of text within a =single field. A range ics a
rectangular span of cells that has been selected by the user.
Mothing will happen if the procedure ie called and no range has been
selected. (To see whether & range has been cselected, examine the
variable table.anchor: if table.anchor.pos = nowhere, then no range
has been c=selected.)

Tbhl InvertSpan

FROCEDURE Tkl InvertSpan (VAR table: CellTable:
coll, col2, rowl, row2: Integer):;

Purpose and Operation
Thie procedure, given a span of cells, inverts the displayed cell of
each field within the span. OSpans are rectangular areas defined by
column and row parameter=. TbllInvertSpan will invert the additional
selections when a user scrolls during a selection.

Tbhl  NewScreen
FUNCTION TblMewScreenf{colCount: Integer): ScreenFtr;

Purpose and Operation

This function retwns a pointer value to a screen array with the
given number of columns, colCount.

13-86 CommonCode Reference



TbhblScroll
FROCEDURE TklScroll (VAR table: CellTable; ch: Char);
Purpose and Operation
This procedure is used for the "easy case" and scrolls the view of
the table in the direction indicated by ch {left arrow, right arrow,

up arrow, or down arrow), and updates the display. It also updates
vieible and constraint so that they match the displayed area.
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ThlScrolldéad justCel L I d

FPROCEDURE TblScrollAdiustCellld
(VAR table: CellTakle;
VAR unscrolled,
scrolled: Cellld);

Purpose and Operation

This routine transforms an "unscrolled” Cellld that i= relative to
the display =screen into an abselute "scrolled" Cellld, according to
the=ze formulas:

scrolled.col unscrolled.col + iscrollCell.col - 1)
scrolled.row = unscrolled.row + (scrollCell.row — 1)

It returns the adjusted result in the variable "scrolled.”

Example

When scroliCell = [3,41, the absolute Cellld of the top left cell in
the table display f(screen™[117[11) is col = 3 and row = 4.
TblScrellCell would map unscrolled = [1,1] into scrolled = [3,4]3.

TbhlSetCurremntCel l

FROCEDURE ThlSetCurrentCell (VAR table:CellTable;
col, row: Integer);

Purpose and Operation
This procedure sets CellTable.currentCell teo the given column and
row of the cellTable. This routine will change the position of the

cursor and the highlighted cell. The display will change onlv when
another procedure hilights the table, however. ‘
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TbhlSetVisible
FROCEDURE ThlSetVisible{VAR table: CellTable);
Purpose and Operation

This procedure adijusts table.visible and table.constraint so that
they lie within the table.visibleRect clipping rectangle. Before
you call TblSetVisible, set table.visible.top and table.visible.left
toc the top left Cellld that you want teo be visible on the screen.
{They are both initialized to 1 by TblInitTable.) ThlSetVisikle
calculates the other values based upon these two.

When TblSetVYicible erecutes, it will adjust table.visible.right and
table.visible.bottom so that vicibleRect ic filled with cells or
portions of cells. Portions of cells can be visible, too; the cells
are clipped at the boundary of the visibleRect clipping rectangle.

The procedure adjusts the top, bottom, left, and right of
table.constraint as well.' Constraint is based upon the number of
entire cells that can fit within visibleRect. TblSetVisible does
not allow constraint to contain cells that appear only partially on
the screen. This restriction ensures that the cursor and cell
putline can move into entire cells only.

Mote that if table.visible overlaps table.headingCols or

- table.headingRows, the constraint area will be even smaller.
Heading Columns or Fows can be visible, but the cursor and cell
outline cannot move into them -- so the constraint area must be
correspondingly emaller.

TbhlStartSelection
FROCEDURE ThlStartSelection(VAR table: CellTable; ch: Char);
Purpose and Operation
Thics procedure puts the table into command mode and sets
table.commandChar to ch. It works the same as if the ch character
had been included in the set of keys {in table.commands) passed to

TblInitTable, and then TblEditTable was called later with that
character. In both cases, highlighting of selections is enabled.
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TbhlUnmnhilightTable

FROCEDURE TblUnhilightTable(VAR table: CellTahkle);
Purpose and Operation

This procedure, given & cell table, erases the cursor, uninverts any
range of selected cells, and removes the highlighting from any
highlighted cells. The cursor is erased graphically onlv. =0 vou
must reset it elcewhere with TblSetCursor.

TblUnhilightTable also depends upon table.hilightOn for ite status
—-— see the note under ThblHilightTable.

ThluUupdateRect

PROCEDURE TblUpdateRect (VAR table: CellTable;
VAR rect: Rectangle)

Purpose and Operation

This procedure updates the cells that lie within a rectangle
defining a portion of the display window. Given an area on the
screen, it allows you to update only & portion of the table. It ieg
useful for redrawing the table after a message, a menu, or a form
has been displayed.
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TopMar-gin
FUNCTION TopMargin: Integer:
Purpose and Operation
This function returns the size of the top maréin {in pixels) of a
field. This value can be used along with the values returned by the
font-oriented functions such as LineHeight to determine the size of

fields. The following figure illustrates the value returned by
RightMargin.
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Tramnrsl ateHeading

FUMCTIOM TranslateHeading{(inputStr : StringPtr;
width @ Integer;
pageNum : Integer) : StringPtr;

Purpose and Operation

This routine translates the input into a centered output string for
printing on an Epson printer. Special symbole are translated in the
upper or lower case. The output string will be no wider than the
width parameter, reqgardless of the number of symbols included or the
length of the input string.

Special symbols: P {page number)
D {date)
T {time)

ie. a call to TranslateHeading with parameters:
inputStr = “Some file name “D ~T P
width = 4
pagehum S
will retwn a string looking like:

*Some file name 5/09/8% 8:3% am 5°
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UmnDoDataForm

FROCEDURE UnDoDataForm (VAR dataForm : DataFormTvpe:
eraseDataForm : BOOLEAM) ;

Purpose and Operation\

This procedure deallocates all the tables and internal structures
associated with a data driven form. It does not, however, free the
strings in the form J{You must use FreeStringsInDataForm).
UnDoDataForm should always be called after DataFormConfirmed.

Parameters

dataForm The form whose tables and intermal structures are to
be deallocated.

eraseDataForm Thic Boolean determines whether the form will be
erased after it has been confirmed. If set True, the
form is erased: this is the technigue ucsed by most
GRiD applications. If special circumstances dictate,
you can leave a form displayed after it has been
confirmed by csetting this parameter Falce.
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UpperCase

FUNCTION UpperCasefch:

Purpose and Operation

Char): Charg

This function converts any lowercase alphabetic characters in the

string to uppercase.
special characters.

It does not shift up numerals, punctuation, or
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Wb lanae
FUNCTIOM WHMax (a,b : Word): Word;
Purpose and Operation

This function returns the value of the larger of two Words.
Parameters

a,b The words to be compared.

Wi
FUNCTION WMin {a,b : Word): Word:
Purpose and Operation

This function returns the value of the smaller of two Words.

Parameters

a,b The words to be compared.
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APPENDIX A: INCLUDE FILES

Include filec are tools for the development environment. The content of each
inciude file is a FUBLIC section of FPascal (or FLM) code that describes the
interface to a corresponding Pascal ({(or PLM) module.

The structure of the files varies from that of the Fascal module for the sake
of symbol tahble space in the compiler. CLonstants and types are usually
included in one file, with functions and procedures in another. This allows
gasy reference for types that are defined in terms of other constants
{(parameters).

This structure makes the numsber of files necessary for successful compilation
larger, but it saves on symbol space if the total number of included svmbaols
is smaller in the end. This restriction on symbol space in the compiler has
been improved with the latest release of the Intel compiler. The present file
convention, however, will stand.

Lastly, the interface is purely for the use of the Fascal compiler. It should
not be used as an External Reference Specification, or associated
documentation. Writing programs that interface with external modules requires
knowledge of the operations and their effects on the private data structures
of a module. Much as a programming language is an implementation of a
grammar, so include files are a definition of an interface,

BEFORE COMPILING
To use Common Code routines, your soaurce code must refer to the Common Code

Include Files listed in Table A-1. This table lists all the include files for
the Common Code -- the files that contain declarations of data types,

Include Files A-1



functions, and procedures.

You include files with the $#INCLUDE statement, as described in the
User 's Guide. The files must be available on-line during =z 1

P
]
pw]
=
fin

et

You do not have to include all of the files listed in Table A-1. Your source

program generally needs to include only the procedures that it czlls. For

example, an application that uses only the windew graphics roctines and the
b

string routines would include only WindowFrocs.inc™Tex and
StringProcs.inc™Text™. (It would alsoc need to include the data tvpes defined
in StringTypes.inc™Text™ and WindowTypes.inc™Text™.)

However, some packages refer to the data typeé defined in othsr packanes. For
instance, the Menu/Form routines need the data types defined in saveral oth
packages. Figure A-1 illustrates these dependencies. A package at one le
requires all the data types defined on the level below it. For examp
i

program containing messages or prompts would reguire these include -

MessageFrocs.inc™Text™
MescageTypes.inc™Text"™
FieldTypes.inc™Text™
StringTypes.inc™Text™
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Routines

General

S5tring

Field

Driven Menu/Form

e}
W
-+
w

File Farm

Henu/Form

Common Froperties

Commands

Message/Fromgt

Byte Manipulation
Fonts

Tabie I-1.

Include File Names

Common.inc™Text™
Feys.inc™Text™
Math,inc™Text™
StringTypes.inc™Tast™
StringPFrocs.inc™Text™
RealStringProcs.inc™Text™

FieldTypes.inc™Text™
FieldFrocs.inc™Text™

TableInitTypes.inc™Text™
TablelnitPrpocs.inc™Text™

TableEditTypes.inc™Text™
TablebEditProcs.inc™Text™

Dataforms. Inc™Text™

FileFarmFrocs. In
FileFormTvpas.I

MenuFormTypes.inc™Text™
HenuFormfrocs.inc™Text™

CommonFropsFrocs. Inc™Text

CommonFropsTypes. Inc™Text
CommandFrocs. Inc¥Text™

ay

Mre=sangeTypes.inc™Tex
MessageFrocs.inc™Te

ByteFrocs.inc™Text™

FontProcs. Inc™Text™

Cammon Code Include Files

Include

=
¢

iles
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CHRAI-05D

Include File Hierarchy

The pages that foliow list the contents o

"F
Refer to GRiD-05 Reference manual

a g Dommon
for a list of 0&5-
files.
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{ ByteProcs.Inc Updated 10/Z3/84 1

FUBLIC Commons

PROCEDURE MoveBytes
FROCEDURE MaveRever

FUNCTION FindByte (

FUNCTION CompareBvytes

FREOCEDURE SetEytes

{VAR sgurce:
sebBytes (VAR

leng
VAR source: B
VAR index: Word):
(VAR sourcel,
VAR index: Word):

{value: Char:

Hytes;
SOuUrCce:
th: MWord

ytes; byteToFind: Charj ¢
Boclean
sgurcel:
Boolean;
VAR dest:

FROCEDURE InsertBytes (VAR source, dest:
FROCEGURE DeleteBytes (VAR source, dest:
bytelount: Wardi:

Bytes;
Bytes;

t: Bytes:
VAR dest:

Bytes: count:

len, paos,

length:
Bvtes;

Word):

ount: Word;

Bytes; count: Word:

Weardig

bytaCount: Ward):
sourcelen, pos,



MODULE BytesExample;

When passing
such as "VAR
the pointer,

a pointer to &
che
or

EYTES" below,

A .
tne

Lo B e

From WindowFrocs.Ine 2

-

FUBLIC Common;

FROCEDURE WinDrawChars (VAR

i
Cnas

PROGRAM BytesExample;

COMNST someletters "abcedfghii’;

TYFE SomeTextTvpe =
SomeTextTypeFtr

FACKED ARRAY

V&R someText :

somaTextPtr

SomeTextTvpe;
SomeTextTypeFtr;
BEGIN
someText :
NEW (someTextFtr)
someTextFtr™

agmeletters:

r

{ correct 1}

WinDrawChars(someText, 10, 100,
WinDrawChars{someTaxtFtr™, 10,
{ incorrect 3
1 WinDrawChars{someTextPtr, 10,
END.
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{ CommandProcs.Inc Updated 10/23/34 2

FUBLIC Commong
FROCEDURE CmdErassiconn : Word:
msg : MessageFtr;
VAR error @ Word)g;

FROCEDURE CmdMediallsage{pathName : StringPir;
initialUsage : Leonalntg
msg : messageftr;
VAR refresh : Rectangle;
VAR error @ Wordl;

FROCEDURE CmdPrcpertiEE(bathName : StringPtr;
nsg : MessagePtr;
VAR refrech : FRectangle;

VAR error @ Word);

FUNCTION GetVersionString(PID : MWORD) : StringPtrg
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{ Commor.Inc Updated 10/23/84 2

FUELIC Common;

CONST okCode = 03
TYFE EByte = 0..253;
Comparison = {less, equal,
keay = 0..253;
keys = SET OF Keys
TimeType =
RECORD
year WORD: month, day
hour, minute, second
tenthO¢5ec, dayOfleek
dayQfYear WORD;
END;
Fointer = “CHAR;

Common Code Reference
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greater,none);

BYTE:
EYTE;
BYTE:



¢ CommonPropePracs. Inc Updaled 10/722/84 2

FUBLIC Common:

FPROCEDURE Finalize”ropertieslength(consn: Wordy VAR error: WORDI

Ptes

03

FROCEDURE GetPropertiesConnectionf{path: Strin
| fileConxn: Word:

V&R propertiesbencth: Longint:

FUNCTION AuthorOfThicFilelconxn: Word; VAR suthorPFroductCode: Word:
VAR versionOfThisFile; Byte; VAR error: WORD)

FUNCTION GetMextRecord({conxn: MWord;
VAR gRecord: GeneralRecardPointer;
VAR gRecordLength: Yord:
thisIsTheAuthorCalling: Boolean;
VAR error: WORD): Boolean;

iy

Al
[ }

o
m
£
[y
a1
mi
i3}

kipProperties(conxn: Word: V&K error: Word);

o |

et
-

1

in

s

e

m
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{ CommonFroosTypes.Inc Updated 10/23/24 3

FUBLIC Common:

COMST { interchange file record header bvtss 7
userFropsByte = OFFh;
cammonFropsByte = GFEh:
bipnaryUserFropsByte = OFDh;

v common properties identifier bytes 7
suthoriD = 04lh; { a1l
columnFieldPropslID = 063h; o i
defaultFieldFropsID = 064h: d?
databErntryFormID = 0485H; =
cellFieldPronsID = 066h; L +F 7
textHeaderID = 06Bh; Cohod
rowHeightID = 0&Ch; L
printbptionsID = 06Dh; Ioo 3
fontPrepsilk = G&Eh; {n 7
rowFieldPropslD = 072k A
tahleSizall = 074h; A
columnWidihID = 07 7h; Iow b

£ alignment and farmat speciasl valuss @
usebefaultdfBath = 253:
usebefaultAlignment = 7:
useStandardAlignment = 43
usebDefaul tFormat = 31;

TYFE AuthorType = (newAuthor, oldAuthor, nofuthor):

HeadingType = (noHeadings. firstPagelnly, notFirstFage, a
FarmFeedType = (noFormFeeds, {foramFeedBefore, formFeediiter,
formFeedBefaorefndAfter):
ColumnType = (noColumn3pacing, onelolumnSpace, gridBetweenlolum
TvpeSize = {normalType, compressedType, enlargedType, enphasize
vannerfypel;

FrintOptionsRecord = RECORD
1

eftMostChar, rightMestChar: Byte:
firstPageline, lastPageline: Byte;
formFeedPlacement: FoenFeediype
columnHeadings: HeadingType:
textHeadings: . HeadingTvype;
columnSpacing: ColumnTyoe:
rowHeadingss Boolean;
lettarSize: TypeBire:
ENDg

CommonPropertiesRecord = RECORD
length: Word;
identifier: Bytes
CASE Integer OF

A-10 Common [ode Reference
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authorID: {fauthorCode: Word:

fileVersion: Bvte);
orintOptionsiD: (printOps: FrintOptionsRecord);
textHeaderID: {textString: ARRAY [i1..11 OF Char
!
tableSizelD: {numTableCols: Integer;
numTableRows: Integer’;
columnWidthID: (firstWidthCol: Integer;
colsWidths: ARRAY [1..11 OF
Byte):
rowHeightID: {(firstHeightRow: Integer;
rowsHelights: ARRAY [1..11 OF
Byte):
defaultFieldFropsID: (bytesFerFrop: Byte:
defaultColWidth: Byte;
defaultProps: Byte):
columnFieldFropsID: (firstPropsCol: Integer;
columnPraps: ARRAY [1..11 OF
Bvte):
rowFieldPropeslID: {(firstPropsRow: Integer;
rowFrops: ARRAY [1..11 OF
Byte);
cellFieldPropslD: {firstCelllol: Integer;
cellRow: Integer;
cellProps: ARRAY [1..11 GF
Bytei:
END;
GeneralRecord = RECORD
CASE headerByte : Integer OF
userFropsByte: ( textString: ARRAY [1..23 OF Char )3 { ends with
CRLF Z

commonFropsByte: ( commonFrops: CommonFropertiesRecord )3
hinarylUserFropsByte: ( userlength: Word; userProps: ARRAY [1..1]
OF Byte 1

0G0h: { length: Word:; binaryFrops: Eyte:
ENE;
GeneralfecordPointer = "“GeneralRecord;

Include Files A-11



{ DataForms.Inc Updated 12/18/84

FUBLIC Commong

SomefArrayl0fBytes = ARRAY [1..11 OF CHAR;

FointerToSomeBytes = “SomefrrayUfBytes

atakindType = (stringKind, numberfind, choicelnlvEind

fontkind, realNumberkind, printerkind, glotteriing,

santHind

{MOTE: the following kinds are
Common Code as of Jan
at a later datel

serialkind, modemkind, parallellind, protocoldind,

fibrarvkindl;

DataFormModeType = {norwallataForm, initOnlyDataForm, runiniviataForm:;

DatakindAliasType =

L“J—n

~ECORD
CASE 1

NTEGER GF
1 ¢ {string : StringPtri;
2 : {number 5 INTEBZRI:
3 1 f{realNumber : REAL}
END;
DataRowType = RECORD
changed & BOOLEAN:

: DatarindTyps;
currentChoice & INTEGER;
temthDice ¢ INTEGER:
thelata : DatakKindfliasTvpe;
tempData : Deta} ndAliasType;

form : PointerToSomeBytes:

nupltems : INTEGER;

labelsAndCheices ¢ Fointsr

choicetines ¢ INTEGER:

rows ¢ ARRAY [T1..11 OF DataRowType;
EMD:

DatabenuTvpe = FointerToSomeBvytes;

FUNCTION DataMenulonfirmed {dataMenu : DetaMenuTvpe;

FUNCTION DataFermConfirmed (VAR dataForm : DataFormType;
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dataFormMode

DataFormModeType;

msgStatus MessageFtr; msg StringPtr;
VAR rect Rectangle; keyProcess : WORD;
VAR ch CHAR) EOOLEAN;

FROCEDURE FreeStringsInDataForm
FROCEDURE UnDcDataForm

FUNCTION StringOfFormitem

row

FUNCTION GetChoiceFromString (VAR
oW
str
VAR

(VAR

{VAR dataForm :

(VAR dataForm :
INTEGER}

dataForm & DataFocrmType);

DataFormType: eraseDataForm :
DataFormType;
StringPtrg

dataForm :
INTEGER;
StringFtr;

choice @ INTEGER) :

DataFormType;

BOOLEAN;

Include Files

BEOOLEAN) ;
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{ Directory.Inc Created 12/12/84%
FUELIC Common;

TYFE FartialDirEntryType =
RECORD
dummy : ARRAY [i..81 OF Char;
lenath : Byte;
name : ARRAY [1..11 OF Char:
END;

FUNMCTION FindThisTitle(title:StringPtr;
VAR error:WORD):StringPtr;

FUNCTION GetDirItem (dirConn : WORD;
matchName : EStringFtr;
setTheWildCard : BOOLEAN;
setTheDirection : Byte;
fileName : StringFtr;
VAR Eof : BOCOLEAN): WORD;

FUNCTION OpenDirectory (pathName:StringFtr;
VAR dirConn: WORD): WORD:
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{ fieldPracs.Inc Updated 10/23/84 ;

FUBLIC Commong

FROCEDURE FldStartkeys{(VAR cur: CursorDescriptor):
FUNCTION FldReadkKey{VAR cur: CurcorDescriptor): Word;
FUMCTIGN FidkeyInSet(ch : kKey: st : SetType! : Boolean:

FUNCTION FldEditField{VAR cur: CursorDescriptor;
chie Wordl: FigldEditResulty

FROCEDURE FldSetCursor (VAR cur: CursorDescriptor:
field: FisldPtr);

FROCEDURE FidSetFosi{VAR cur: CurscrDescriptaor; pos: Wordl;
FROCEDURE FldDrawCursor (VAR cur: CursorDescriptori;
FROCEDURE FldEraseCursor (VAR cur: CursorDescriptor);

FUNCTION FldInsertInField{(VAR cur: CursorDescriptor;
ch: Char): Boolean;

FROCEDURE FldDrawField(VAR field: FieldDescriptor);

FROCEDURE FldDrawFieldChars(VAR field:
FieldDescriptor);

FUNCTICN FldFormetline (VAR field: FieldDescriptor;

charIndex: Word;

VAR limFos: Word;

VAR leftEdge: Integeri: Bpolean;
FROCEDURE FlclInvertChar{field: FieldPtr: pos: Word:!;
FROCEDURE FldHilightField (VAR field: FieldDescriptorl;
FROCEDURE FidGbimHilightField (VAR field: FieldDescriptor);
FUNCTION TapMargin : INTEGER;

FUNCTION LeftMargin : INTEGER;
FUNCTIOM RightMargin : INTEBER;

Include Filss



{ FieldTypes.Inc Updated 10/23/84 X
FUBLIZ Commong

CONST bottomMargin = 1;

I

TYFE Alignment (lefthlign, centerAlign, rightfligni;
Fieldkind =
FACKED RECORD
editable, choice, editableChoice, numeric: Zcolean:
align: Alignment;
END;

FieldDescriptaor =
RECORD
box: Rectangles
text: StringFtr;
kind: FieldKind;
END;

FieldPtr = “FieldDescriptor;

FieldEditResult =
(ignored, processed, cutlfField, bufferfull,
fieldFull, escaped, ok}: ‘

SetType = (legalkeys, textKeys,
arrowkeys, changeRowkeys, ouvtFisldkeys,
ignareFieldkeys, lineFeedKeys, upDownkeys,
choicekeys, ctrlfrrowkeys);

CursecrDescripter =
RECORD
field: FieldFtr;
pos: Word;
{ Following fields never set directly by client:
place: Point;
on: Boaolean;
keyFrocess: Word;
END;
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{ FileFormProcs. Inc  Update 10/23/784 %
FUELIC Common;

FUNCTION FileFaormConfirmed

{FFMode: FFModeType:
userFILD: WORD;
VAR ch: CHAR:

VAR formRect: Rectangles
msg: StringPtrg

VAR pathName: StringPtrg
filter: StringPtr:

i

VAR defaultRec:

attachMode: BODLEAN;
mode,
access: BYTE;

cennections
Exchangelode:
{ ExchangeResult:
B SaveResult:
iz BODLEAN;

WORD:

EFE

FFEvecuteCommand {(filename:

DefaultTypeRkecy {partis]

{conrection of
FFExchangeMode;
FExc
FFSaveRes

Str

{a get or a put?:

ivour keyvboard process?
{last keystroke typed?
{return the rect to refresh;
{message to be displaysdl

{Fathname used for defaulting?

{Wildcard filter 7
used as dafau

ishould File Form

{mode and access

the
{display

hangeResult;

e
{t
ult {t

he
he save

ingFtr) : WORD;

Include Files

attach §ils7??

for the attac

attached file?

wchange and/or save?:
exchange resultl

results
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{ FileFormTypes.Inc Update 1G/23/84 2

FUBLIC Commong

CONST
DeviceFart = 1
SubjectFart = 2j
TitlePart = 3;
KindFart = 4 |
FasswordFart = oy
ExchangePart = &;
BaveFart = 73

TYFE
FFHodeType = (FFGet, FFPut):

FFExchangeMode = (NcExchangeOrSave., Exchange, ExchangefndSavel;
FFExchangeResult = (DontExchange, ExchangeFilezz, Exchangelpplications);
FFSaveResult = (SaveFile, LontSaveFile);

DefaultType = (befaultThis, DontDefzultThis,
DefaultThisStartHere, DontDefaultThisStartHere);

DefaultTypeRec = ARRAYIDeviceFart..KindFartl OF DefaultTvos;
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{ FontFrocs.Inc Updated 10/23/84 ;

FUERLIC Common;

FUNCTION FontCount: Integer;

FUNCTION FontMthName (index: Integer): StringPtr:
FROCEDUKRE Font3etMame (name: Stringftr; VAR error: Word);
FROCEDURE FontSetfth{index: Integer; VAR error: Word):
FUMCTION FontCurrentith: Integer;

FUNCTION FontGetM (pame: StringFtr) : INTEGER;
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{ Feys.Inc Updated 10/23/84 ?

FUBLIC Commong

CONST

accesskey = Z25;
beginkey = 23263
calkey = Z27;
duplicatekey
arasekey =
findkey = Z
graphkey =
{hl
insertiey
jumpkey = 23

{k>

labelkey = Z36&;
movekey = 237;

ink
optionskey = 239;
propertieskey =
quitkey = Z41;
rowkey = 242;
substitutekKey = 243;
transferkey = Z44;
utilizationkey = 243;
versionkey = 246;
windawskey = 247;
wildCardkey = OF7H;
w3
{y?

I
VI

helpkey = OBFH; {CODE-7?

confirmkey = 141;
escapekey = 273

downArrowkay = OGC4H;
upfArrowkey = 0OC3H;

leftArrawkey = 0C&H;
rightArrowkey = QC7H;

downFagekey = GDZH;
upFagekey = 0D3H:

leftWordkey = OD4H;
rightWordkey = 0D3H;

downCellKey = CGCEH;
upCellkey = OCFH;

leftCellkey = ODOH;
rightCellkey = OD1H;
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downMarginkey = 0D&H;
upMarginkey = DD7H;
lefttMargintey = 0DBH;
rightMarginkey = 0D9H;

downChoicekey = 0OC4H;
upChoicekey = OLSH;
leftChoicekey = 0COH;

rightChoicerey = OC7H;

downWindowkey = 8EH;
upWindowkey = BFH;
leftWindowkey = 90H;
rightWindowkey = 71H;

aindowRefreshiey = 0OCAH;
windowEnterkey O0C1H;
windowlLeavekey OC2H;
windowUpdatekey = OC3IH:
cancelkey = 135
breakkey = 1363

i

lineFeedkey = 0AH;
FormFeedkey = GOCH;
returniey = 13;
shiftReturnkey = 0OCDH;

shiftBackspacekey = OUBH;

bskey = B;

bwkey = 13563
codeShiftBackspacekey =
beilkey = 7:

spacekey 323
lastAsciikey = 127;

Include Files
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{ Math.Inc Updated 10/23/84 %

FUBLIC Common;
FUNCTION Minia,b: Integer!
FUMCTION Maxi{a,b: Integer!

Integer:
Integer;

FUNCTION 4Minfla,b: Word): Word;
FUNCTICON WMax{a,h: Hordi: Word;
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{ MenuFormFrocs.Inc Updated 10/23
FUBLIC Commong

FUHCTION Menulnit{usableRect: Rectangle:
itenCount: Integer;
FUKHCTION ItemStr(index: Integer
't StringPtr
br MenuFormPtr;

FUNCTION FormInit{usableRect: Rectangle;
itemCount,maxChPerlLabel,
choicelines: Integer;
FUMCTION ItemStr(col,row: Integer;
field: FieldFtr
Y: StringFtr
i MenuFaormFtrg

FUNCTION MenuFormConfirmed
{menuForm: MenuFormPtr;
keyvFrocess: Word;
FUNCTION ItemStr{col,row: Integer;
field: FieldFtr
it StringPtr:
FUMCTION ChoiceStricol,row:Integer;
choice: Integer
): StringPtr;
FUMCTIDHN Choicelnfolcol,row,choice:
Integer:
request: ChoiceReguest
): Integers
108 Scrollkey{chn: Chary col, row: Integer): UpdeateKind;
VAR selection: Integer:
h: Char
clean;

FUNCTION MenuFormDisposeimenuForm:MenuFormPtr):

{always raturns nil’ MenuFormFtr;

{usad if no choice Ffields in form:?
FUNCTION NilChoiceFroc(col,row: Integer;
‘ choice: Integer): StringPtr;

FUNCTION NilChoicelnfolcol,row,chaice: Integer;
reguest:ChoiceRequest): Integer;

FUNCTIOW MNilltemStr(col.row: Integer;
field: FieldFtr}: StringPtr;

FUNCTION NilBcrollKey(ch: Chary col, row: Integef): Updatekind;



f

{ MenuFormTypes.Inc Updated 10/23/84

. FUBLIC Common:

TFTyERE

MenuFormdlescriptaor =
RECORD
table, choiceTable: CellTableFtr;
obscuredRect,choicefect: Rectangle;
choicelines: Inteqer;:

END;
MenuFormPtr = “MenuFormDescriptors
ChoiceRequest = (choiceCountRequest, choicelurrentReaqusst,

choiceSetCurrent, choiceleaviangitenm,
choicekEnteringltem, Choicelpdeteltem, choicekevRead,
choiceSpecial);
/
{

Updatekind = {(dontlUpdate, updateTop, uvpdatsBottaon,
updateforward, updateBackward):
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{ MessageFrocs.Inc Update 10/2%/B4 7

FUBLIC Lo

FUNCTION

FUHCTION
FUNCTION
FUNCTION
FUMCTION
FUNCTION
FUNCTION
FUNCTION
FUNCTICGHN

FUNCTION
FUNCTION
FRO
FRO

CEDURE MsgTrapkxcep
CEDURE MsgExit {cod

wmar;

Mzglnit: MesszageFtr;
gShowFromot {imsg: MessagePtr; ste: StringFtri: Beol=zan:
sgShowMessage(msg: HessagePtr; str: StringPtr): Boolean:
sg5howError (msg: Messageftry str: StringFtr): Boolean:
s

MzgClzarFrompt (msg: MessagePtr): Boolean;
MesgClearMessage({msg: MessageFir): Boclean;

gShowlecoded{msg: MessageFtr; errcrCode: Integer): Boolean;

MesgStackMessage (msg: MessageFtr; str: SfringPtr) : Boolean;

MegStackFrompt {msg: MessageFtry str: StringFtr} : Boclean;

MsglnitizliUeage: Longlnt;
UnusedHeapSpace: Longlnt;

tion (VAR proc: Bvtes)
e: Werd; msg: MessageFtr)g

Include

~iles

A-2

el =
o



;T

{ MessageTypes.Iinc Updated 10/33/84 3

FUBLIC Commaon;
TYFE MsssageStatus =
RECORD
messageShowing: Boolean:
stackSize : Byte;
field: FieldFtr;

rect: Hectangles {area to b
anythingShowing : Boolean;

END;

MessagePtr = "MessageStatus;
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{ Overlays.Inc Updated 10/23/84 3
FUELIC Common;
4

FUBLIC Notlverlays;

FROCEDURE LoadOverlay{whatiay : OverlayType; VAR error

FUNCTICN CurrentCverlay : OverlayType;
FROCEDURE InitializeOverlayi{ pid : Word;

VAR error

TYFE overlayType = (noOverlay,evaluatorlay,userCoamonbLay,

word):

WORD) ;

Include

commandLay);

Files
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{ Stringéracs.ln: Updated 10/2%Z/84 1}

FUBLIC Ceommon;

FUNCTIONM HewString(maxlenoth: Wordl: StringPir:

FROCEDURE FreeString{V&R str: StringPtri;

FROCEDURE CopyStringisource,dest: StringPtri;

FUNCTION Copv0+fString(str: StringPtri: StringPtr:

FUNCTION ExactCopvOfString (aoldStr :‘StringPtr} ¢ StringFirg
FUNCTICN ConcatStringsistrl,stri: StringFtric StringFir:
FROCEDURE AppendString{dest,source: StringPtr):

FROCEDURE AppendChar (dest: StringFtr; ch: Charig

FROCEDURE fAppendinyChar (VAR str: StringFtry che Charig

FUNCTION UpperCaselch: Char): Char:
FUNCTIOM EqualStrings(stril,str2: StringPtr): Boclearn;

FURCTION CompareStrings(stri,strd: StringFtri: Comparisong

FUNMCTION SubStringlit (VAR 1lit: Bytes; delim: Char: count: Warcd: StringFir;
FUNCTION MewStringLit (VAR lit: Bvtesi: StringFir;
FUMCTION Concatlits (VAR liti, 1it2: Bytes): StringPtr:
FROCEDURE DeleteFromString(str: StringFtr;
firstFos, lastFos: Maord):

FUNCTIGN InsertInString(piece,str: StringPtr;
pos: Word): Boclean;

FUNCTION InsertCharinString(ch: Char;:

str: StringPtry
pos: Wordi: Booleang

FUNMCTION StringTolnteger{str: StringFtr:
VAR ceonverted: BRoolean): Integery

FUNCTION IntegerToStringlint: Integer}: StringPtr:
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FUHCTION TimeToStrinaiformat @ Byte: tt : TimeType) : StringPtrg

FUNCTION TranslateHeading(inputStr : StringPftr;
width : Integer;
pageNum : Integer! : StringFtr;

FUNCTION SubProperty(MenuString : StringFtr:
index ¢ Integeri : StringPtr;

FROCEDURE SetFrefix (fileMame: StringPtr);
FROCEDURE EsxpandHeadiag (inStr, outStr, pageStr: StringPtrig

FUNCTION FealToString{aReal: LongReal; fracDigits: Integer):

StringPtr;

FUNCTION StringToReal {(str: StringFtr; VAR converted: Boolean): LongReal:

Include Files
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t StringTvpes.Inc \Updated 10/23/84
PUBLIC Common;
TYPE Literal = Array [l..maxInt] OF
Stringlescriptor = RECORD
len ¢ MWord:
max : Words
dummys: Bytes
chars: ARRAY
END;
StringFtr = “Stringlescriptor:
A-30 Common Code Refzrence

3



{ TableEditFrocs.Inc Updated 1G/2Z/84 3

FUBLIC Common;

FUNCTION TblEditTable (VAR table: CellTable; ch: Word)s FieldEditResult;
FUMCTICN ThiChangeFields{VAR table: CellTable; ch: Char): Eonlean;
FROCEDURE ThlStartSelection(VAR table: CeliTabley ch: Charly
FROCEDURE TblCDn%irmSElectiDn(VAR table: CellTable);

FROCEDURE TblEscapeMods (VAR tabla: CeflTabEE);

FUNCTION TblEgualCelis(celll, cellZ: Cellld):Boolean:

FROCEDURE ThblGetCurrentlell (VAR table: CellTable;y col, raow: Integer):
FROCEDURE ThlDrawBrid{(VAR table: CellTable);

FROCEDURE TbiDrawTable{VAR table: CellTablel;

FROCEDURE TblScroll (VAR table: CellTable; ch: Charl;

FRGCEDURE TblHilightTable (VAR table: CellTablei;

FROCELURE TblUnhilightTable(VAR table: CellTable);

FROCEGURE TolHilightCell (VAR table:CellTable; cell: Cellld);
FROCEDURE ThlDimHilightCell {VAR table: CellTable; cell: Cellld);

 FRDCEDURE Th1G

1]

tSelectedCellIds{VAR table:CellTable; VAR first,last: Cellld);

FROCEDURE TolScrollAdiustCellId(VAR table:CellTable; :
VAR unscrolled, scrolled: Cellld);

FUNCTICON TblFieldCfCelllId(VAR table: CellTable; cell: Cellld): FieldPtr:
FUNCTION ToiFieldOfColRow (VAR table: CellTable; col,row: Integer): FieldFtr;
FRCCEDURE ThllInvertRange{VAR table: CellTable);

FROCEDURE TbllInvertSpan(VAR table: CeliTable; coll, colZ, rowl, row2:
Integer);

FUMCTION ThlL=2110nScreen{VAR table: CellTable; cell: Cellld): Roolean:
FROCEDURE ThlUpdateRect{VAR table: CellTable; VAR rect: Rectangle!;

FROCEDURE TblFindBounds (VAR table: CellTable; VAR rect: Rectangle;
' VAR l=ft, right, top, bottom: Integer);

-1
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{ TableEditTypes.Inc \Updated 10/23/84 3

FUBLIC LCeommon:

CONST nowhere = &5335;

TYFE ColfArray = ARREAY [1..3043] OF FisldPRir;,
ColPtr = lArray; :
Screenfirray = ARRAY [i..204B81 OF ColPtr;
ScreenPtr = “Screenfrray;
Cellld = RECORD col,row: Integer ERD;
SelectionRangeKind = (cellRange, textRange, rowRapge, colRangel:
TableSelection = RECGRD
cell: Cellld;
pos: MWord;
rangekind: SelectionRangeKind;
END;
CellTable =
RECORD
colPerBcreen,rowFerScreen: Integer;
screen: ScreenPtrs
eovinglell, currentCe
visiyleRect: Rectang!
constraink,visible:
RECORD
top,left,bottom,right: Integer;
EiD:
textfursor: Cursorlescrigtor;
editMode: (normal, command!;
commandChar: Char;
rangeKing: SelectionRangeKind;
whichParameter: 0..10;
hilightkind: (noHilight, die, bright, splitHilighti;
gap: FPaint
anchar: TableSelection;
sourcefnchor, sourceCurrent: Tablebelection;
comaands: Keys;
hilightDn,verticalGrid, horizontalbrid,
frame, battomFrame, rightFrame: Boolean:
headingRows: Integer;
headingCols: Integer;
END;

11, scrollCell : Cellld:
gy

CeliTablePtr = ~LellTable;
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{ TablelnitProcs.Inc Updated 10/23/84
PUBLIC Coomon;

FUNCTION TblNewScreen(colCount: Integer): ScreenPtr;
PROCEDURE TblDispaseScreen{screen: Screenftr;
colCount: Integer);

FUMCTION ThiNewCol (rowCount: Integer): ColPtr;
FROCEDURE ThlDisposelol (col: ColPtr; rowCount: Integer);

FROCEDURE TbilnitTable(colPerScreen,rowPerScreen,
‘ chPerling,linesFerField: Integer;

topLeftMargin,
fieldGag: Point;
VAR table: CeliTable;
shouldAlloc: Boolean;
editable: Boolean;
commands: Keys)s

FROCEDURE TblSetVisible(VAR tabie: CellTablel;

FROCEDURE Th!SetVisibleRect (VAR table: CellTable; VAR r:

FROCEDURE TblDisposeTable (VAR Table: CellTable;
shouldDicpose: Eoolean);

PROCEDURE TblAddCol (chPerLine,linesPerField: Integer;
VAR table: CellTable;
shouldhAlloc: Boolean;
editable: Boolearn);

PROCEDURE ThlAddRowsirows, linesPerField: Integer;
VAR table: CellTable;
shouldAlloc: Boolean;
aditable: Boolean);

Rectanglel;

Include Files
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{ TablelnitTypes.Inc Updated 10/23/B4 ;
FUBLIC Common;
COMST editableField = true;

nonEditakleFisld = false

allocText = trus;
dontAllocTest = false;

disposeText = true;
dontDisposeText = false;
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APPENDIX B. LISTINGS OF DATA DRIVEN MENU/FORM EXAMPLES

Thi= appendix lists the FLM and Pascal source modules and link command
statements {as they might be entered with the GRiDDevelop "Link" token) used
for the examples of data driven menus and forms described in Chapter 8. The
files and link command for the menu example appear first, followed by those
for the form example.
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FLiM MODULE FOR EXAMPLE ""PMEMLI®

SCOMPACT MOLIST
MenuFLM: DO:
FINCLUDE (C"w®Incs*FlmLits. Inc™Text™)
JERERRARE YR Sample menu FERRICOCORERE/
DCL sampleMernuTemplate (%) BYTE FUBLIC DATA

{"Save this file™",

© "Exchange for another file™’,

"Include a file™”,

"Write to & file™®,

TAppend a file™’,

"Erase a file™",

"Show characteristice of & file™i’ )

DCL theSampleMenu PTR FUBLIC DATA (dsampleMernuTemplatel:

END;
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SOURCE FILE FOR EXAMPLE FPROGRAM

$MNOL.IST COMPACT
MODULLE  Maing
FINCLUDE ("wi Incs
FINCLUDE ("wdInce
$INCLUDE {wd*Incs

FINCLUDE (w0 Incs
FINCLUDE {“wil'Incs

$INCLUDE {"wl Incs
FINCLUDE {"wl*Incs

FINCLUDE {"wd"Incs
SINCLUDE { "wid*Ince

$IMCLUDE {"wd"Incs
SIMNCLUDE {"wd"Incs

FINCLUDE ("wd*Incs

FUBLIC MernuPLM:

"Common. Inc™text™)
“ConFas. Inc™text™)

‘DataForms. Inc™text™)

"FieldTypes. Inc™text™)
"FieldFrocs. Inc™text™)

"MessageTypes. Inc™text™)
"MessageProcs. Inc™text™)

"StringTypes. Inc™text™)
‘StrimgFrocs. Inc™text™)

"WindowTypes. Inc™text™)
“‘WindowProcs. Inc™text™)

“OePacsTypes. Inc™text™)

VAR theSamplebernu: DataMernuType;

FROGRAM Maing
CONST
{ miscellaneous
samplefsg
selecthsg
VAR
windowFect:
cureor:
msq:
ch:

FROCEDURE. InitDisplay:
VAR windowExtent: Point;

BREGIN

ConDefCsr (FALSE);
WinInitDefaultWindow;
WinGetWindowExtent
FldStartkeys {cursor):
msq := Meglnit;

WITH windowRect DO

BEGIN

2
¥

= "Sample: 3

Select item and confirm’;

Fectangles
CursorDescriptors
MessageFtr;

ap MENU L 1)

entire window for use with menus and forms >

{windowExtent);

9,

Data Driven Menu/Form Listings
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i

topLeft.»
topLeft.y :=

03
) H

extent = windDwExtentg
EMD3; ‘
EMD;
SE
{ __________________________________________________________________________________

FROCEDURE SampleMenu:
VAR str: StringPtr;
rect: Fectangle:
itembSelected: INTEGER:
confirmed: BOOLEAM;
BEGINM
sty := ConcatLite (SampleMsqg, SelectMsa);
rect := windowRects;
confirmed := DataMernuConfirmed
(theSampl eMenu,
MSCy
str,
rect,
cursaor. kevFrocess,
itemSelected,
chis

IF confirmed THERM

BEGIM
CASE itembSelected OF
1: 3 {do appropriate action for “save’}
2: 3 {do appropriate action for “exchange”’
3: 3 {do appropriate action for “include™>
4: 3 {do appropriate action for “wite’?
2 3 {do appropriate action for “append®’
b: 3 {do approptiate action for “erase’’
7: 3 {do approptiate action for ‘eracse’’
8: 3 {do approptiate action for “erase’}
OTHERWISE
EMD3
EMD3
EMD;
e e e e e e e e e e e e e e e o e i
{ THIS IS THE BEGIMNMING OF THE FROGRAM
{ ____________________________________________ e e et e e e i et e et ot e e et e e e e s e e e e 2.
BEGIN
InitDisplays
Sampl eMenu;

EMD

-
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LM MODULE FOR EXAMPLE “"FORM®™

FCOMPACT MOLIST

FormPLM: DOs

FIMCLUDE {(“w lncs PloLite. Inc™Text™)
dEiakdoikiiiksxy Sample form ¥Rkdnibiidaiiy/

DEL EamplEFDrmItemCDunt LIT "77:

DCL sampleFormRowbize LIT ’98;; /¥ 14 times item count ¥/

DCL sampleFormLabelsAndChoices (%) BYTE DATA
(#Editable numeric field™An integer™i’,
"Whoice only field™First choice™Second choice™: 7,
"$Editable/choice field™A text string™A choice™!’,
*.Editable real number field™A real number™:",
"LTvpeface™i’,
T+Printer™it,
"=FPlotter™i");

DCL theSampleForm STRUCTURE
{(form FTR,
numltems INTEGER,
labelefndChoices FTR,
choicelines INTEGER,
rows fsampleFormFowSize) BYTE)

FUBLIC DATA

fmullPtr, /¥ form
csampleFormitenCount, /¥ numltems
dsampleFormbiabel sAndChoices, /¥ items

1)s /% choicelines

END;

Data Driven Menu/Form Listings

#/
%/

!
I

¥/
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LI COMMAND FOR EXAMPLE FPROGRAM “"HMERUL

shimk Menu:

link "wiobjis"Menu.PLM™0b 3™, “wobi=s"Menu.Pas™0ki™,
‘wilibs"CompactSvstemCalls™Lib™ TO Menu™Fun™ NOFRIMT Furge BIND Fastload
S{ETACK. (+1000))
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FPASCAL. LISTING FOR EXAMPLE
FMOLIST COMPACT
MODULE Maing

HINCLUDE { “wl*Incs*Common. Inc™text™)
$IMCLUDE {"wO"Incs*ConPas. Inc™text™)

$INCLUDE (*w(O Inces*FontFrocs. Inc™text™)
$IMCLUDE {*wiO*Incs"DataForms. Inc™text™)

SINCLUDE { wd*Ince'FieldTvpes. Inc™text™)
FIMCLUDE ("wl"Ince’FieldPFrocs. Inc™text™)

FIMCLUDE { "wl " Incs "MessageTypes. Inc™text™?
FIMCLUDE {"w0 ' Ince "MessageProcs. Inc™test™)

FINCLUDE {"wd Incs'StringTypes. Inc™text™)
$INCLLDE £ "wd Incs"StringProcs. Inc™text™)

FINCLUDE {Cwid*Ince"WindowTypes. Inc™text™)
SIMCLUDE ("wd ' Incs *WindowFrocs. Inc™text™)

FINCLUDE ("wl Incs"0sFasTypes. Inc™text™)

FUBLIC FormFLM:
VAR thebampleForm: DataFormTypes

FPROGRAM Maing

CONST
{ miscellanecus strings
sampl elfleg = "Qample:”;
fillInFormMsg =7 Fill in form and confirm’;
maxStringlength = 80y
VaR
windowRect: Fectangles
Cursors CureorbDescriptors
meg: MessageFtrs
chs CHAR
code: WORD
theMumber: IMTEGEF;
curChoicel: INTEGEFR:
theString: Stringftr;
curChoicel: INTEGER;
theRealMumber: REAL;
curChoiced: INTEGEF;
curFont: INTEGER;
curfFrinter: INTEGER:

FPFROGRaM

"FORM"
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curPlotter: IMTEGER

FROCEDURE InmitDisplay;

VAFK windowExtent: Foint;

BEGINM
ConDetCsr (FALSE):
WinInitDefaultWindow;
WinGetWindowExtent {(windowExtent):
FldStartkevs (cursord;
mEg = Meginit;

-

WITH windowRect DO { entire window for use with menus and forms 2

BEGIM
topleft.y = 03
topleft.y = O3
extent = windowExtent:
EMD3
ENDg

PROCEDURE InitVarsg

BEGIN

theMumber HE R

cuwrChoice? 2= 1

theString := NewString {(maxStringlength);
curChoiced HEI

theReal Mumber == 5,03

curChoiced = 1:

curFont = 13

curFrinter 2= 2

curPlotter 1= 23

WITH theSampleForm DO

BEGIN
rows[1].theData.number 2= t
rowelil.currentChoice 1= 1;
rowsl2l.cwrrentCheice := curChoice2;
rowsi2].thelata.string := Exactlopy0+fString {(theStringl);
rowsl3l.cuwrrentChoice := curlhoicel:
rows[4]. theData.realbumber := theRealMumber:
rouws[4l. currentChoice := curChoiced;
rowsl{3l.currentChoice := curFont;
rowslél.currentChoice = cwPrinter:
rowsl7l.currentChoice := cuwrPlotter:

heMumber

1}

as

END;
END;
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FROCEDURE SampleForm:
VAR itemSelected: IMTEGER;
confirmed: ROCLEAM;

rect: Fectangles
sti: StringPtrs
BEGIN

str := Concatlits {(SampleMsg, FilllInFormMsg):

rect := windowRects

confirmed := DataFormConfirmed
{theSampleForm,
normal DataForm,

mEQg,
stir,
rect,

cursor. keyProcess,

ch)g

IF confirmed THEN
WITH theSampleForm DO
BEGIM

ForntSethMth {(theSampleForm.rowsl3l.currentchoice, code):

END;

UndoDataForm ‘theSamplefForm, TRUE):

END:

BEGIM
InitDisplays;
InitVare;
SampleForms

EMD

Data Driven Menu/Form Listings

[}

(W)
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LI COMMAND FOR EXAMPLE FPROGRAM “"FaRMM®

:hink Form:

link “wiobjis *Form.PLMY0Li>, ‘wobis‘Form.Pas™0bji™,

"wilibes "CompactSystemCalle™Lib™ TO Form™Fun™ MOFRIMT Furge BIMD Fastload
S5{ETACK (+100:0))
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APPENDIX C. MENUS & FORMS: ANDTHER METHOD

The dats driven menus and forms techniguees described in Chapter 38 greatly
simplify implementation of these handy data gathering mechanisms. Freviously,
a much more complicated technigue was used to implement the menus and forms.
We will describe this earlier, more complicated technigue for two reasons:

o Some applicationzs were developed betore the availability of the data driven
technique and associated calls. Usere who are already using the earlier
technigue may +find it impractical to convert existing programs to the new
technique and may wish to use existing code to implement additional menus
and forms.

o There are some things that vou can do with the older technigue that are not
cupported by the data driven technigue. For example, you cannot create
"dynamic” menus and forms with the data driven technique. A dynamic menu
or form is one where you can vary the appearance and contents of the form
each time it is precented depending on what activities have taken place
since it was last digplayed. An example of a dynamic form is the File
form. Refer to the description of the File form and the FileFormConfirmed
function in Chapter 8 for an illustration of a dynamic form.

The calls described in this appendix create the data structures needed for
menus and forms, and enable the user to add to or modify their contents.

DATA STRUCTURES

Figure C-1, "Menu/Form Pointer Structure,”" illustrates how these data
structwes are related to one ancther and to the data structures in the

chapter on cell tahbles.
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fenuFormbDescriptor

MeruFornPtr

_r

table ,__m#____,__gﬁ CSes Fiaws 11-1

Piointer

Figure C-1. Menuw/Form Fointer Structure

¥ TYPE MenuFormDescriptor =
RECORD
table, choiceVable: CellTableFointer:
obhscuredRect.choiceRect: Rectangles;
choicelirnes: Integers;
ENMD:

This record specifies the cell table as either & menu or a form, and stores
the appropriate parameters for them. MNever alter any of the contents of the

MernuForm Descriptor, except to read the CellTable pointer to referernce the
cell table settings directly.

¥ TYPE CellTablePtr = “CellTable

This pointer lets vou keep track of different cell tables.

¥ TYPE MenuFormPtr = “MenuFormDescriptors

Thie pointer enables you to keep track of different menus or forms at once.
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¥ TYPE ChoiceRequest = {(choiceCountRegquest,

choiceCurrentRequest,

choiceSetCurrent,

choiceleavingItem,

choiceEnteringlitem)
The menu package uses & variable of this type to specify the choice fields of
a form. fA variable of this tvpe can represent the different reguests as
follows:

Kind of reguest Meaning

choicelountRequest Requests the total number
of choices that the
form should provide.

choiceCurrentRequest FReguestes the string for the
specified choice that is associated
with a specified item.

choiceSetCurrent Indicates the choice
currently decsignated by the
'highlighted box.

choiceleavingltem Indicates that the user
has moved the outline to
& different item.
choiceEnteringltem Indicates that the outline
ie about to move to a
different item.

% TYPE UpdatekKind = {(dontUpdate, updateTop,
updatebBottom, updateForward,
updateBRackward) ;

This data type accompanies the Scrollkey function used in MenuFormConfirmed.
Do not use this data tvpe or erase it from the include files.,
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MENU AND FORM ROUTINES

Four routines are provided to handle menus and forms. Twe routines set up, or
initialize, menus and forms, one routine handles the menu or form when it is
confirmed, and one routine disposes of a menu ar form. While anlv four
routines are provided, several of these routines are quite complex and
incorporate a number of subfunctions. Each of the routines is descriked in
complete detail later in this appendix.

MeruInit Creates and initializes a menu having a single column of
choices. It reguires the number of items in the menu, the
string setting of each item on the menu. and the location
an the window where the menu will be drawn.

FormInit Creates and initializes a form with a non—editabhle column
of items and column of choices, which may o may not he
editable.

MenuvFormCont irmed This all-purpose function returns True when the user
confirme & menu =selection or new values on a form. It
retuwns False if the user escapes out.

MernuFormDispose Deallocates the menu or form pointed to by the
MenuFormPtr. It disposes of evervthing, imcluding &il the
text.

Dummy Functions

These functions should be passed as dummy functional parameters to
MenuFormConfirmed whenever it controls a menu, or a form with no choice
fields. They are never called.

MilChoiceFroc A dummy functional parameter, which should be passed in
place of the ChoiceStr functional parameter to
MenuFormConfirmed.

NilChoicelnfo A dummy functional parameter, which should be passed in
place of the Choicelnfo functional parameter to
MenuFormConfirmed.

NilltemStr A dummy functional parameter, which should be passed in
place of the ItemStr functional parameter to
MenuFormConfirmed. |

NilScrollkey & dummy functional parameter, which should be passed in
place of the Scrollkey functional parameter to
MenuFormConfirmed.
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MernulImit

FUMCTION MenulnitiusableRect: Rectangle:
itemCount: Integer:
FUMCTION ItemStr{index: Integer
): Stringftr
Y: MenuFormPtirg

Furpose and Dperation

Thie procedure creates and initializes a menu having & sinale column of
choices. It requires the number of items in the menu. the string setting of
each item on the menw, and the location on the window where the menu will be
drawn. Vertical scrolling can occocuwr when there are too many menu itemsz te fit
on the screen. Menus always occupy the full width of the window, but each
menuw item can take up one line only. At present, the function clipe menus
wider than the window because horizontal scrolling is not available vyet.

FParameters
Henuinit reguires these input and ocutput parameters:

usableRect The windpw-relative coordinates of the area that the menu
can occupy. The usableRect is the maximum area of the
window that the menu can take up.

itemCount The total number of separate menu entries.

FUMCTION ItemStr 8 function supplied by the application programmer. Its
index parameter represents the nth i1tem on the menu, and
the ItemStr function must retwn the string {i.e., string
pointer) corresponding to that nth element of the menu.
For example, ItemStr(3) should retwn a pointer to the
string of the fifth item on the menu. The strings
returned may have different maximum widths, but strings
wider than the window will be clipped. Since each item
can take up only a single line, the strings cannot contain
enbedded carriage retwns. The SubStringlit function
works well here.

WARMING: Menuilnit will dispose of the string returned by
TtemStry if necessary, make sure that ItemStr returns only
a copy of the string.

Returns

Menulnit returns a MenuFormPtr to the menu that it creates, but it does not
draw the menu.
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FormIimit

FUNCTION Forminit
iusableRect: Rectangles;
ittemCount,
maxChPerlabel,
choicel.ines: Integer:
FUNCTION
ItemStricol,rom: Integers;
field: FieldPtr): StringPtr
Y MenuFormPltrg

Purpose and Operation

This procedwre creates and initializes a form with a non—editable column of
items and column of choices, which may or may not be editable. It needs to
know the number of items on the form, the characteristics and setting of each
item on the form, and the location on the window where the form will be drawn.
See Figure C-1, "MenuForm Pointer Structure." Formlnit retwns a MenuFormPtr
to the form that it creates, but does not draw the form.

Parameters
Forminit requires these input and output parameters:

usableRect The window-relative coordinates of the area that the form
can occupy. The usableRect is the maximum area of the
window that the form can take up.

itemCount The total number of separate entries, where an entry in a
form comprises a item and its choice setting. There are
titemCount » 2) fields in & form.

maxChFerl abel The maximum number of characters in each item, or
equivalently, the width of the item column in characters.
Mote that the items cannot take up more than one line.

choicelines The maximum number of lines that the list of choice can
ooccupy. Formlnit interprets the value of choicelines as
folliows:

Q # band of space for the choices is MOT allocated or
displaved. You =should set choicelines = O when no
value fields have choices, =so that the empty choice
zpace will not be displaved.

= 1 The choices will be displayved as & horizontal list
on a band of =pace above the form. If &ll of the
choices cannot be displayed on the screen at once,
horizontal screlling becomss available
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FUNCTION ItemStr

avtomatically.

1 I¥ choiceliines is any positive integer greater than
1, Forminit will display the choices vertically,
one cholce on a line, up to the maximum number of
lines specified by choicelines. Each choice can
take up one line onlys: the function clips any
choice wider than the window.

If there are too many choices to fit in the
vertical area defined by cheicelines, then the
function automatically enables the choices to
scroll vertically.

1 function =supplied by the application. It should accept
the column, row, and field pointer of & field in the form,
and then retwn the string that is the item (if it is &
item field) or the default value (if it is a =setting
field)., {No multi-line fields or strings containing
carriage retuwrns are allowed.} Formlnit also enables the
user’s I[temStr function to change the editable and choice
properties of each field. ItemStr must accept thecse
parameters:

col The column number of the desired field.
row The row number of the desired field.

tield The pointer to the field designated by col and row.
(Since it'=s a pointer, the modified FldFtr is an
implicit cutput of ItemStr, as well.) FormInit
passes this pointer to the user’s ItemStr function,
allowing the application to modify the editable and
choice properties of each field. ItemStr can modify
these properties by altering field™.kind.editable
and field™.kind.choice, which otherwise default to
False (non—-editable, non—choice) in FormInit.

Mote that it would be meaningless to define a item
field as an editable or choice field, because the
user should never be abkle to move into a item
tield, bv definition.

The ItemStr function retwrns a StringPtr to the

string of the desired field. It will retwn the string
containing the item {if it is a item field) or the
default value {if it is a setting field). {The string
should not contain embedded carriage retwn or line feed
characters.> If a setting field has no default setting,
ItemStr should retwn an empty string with the maximum
permissible length defined for that field.
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MermnuFor-aConmnfF i rrmec

FUNCTION MenuFormConfirmed
{(menuForm: MenuFormPtrs
kevProcess: Word;
FUNCTION ItemStricol, row: Integer:
field: FieldPtr;
Yr StringPtrg
FUMCTION ChoiceStricol, row: Integer:
rhoice: Integer:
iz BtringPtry
FUMCTION Choicelnfolcol, row, choice: Integer:
request: ChoiceRegquest
): Integer;
FUNCTION Scrollfey (ch: Char): Updatekind:
VAR selection: Integers
VAR ch: Char
Y: Booleans

Purpose and Operation

This all-purpose function returns True when the user confirms & menu selection
or new values on a form. It returns False if the user escapes out.

Parameters

MenuFormConfirmed reguires these input and output parameterss

menuForm A pointer to the menu or form to be edited.

kevFrocess The process ID of vouwr kevboard process. Common Code
requires this for menus, forms, and tables. It must be
initialized by FldStartkeves prior to use.

FUMCTION ItemStr The same functicon that was passed to Formlnit, above.
it should accept the column, row, and field pointer of
a field in the form, and then retuwrn the default values
of the setting fields. It acts here only to supply the
default ssttings of editable-choice fields.
MOTE: IF YOU ARE EDITING A& MENU OR & FORM WITH MO
EDITARLE CHORICE FIELDS, YDU MUST SUBSTITUTE & MIL
FUMCTIONM FOR THIS FUMCTIOMAL FPARAMETER. The Function

MilIltemStr, given below, should be included as a
parameter here instead.

ItemStr has these parameters:
ool The number of the desived column.

i w Y] The number of the desired row.
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FUNCTION ChoiceStr

tield The pointer to the field designated by col and
row.

The [temStr function returne & StringFtr representing
the default value to the string of the desired field.
I the setting field has no default value, ItemStr
shouwld retwn an empty string with the maximum
rermissible length defined for that field.

& function supplied by the application programmer that

returnse a character string when it receives parameters

that specify the column and row of the form., along with
the choice.

ROTE: THE ChoiceStr FUNCTIOM PARAMETER I5 MEEDED OMLY
FOR FORMS WITH CHOICE FIELDS. IF YOU ARE EDITING &
MEMLE OF A& FORM WITH MO CHOICE FIELDS, YOU MUST
SUBSTITUTE & MIL FUMCTIOM FOR THIS FUMCTION FARAMETER.
The function NilChoiceProc, given below, should hbe
included as a parameter here instead.

These are the parameters of ChoiceStr:

ool The column number of the desired field. NOTE:
the ChpiceStr functionm will never be called for
the item coclumn (col = 1). As implemented now,
it calls the function only with col = 2.

gl The row number of the desired field.

choice The number of the choice for the given column
and row for a setting field, if the field is a
choice field., The program that calls ChoiceStr
will never specify choice for a non—choice
field.

GFiven the asbhove references to the fields of a form, the
ChoiceStr function should retwn pointere to these
strings:

Reference to: String returned:

item field The item's string
value

egtting field--choice The string value
of the current
choice
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APPENDIX D. THE SHELL PROGRAM

This appendix provides a discussion of, and the source listings for, a program
called "Shell" which incorporates many of the basic pieces of code used to
implement the standard user interface presented by GRiD applications. The
Shell program implements the following:

o Displays a Commands menu and responds to the item selected by bringing up
the appropriate form or menu, or by displaying an appropriate message.

o Displays a "generic" Options form like the one developed in Chapter 8 that
will change fonts as specified by the item selected in the form.

o Displays a Transfer menu similar to the one developed in Chapter 8 and
responds to the item selected by bringing up a File form with an
appropriate message.

o Displays a File form with an appropriate message when an item (such as
"Erase a file") is selected from the Transfer menu that requires
specification of a particular file.

o Impléments the Usage (CODE-U) command and the "Show file characteristics"
operation initiated from the Tranfer menu.

While Chapter 8 described how to program data driven forms and menus, the
Shell program goes one step further by providing some of the next level of
code necessary to implement the actions specified via the menus. For example,
if "Erase a file" is selected from the Transfer menu, a File form is displayed
and, when confirmed, the file specified in the form is actually erased. Thus,
the menus and File forms provided by the Shell program give you working code
that you can use to quickly implement many of the common tasks performed in

Shell Program D-1



GRiD applications.

The Options form in the Shell programe is of less immediate value. It is
really just a generic form that illustrates all the possible kinds of choi
fields that vou can use in a form. The only real work it does is to load
font into memory if the font confirmed in the form is different from the
current font. MNonetheless, the Options form does provide a working model
you can easily modify to fit your application.

THE SHELL PROGRAM
The Shell program consists of three different moduless

ShellFormInit The PLM module that defines the contents of the forms
menus used in the Shell progranm.

ShellMain The Pascal module that handles program initialization
exit, and that obtains and processes input from the
keyboard.

ShellMenuForm The Pascal module that displays and responds to menus
forms.

While we could have combined the two Pascal modules into & single mod
splitting them up simplifies our discussion of them and, more
importantly, will make it easier for you to modify the source to

ce
a

that

andg

and

and

ule,

customize it for your purposes. The importance of this modular approach

becomes more apparent in subsequent appendices when we develop severa
different examples of cell-based table programs.

An interface file (Shelllnterfacel.Inc™Text™) is also used to define
interrelationships between the shell modules. This file is included

|

the

{using the $INCLUDE control) in each of the modules and further proeoctes

the modularity of the program.

In the paragraphs that follow, we describe the salient points of each
module to illustrate the capabilities they provide. At the end of th
appendix, a coaplete listing of all of the modules and the interface
is provided.

SHELL PROGRAM VARIABLES

Before proceeding to examine the actual code used in the shell progra
let’'s look at the variables used throughout the Shell program. Exami
the interface file to see which variables are used by the various
modules., ©Shell has these global variables:

is
file

i
ne

ch The character just read from the keyboard and about

to be processed by the main loop of the prograam.
chNeedsProcessing A boolean status variable that indicates whether

last character read from the keyboard (ch) needs

processing by one of the menu or form handling

D-2 Common Code
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windowRect

redrawu

cursor

msg

initialUsage

dirty

code
inputlID
cutputld

inputFilename

cutputFilename

currentfilename

procedures.

A rectangle that holds the present size of the window

to be used by the menus and forms.

A boolean used to hold the value returned by many of
the screen functions such as MsgShouwPrompt,
HsgllearMsg, etc. While it is not used in the Shell,
it may be of value in your application to deteraine
if portions of the screen should be redrawn.

A cursor descriptor record needed by the menu and
form procedures to keep track of the cursor location.
f pointer to the message status record used by the
message, menu, and form procedures to display prompts
and messages.

A long integer variable used to store the amount of
RAM used by the application (in this case, Shell}
prior to retrieving any data files. The value in
this variable is used by the Usage comaand (CODE-U)
to display RAM usage statistics.

A boolean that can be used by an application to
indicate whether the current data file has been
altered. This variable is used by the Shell to
determine which message to display with the Buit and
Cancel commands. In the Shell program, dirty can
only be set TRUE if the Options form is confirmed
since there i8 no actual data that can be changed in
the file.

A word used to store error codes for several of the
05 calls.

A word to store the connection number of a file used
for input.

A word to store the connection nusber of a file used
for ocutput.

A string pointer to a file name obtained by the
ProcessCommandlLine or SelectinputFileName procedure
and used when accessing that file.

f string pointer to a file name obtained by the
SelectOutputFileName procedure and used when
accessing that file.

A string pointer to the name of the last file
selected via the File form from within Shell. This
tfilename is used ag the default value the next time
shell displays a File form.

The following variables are used to store values from the Options fora.
Although values can be left stored in the form itself, it often increases
clarity of the program to store them in variables with more aeaningful

names.

theNumber:

theReal Number:
curChoice?2:

theString:

INTEGER;

REAL;

INTEBGER;
StringPtr;
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curChoice3:
curChoiceé:
curfFont:

curPrinter:
curPlotter:

GHELLHAIN PROCEDURES

INTEGER;
INTEGER;
INTEGER;
INTEGER;
INTEGER;

The following procedures and functions are defined and used in the

ShellMain module:
ExceptionHandler

ProcessCommandlLine

InitDisplay

InitVars

CheckCancel

CheckBuit

CheckExit

Exit

Used by MsglrapException to handle systea
exceptions.

Used when application is first loeded to obtain
name of cdata file (if any) to be coperated on. Also
attaches and opens the file for read access.

Sets up initial display conditions (window size,
cursor location, etc.) and finds out how much
memary the application is using.

Initializes some miscellancous variables used with
the Shell program.

When CODE-ESC has been pressed, thisz routine is
used to display an appropriate prospt based on the
state of the "dirty” flag. I+ the prompt is
confirmed, the program performs an exit.

When CODE-8 has been pressed, this routine displays
an appropriate prompt based on the state of the
"dirty" flag and checks to see if the proapt was
confirmed. If the file was not changed (not
“dirty"), an exit is performed. I[f the file was
changed, it should be saved. VYou must supply the
code to actually save the file since the
appropriate actions will vary between applications.
Used by the CheckCancel and Check@uit procedures to
see if the cancel/quit prompte were confirmed. It
clears the prospt and returns @ boolean indicating
whether the prompt was confirmed,

Used by the CheckBuit and CheckCancel routines to
actually perferm an exit. The procedure restores
the system-wide font, displays the message
“Retrieving subjects: In progress”, and then exits.

The code for the main program loop of Shell is listed below:
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BEGIN
HsgTrapException (ExceptionHandler);
ProcessCossandLine;
InitDisplay;
InitVars;
ch := CHR(helpKey); { Start off in cossand senu }
chNeedsProcessing ¢= TRUE;

REPEAT
IF NOT chNeedsProcessing THEN ch := ConCharln;
chNeedsProcessing :=TRUE;
redraw := NsgClearMessage (msg);

IF ORD (ch) = helpKey THEN

CoamsandMenu

ELSE IF ORD {ch) = optionsKey THEN
OptionsFora

ELSE IF ORD (ch) = quitKey THEN
CheckBuit

ELSE IF ORD (ch) = transferKey THEN
TransferNenu

ELSE IF ORD (ch) = utilizationKey THEN
ShowlUsage

ELSE IF ORD (ch) = cancelKey THEN
CheckCancel

ELSE chNeedsProcessing := FALSE;
UNTIL FALSE;
END

The first statement, MsgTrapException (ExceptionHandler), invokes an exception
handling procedure if an error occurs. Refer to the description of
MsgTrapException in Chapters 6 and 13 for a discussion of exception handling.

The next three statements process the command line to obtain the name of the
file that the application is to operate on, initialize the display, and
initialize the variables to be used in the Options form. (We'll discuss each
of these procedures in some detail after getting an overview of the main
program.)

The next two statements,

ch := CHR{helpKey);
chNeedsProcessing := TRUE;

set up the entry conditions to the main loop so that initially the Commands
menu will be displayed. The rest of the program consists of a loop that reads
a key from the keyboard (using ConCharlIn) and checks to see which key was
pressed. The valid keys for this loop and the procedure that each of them
invokes are as follows:

Key Pressed Procedure Invoked
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helpKey (CODE-?)
optionsKey (CODE-O)
transferKey (CODE-T)
cancelKey (CODE-ESC)
quitKey (CODE-@)
utilizationKey (CODE-W)

CommandMenu
OptiensForm
TransferMenu
CheckCancel
Check@uit
Showlsage

SHELLHMENUFORM PROCEDURES

The following procedures and functions are defined and used in the

ShellMenuForm module:

InitForm
CommandMenu

OptionsForm

ShowUsage
ShowFileProperties

TransferMenu

GetFileName

SaveThisFile

SwitchFiles

IncludeAFile

WriteThisFIle

D-6 Common Code

Initializes the variables used with the Options form.
Displays the Commands menu defined in the PLM module and
sets ch to indicate the item selected from the menu.
Displays the Options form and, when the form is
confirmed, stores the confirwed values in the variables
listed earlier. It also sets the fount to be the one
gpecified in the form.

Displays media usage when CODE-U has been pressed.

Uses the BetFileName procedure to obtain the name of the
file whose characteristics are to be shown, and the
Common Code routine CmdProperties to display those
characteristics.

Displays the Transfer menu defined in the PLM module and
invokes the appropriate procedure to perform the
selected transfer activity when the menu is confirmed.
Used by items from the Transfer menu that require a file
name. It sets up conditions that determine how the File
form will be displayed and then uses FileFormConfirmed
to obtain the name of the file.

When "Save this file" is selected from the Transfer
menu, this procedure obtains the name of the new file
{using the GetFileName procedure) and then attaches and
opens the specfied file. No code is provided to
actually save the file since this operation is
application dependent.

When "Exchange for another file" is selected from the
Transfer menu, this procedure obtains the name of the
new file (using the GetFileName procedure) and then uses
the Commen Code routine FFExecuteCommand to exchange for
the new file and application.

When "Include a file" is selected from the Transfer
menu, this procedure uses the GetFileName procedure to
obtain the name of the file. The file is then opened
for a read operation. No code is provided to actually
read the contents of the file since this operation is
application dependent.

When "Write to a file" is selected from the Transfer
menu, this procedure uses the GetFileName procedure to



obtain the name of the file. The file is then opened
for a write operation. No code is provided to actually
write the contents of the file since this operation is
application dependent.

EraseTheFile When "Erase a file" is selected from the Transfer menu,
this procedure uses the GetFileName procedure to obtain
the name of the file. The file is then actually erased
using the Common Code routine CmdErase.

CloseDetachFile Used to close and detach files at the end of those
procedures (such as IncludeAFile, WriteThisFile) that
perform file input/output activities.

TerminateStatus Invoked at the end of the ShowFileProperties,
EraseTheFile, and ShowlUsage procedures. If no error
occurred during those operations, this routine waits for
any key to be pressed and then erases the window.

Much of the work in the ShellMenuForm module is done by the GetFileName
function. The calling procedures (all of them selected from the Transfer menu
and requiring) pass the function a variable of fileType that indicates the
kind of activity that is being initiated. The fileType variable is an
enumerated type that tells the GetFileName function what items should be
displayed when the Common Code function FileFormConfirmed is called to display
the File Form. (Refer to the description of the FileFormConfirmed function in
Chapter 8 for details of this function.) The calling routine is returned a
Boolean that indicates if the File form was confirmed and is also returned a
connection to the file specified in the File form. This connection is then
used to open and later close and detach the file.

The code for the GetFileName function is as follows:

FUNCTION GetFileName (fileType: FileTypes; VAR connection: WORD): BOOLEAN;
BEGIN
redraw := MsgShowHessage (msq, NewStringlit (retrFileForam));
currentFilename := NewStringLit ('“Shell™@');
spare := NIL;

{set up the pathnase default condition for FileForaConfiraed}
defaultsldevicePartl := DefaultThis;
defaultslsubjectPart) := DefaultThis;
defaultsltitlePart] := DontDefaultThis;
defaultslkindPart] := DefaultThis;

{specify which choices will be displayed in the File fora}

exchangeResult := DontExchange;
exchangeMode := NoExchangelrSave;
saveResul t ¢= DontSaveFile;
access ¢= updateAccess;
attachMode 2= TRUE;

FFHode ¢= FFGet;

{specify the other conditions that detersine what prospts and choices will be displayed in the File
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fora based on the fileType passed by the calling procedure}
CASE ¢ileType OF
saveCurrentFile: BEGIM
FFoode := FFPut;
exchangeliode := NoExchangelrSave;
saveResult := savefile:
pode = newFilelode;
title := Concatlits (savelsg, filllnForalsg);
EiD;
inputFiles  BEGIN
sode 1= sldFilefiode;
title o= Concatlits {inputWsg, filllnForefsg)s
ERD;
gutputFile: BEGIR
FFiiode 1= FFPutg
exchangeflode o= Exchange;
gode = newFilefode;
title := Concatlits {outputHsg, filllnForelisgl;
ENDs
exchangefFiles BEGIN
exchangefiode  := Exchange;
exchangeResult ¢= Exchangefpplications;
sode 3= updstefFileliode;
title := Concatlits lexchangelsg, §illlnFaorehisgly
EiD;
eraseFile:  BEGIR
pode = oldFilefodes
title := Concatlits leraseFilelsg, filllnForalsg);
ENDs
filePropss  BEGIN
gode ¢= oldFilellodeg
title s= Concatlits {filePropshsg, filiinForekisg);
EiB;
EWD;

$EJ

{Entry conditions have been set for display of file fore by FileForeConfiraed. How get the file

nasel

BetFilename 2= FileForalentireed

{FFlode,
cursor . keyProcess,
ch,
windouRect,
title,
currentFilenawe,
spare,
defaults,
attachbode,
sode,
access,
conpection,
exchangelnde,
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exchangeResult,
saveResult);
" redraw := NsgClearHessage (msg)y
END; ‘

After the GetFileName function is called, the calling procedure uses the
returned connection to open the file for whatever kind of access is required.
In the Shell program, calling routines just attach and open files (no input or
output is performed) and then use the CloseDetachFile procedure to complete
the file transaction.

CAUTION: Since some of the procedures that call GetFileName open the file
as a "NewFile", you should use care when testing some of the capabilities
of the Shell program. For example, if you select "Write to a file" from
the Transfer menu, no data will be written to the file but the current
contents of the file would be lost since the file is attached as a "new
file". Set up your own test files that contain no important data if you
want to test the capabilities of the Shell program.

The code used by most of the procedures that are invoked from the Transfer
menu is guite similar. The following code is from the WriteThisFile
procedure: ?

BEGIN
outputConfirmed := GetFilename (outputFxle, outputlD);
IF outputConfirsed THEN
BEGIN
IF outputFilename ¢> NIL THEN
FreeString (outputFilenase);
reserved := 0;
outputFilenase := currentFilenase;
0SOpen (outputlID, 1, code);
{provide your own code here to HWrite File};
CloseDetachFile{outputlD);
END;
END;

This procedure uses the file connection (outputID) obtained by
FileFormConfirmed to open the file that was selected and attached by
FileFormConfirmed. No code is provided to actually write data out to a file
"since the Shell program does not actually process any data. However, the file
is closed and detached at the end of the procedure.
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SOURCE FOR PLM MODULE USED WITH SHELL
“COMPACT NOLIST

ShellFormInit: DOy

$INCLUDE (' 'Hard Disk‘Incs‘leLits.lnc“Text”')é

$EJ

/% Command menu - defines the contents of the Commands Menu display #/

|

DCL commandMenuTemplate (%) BYTE PUBLIC DATA
('Options Code-0 Set options™’, ~

‘Quit CODE-@ Exit and save all chaﬂqes”’,

‘Transfer CODE-T Write, exchange, print files“',

‘Usage CODE-U Show memory and device usage™’,

‘Cancel CODE-ESC Exit without saving changes™i’');
/¥ */
/+ The following declaration declares a public pointer to the */
/% Commands menu so that it can be referenced in the Pascal module %/
/# that uses the DataMenuConfirmed routine. */
/¥ */

DCL theCommandMenu PTR PUBLIC DATA (@cnmmandMeduTemplate);

* 7 */

/% Transfer menu - defines the contents of the Transfer Menu display #/
/% ‘ */

DCL transferMenuTemplate (#) BYTE PUBLIC DATA
('Save this file“’,
‘Exchange for another file™',
‘Include a file"™’,
‘Write to a file“',
‘Erase a file“',
‘Show characteristics of a file“|');

/# ’ */

/% The following declaration declares a public‘pointer to the */
/% Transfer men so that it can be referenced in the Pascal module #/
/% that uses the DataMenuConfirmed routine. */
/% */

DCL theTransferMenu PTR PUBLIC DATA (@transferMenuTemplate);
/% Dptions form */

DCL optionsFormitemCount LIT °7';
DCL optionsFormRowSize LIT '98°';
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DCL optionsFormlabelsfAndChoices (%) BYTE DATA
{"#Editable numeric field™An integer™!’ ,
‘?Choice only field“First choice“Second choice™! ,
‘$Editeble/choice field“Enter 2 text string™A choice™!’,
‘".Editable real number field™A real number™:’,
"&Typeface™: ',
"+Printer™i’,
‘=Plotter™! )2

DCL theOptionsForm STRUCTURE
(form PTR,
numltems INTEGER,
labelsAndChoices PTR,
choicelines INTEGER,
rows (optionsFormRowBSize) BYTE)

FUBLIC DATA

{nullPtr, /¥ ipitialize form with MNull PTR®/
optionsFormitemCount, /% initialize numltems to 7#/
Goptionsforelabelséndlhoices, /% items #/

1) /% initialize choicelLines to 1 #/

EMD;
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LISTING FOR SHELLINTERFACE FILE
“Shelllnterface.Inc?

PUBLIC ShellMaing

CONST
{ Quit / Cancel strings }
cancelMsg = ‘Cancel :¥;
quitMsg = 'Quit:@';
cancelChangedisg = ' Confirm to exit without saving (changed)B';
quitChangedHsg = ' Confirm to save and exitl’';
unchangedMsg = Confirm to exit (file not changed)l’';

{ miscellaneous strings 3
optionsMsg ‘Options: B’

commandMsg = ‘Command: @
selectMsg = Select itemll’';
filllnFurmMBg = Fill in form and confirmi@’;
copyrightMsg = 'Copyright (c)1984 GRiD Systems Corporationli’;
duplicateMsg = 'Duplicate:®’;
dupSelectMsg = Make selection and ConfirmB';
dupDestMsg = Point to destination and Confirmil’;
duplicateMsg3 = 'Duplicate completedd’;
eraseMsgl = 'Erase: Make selection and ConfirmBl’';
eraseMsg2 = 'Erase completedll’;
transferMsg = ‘Transfers® 'y
inputMsg = ‘Include:@’;
outputMsg = ‘Write:@";
saveMsg = ‘Save:l’'y
savingFile = ‘Saving filell';
saveComplete = 'Gave completell’;
exchangeMsg = ‘Exchange: 8’
erasefilebsg = ‘Erase files:B'y
filePropsMsg = 'File characteristics:l;
retrFileForm = 'Retrieving file forml';
retrApplication = 'Retrieving applicationli';
retrFont = 'Retrieving fontl';
sample = ‘Shellll’s
maxStringlLength = 203 { length of options form item }
longArglLength = 80; { max length of filename
VAR

che Chars

chNeedsProcessing: Boolean;

redraw: Boolean;

cursor: CursorDescriptor;

dirty: Booleang

error: Word;

codes Words

initialUsage: LongInt;

msQg: MessagePtr;
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windowRect: Rectangle;

{the tollowing variables are used to store settings for the options form}

theNumber: INTEGERS
theRealhumber: REAL:
curChoice2: INTEGER3
thebtring: StringPtrg
curChoicel: INTEGER:
curChoiced: INTEGERg
curFonts: INTEGER:
curPrinter: INTEGER:
curPlotter: INTEGER;

FOR 5ShellHenuFormg

PROCEDURE CheckCancel;
PROCEDURE CheckBuitg
PROCEDURE Exitg

PUBLIC ShellfenuForm;
FOR ShellMain;

VAR inputFilename: GStringPtrg
outputFilename: StringPtr;
inputlD: Word;
currentFileName: BiringPtr;
putputlD: Words
currentFontName: StringPtrg

PROCEDURE InitForm;
PROCEDURE CommandHenu;
PROCEDURE ShowUsages;
PROCEDURE Transferlenu;
PROCEDURE OptionsForm;
PROCEDURE SaveThisFile;
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SOURCE LISTING FOR SHELLMAIN

$DEBUG
$COHPACT
$NOLIST

MODULE ShellMaing
$INCLUDE (Shelllnterface.Inc™text™)

$INCLUDE (' 'Hard Disk' "Incs'CommandProcs.Incvtext")
$INCLUDE ( 'Hard Disk® "Incs'Common.Inc™text™)
$INCLUDE (' 'Hard Disk® 'Incs'ConPas.Inc™text™)
$INCLUDE (' 'Hard Disk' 'Incs'Keys.Inc*Text™)
$INCLUDE (" 'Hard Disk' 'Incs'FontProcs.Inc"Text™)
$INCLUDE (' 'Hard Disk®' "Incs'DataForms.Inc“text™)
$INCLUDE ('‘Hard Disk' "Incs'FieldTypes.Inc™text"™)
$INCLUDE (' "Hard Disk''Incs'FieldProcs.Inctext™)
$INCLUDE (' 'Hard Disk®'Incs'FileForaTypes.Incvtext™)
$INCLUDE (' 'Hard Disk' ' Incs'FileFormProcs.Inc™text")
$INCLUDE (' "Hard Disk® Incs ' MessageTypes.Inc“text™)
$INCLUDE (’ ‘Hard Disk®’'Incs'MessageProcs.Inc™text™)
$INCLUDE (' 'Hard Disk' 'Incs'0OsPasTypes.Inc*text™)
$INCLUDE (' 'Hard Disk' 'Incs'OsPasProce. Inc text™)
§INCLUDE (' "Hard Disk’ 'Incs'StringTypes.Inc™taxt™)
$INCLUDE (' *Hard Disk® "Incs'StringProcs.Inc™text™)
$INCLUDE (' ‘Hard Disk® 'Incs 'WindowTypes.Incvtext™)
$INCLUDE (' 'Hard Disk®' 'Incs'MWindowProcs.Inc“text™)
$LIST
FROGRAM ShellMaing
$EJ
{m o o o e e e e e e e 3
PROCEDURE InitDisplay;
VAR windowExtent: Pointy
BEGIN

ConDetlsr (FALSE);

WinInitDefaultWindow;

WinGetWindowExtent (windowExtent)j

FldStartKeys (cursor)g

:= Msglnity {Allocate message status record)

msg

initialUsage := MsglnitialUsage;

MODULE

{ How much memory i% used by application ?}

{ This is needed later for Usage command ?

WITH windowRect DO { entire window for use with menus and forms }

BEGIN

toplLeft.
toplLeft.

~g X

extent

‘Shell Program
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PROCEDURE InitVars;
{Initializes variables used with the Option form?
BEGIN
outputFileMame = NIL:
dirty 2= FALSE;
END;

PROCEDURE ProcessCommandlLineg

{Used when an application is first started to cbtain the name of the data file to be
operated on. After the file name is obtained using OsBetArgument, the file is
attached and opened.?

VAR reserved: Byte;
delim: CHAR;

BEGIN <{check to see if data file was specified?
inputFilename := NewString (longArglLength);
delim := 0S5GetArgument (FALSE, inputFilename”.dummy);
IF inputFilename”~.dummy <> 0 THEMWM
{if a file was specitied, attach and open the filel}
BEGIN
reserved := 0;
inputID := DSAttach(inputFilename”.dummy,

oldFileMode,
reserved,
readfccess,
code)s
0S0pen (inputlID, 1, code);
ENDs

END;

$EJ

{mmmmm e e e e H

PROCEDURE CheckCancel; <{CODE-ESC:
{This procedure displays an appropriate Cancel prompt based on the state of the
“dirty” flag and the exits if the prompt is confirmed?

VAR str: StringPtr;
BEGIN
IF dirty THEN str := ConcatbLits (cancelMsg, cancelChangedNsg)
ELSE str := ConcatLits (cancelMsg, unchangedhsqg);
IF CheckExit (str) THEN
Exitg
END;
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PROCEDURE CheckOuirtg {CODE-Q3

{This procedure displays an appropriate Quit prompt based on the state of the “"dirty"
flag and checks to see if the prompt was confirmed. If the file was not changed (not
"dirty" an exit is performed. If the file was changed, it should be saved. Note that
there is no code provided to actually perform the save since that procedure may vary
from one application to another.}

VAR str: StringPtr;
BEGIN
IF dirty THEN str 2= ConcatlLits {(quitMsg, guitChangedMsg)
ELSE str := Concatlits (quitMsg, unchangedMsg):
IF CheckExit (str) THEN
BEGIN
IF dirty THEN
s { Supply you own code to save file }
Exits
END;
END;

FUNCTIDN CheckExit (theMsg: SBtringPtr) : BODLEAN;

{This procedure is used by CheckCancel and CheckBuit to see if their cancel/quit
prompts were confirmed. It clears the prompt and returns a boolean indicating whether
the prompt was confirmed. The variable chiNeedsProcessing ic set FALSE 7?7 }

BEGIN
redraw := MsgShowMessage (msg, theMsg):
ch := ConCharln;
IF ch = CHR{confirmKey) THEN r!iNeedsProcessing := FALGE
ELSE chiWeedsProcessing := TRUE;
redraw := MsgllearMzssage (msg)
CheckExit := NCy chNeedsProcessing;
END;

PROCEDURE Exitg
{This procedure restores the system-wide font, displays the "Retrieving file form..."
message, and then exits.}
BEGIN
FontSetNth (i, code); { Restore system-wide font }
MsgExit (0, msg);
END;
PROCEDURE ExceptionHandler {(errorCode, param, unused, theB087: WORD):
BEGIN

MegExit (code, msg);
END;
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{ _____________________________________________________________________________
{ THIS IS THE BEGINNING OF THE PROGRAM
§ = m e 2 o e 2 o 1 e
BEGIN
MsgTrapkxception {(ExceptionHandler);
ProcessCommandLine;
InitDisplay;
InitForm;
InitVarsg
ch := CHR(helpKey); ({(Start off in command menu }
chNeedsProcessing := TRUE;
REPEAT
IF NOT chNeedsProcessing THEN ch := ConCharln:
chNeedsProcessing == TRUE;
redraw := MsgCleartessage (msg)j
IF ORD (ch) = helpKey THEN
CommandMenu
ELSE IF ORD (ch) = optionsKey THEN
‘ OptionsForm
ELSE IF ORD (ch) = transferKey THEN
TransferMenu
ELSE IF ORD (ch) = utilizationKey THEN
ShowlUsage
ELSE IF ORD (ch) = quitKey THEN
Check@uit
ELSE IF ORD (ch) = cancelkey THEN
CheckCancel
ELSE chNeedsProcessing := FALSEj
UNTIL FALSE;
END
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SBOURCE LISTING FOR

$COMPACT

$NOLIST DEBUG
$S5YMBOLSPACE(32)

MODULE

$INCLUDE
$INCLUDE
$INCLUDE
$INCLUDE
$INCLUDE
$INCLUDE
$INCLUDE
$INCLUDE

$INCLUDE

$§INCLUDE

$INCLUDE
$INCLUDE

$INCLUDE
$INCLUDE

$INCLUDE
$INCLUDE

$INCLUDE
$INCLUDE

$INCLUDE
$INCLUDE

$INCLUDE
$INCLUDE

$LIST

ShellMenuForms

(ShelliInterface.Inc™text™)

(" "Hard
(" 'Hard
(' 'Hard
{ “Hard
(' Hard
(' *Hard
(" *Hard
(**Hard
(' 'Hard
(" ‘Hard
(" ‘Hard
{'"Hard
{'"Hard
(' "Hard
(' "Hard
(" "Hard
{'"Hard
(" *Hard
{'*Hard
(" "Hard
(" *Hard

Diek' 'Incs CommandProcs. Inctext™)
Disk’ "Incs'CommonFropsProcs. Inctext™)
Disk’ "Incs CommonPropsTypes. Inctext™)
Disk' "Incs'Commen. Inc™text™)

Disk' “Incs'ConPas.Inc™text™)

Disk® “Incs'Keys.Inc“Text™)

Disk' ‘Incs ' FontProcs. Inc™Text™)

Disk' "Ines'Math.Inc*Text™)
Disk' 'Incs'DataForms. Inc™text™)

Disk' "Incs'FileFormTypes. Inc*text™)
Disk’ 'Incs'FileforaProcs, Inc™text™)

Disk™ "Incs'FieldTypes.Inc“text™)
Disk® 'Incs'FieldProcs.Inctext™)

Disk' "Incs ' MessageTypes. Inc™text™)
Disk' ‘Incs'HessageProcs. Inc™text™)

Disk’ "Incs’'OsPasTypes. Inc™text™)
Disk' 'Incs’'0OsPasProcs. Inc“text™)

Disk® "Incs’'StringTypes.Inc™text™)
Disk’' "Incs'StringProcs. Inc™text™)

Disk' "Incs WindowTypes.Inc™text™)
Disk' 'Incs’'WindowProcs. Inc™text™)

PUBLIC ShellForminit;
{ these are PLM data structures }
VAR theCommandMenu: DataMenuType:
theTransferMenu: DataMenuType;
theOptionsForm: DataFormTypes

$EJ

PRIVATE ShellMenuFormg

TYPE

FileTypes =
fileProps);

VAR curFontName: StringPtr;

SHELLMENUFORM MODULE

(saveCurrentFile, inputFile, outputFile, exchangeFile, erasefile,

‘Shell Program
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PROCEDURE CommandMenu;

{This procedure displays the Commands menu with the copyright message and version
number messages at the bottom of the menu. The contents of this data driven menu are
defined in the PLM module. I+ the menu is confirmed, an appropriate action (display
options form, show usage, etc) is initiated.}

VAR str: StringPtr:
rect: Rectangle;
itemSelected: INTEGER;
redraw: BOOLEAN;
confirmed: BOOLEAN;
BEGIN
str := NewStringlit (copyrightlMsg);
WITH str™ DO
BEGIN
chars[{1i] := CHR{B7H); { Together, these two characters combine ?}
chars(12] := CHR(8BH): { to display the copyright symbol ?

charsfi31 := ' '3
END;
redraw MsgllearMessage (msg):

nou

redraw 2= MsgStackMessage (msg, str):
str 1= ConcatStrings (GetVersionString(OSWhoAmI),
NewStringLit (° of GRiDShelll’));
redraw := MsgbtackMessage (msg, str);
redraw := MsgStackMessage (msg, ConcatlLits (commandlsg, selectMsg));
rect = windowRect:

I
confirmed := DataMenuConfirmed
(theCommandMenu,
meg,
NIL,
rect,
cursor.keyProcess,
itemSelected,
chlg

redraw := MsgClearMessage (msg)}
IF confirmed THEN
BEGIN
CASE itemSelected OF
1: DptionsfFora;
2: CheckBuits
3: TransferMenu;
4: ShowlUsage;
5: CheckCancel;
OTHERWISE
END;
END;
chNeedsProcessing := NOT confirmedj
END;
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PROCEDURE InitForm;
{This procedure initializes the options form settings and is called from the main
module when the shell program is first entered.?

BEGIN

theNumber HE
curChoice2 :=
theString s =
curChoiced :=
theReal Number :
curFont
curFontName
curPrinter
curPlotter

0,03

§
ewString(maxStringlLength);
i

END;
$EJ

PROCEDURE OptionsForm; )
{This procedure displays a generic Options form whose contents are defined in the PLM
module ShellForminit.} :

VAR itemSelected:

INTEGER;

confirmed: BOOLEAN;

redraw: BOOLEAN:
rect: Rectangle;

BEGIN

WITH theOptionsForm DO

BEGIN
rowslll).theData.number
rowslll.currentChoice
rows[2].currentChoice
rows[3].theData.string
rows[3).currentChoice
rows[4l.theData.realNumber
rows[4l.currentChoice
rows[3).currentChoice
rowslél.currentChoice
rows[7]).currentChoice

END;

redraw := MsgShowMessage (msaqg,

®e 8 e 9 es 8 se 8 o= 63
nowonon B owWowN W oH N

rect := windowRect;

confirmed

DataFormConfirmed

(theOptionsForm,
normalDataForm,
Mmsq,

NIL,
rect,
cursor.keyProcess,

theNumber;

13

curChoice2;

ExactCopy0fString (theString);
curChoice3;

theRealNumber;

13

curfFonts

curPrinter;

curPlottery

ConcatlLits (DOptionsMsg, FillInFormMsg));
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chig
IF confirmed THEN
WITH thelptionsFora DO
BEGIN
theNumber := rows{i].theData.number;
curChoice? := rowsl2].currentChoice;
IF rowsl3).currentChoice = § THEN
BEGIN
FreeString{theString);
theString := Exactlopy0fString (rows[3].theData.string):
END;
curChoiced := rows[3l.currentChoices
curChoiced := rowsl4l.currentChoice;
theRealNumber 2= rowsl4].theData.realNumber;
IF rows(3).changed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringlLit(retrFont));
curfFont := rows{Sl.currentChoice;
curFontName = StringDfFormltem{(thelptionsForm, 5);
FontSetNth (curFont, code);
END;
curPrinter := rows{él.currentChoice;
curPlotter := rows{7l.currentCheice;
END;
FreeStringslnDataForm (thelOptionsform)
UndoDataForm (theDptionsForm, TRUE);
redraw := MsgClearWessage (msg);
dirty := TRUE:
chieedsProcessing := NOT confirmed;
END3

{2 e e e T ————— H
PROCEDURE Showlsage; '

{This procedure uses the CmdMediallsage Coemon Code routine to display usage (CODE-U)
information?

VAR rect: Rectangles
BEGIN
rect = windowRect;
CmdMedialsage (NIL, initialUsage, msg, rect, code);
IF code = 0 THEN
th ¢= ConCharlng
TerminateStatus;
WinEraseRectangle(rect)g
chNeedsProcessing s= FALSE;
END;

PROCEDURE TransferMenus

{This procedure displays the Transfer menu with the items defined in the PLM module.
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When a menu selection is confirmed, the appropriate procedure is invoked to perform
the specified transfer activity.}

VAR str: StringPtr;
rect: Rectangle;
itemSelected: INTEGER;
redraw: BOOLEAN;
confirmed: BOOLEAN:
exchangelD: WORD;

BEGIN
redraw := MsgShowMessage (msg, ConcatLits (TransferMsg, SelectMsg))j
rect := windowRect;
confirmed := DataMenuConfirmed
(theTransferMenu,
MmsQ,
NIL,
rect,

cursor.keyProcess,
itemSelected,
ch)g

redraw := MsgClearMessage (msg);

IF confirmed THEN
BEGIN

CASE itemSelected OF
1: SaveThisFile; {Save current file}
2: SwitchFiless {Exchange for another file}
3¢ IncludeAFile; {Include a file}
4: WriteThisFile; ({Write to a filel
3: EraseTheFile; ({Erase a file}
6: ShowFileProperties; {Show file characteristics?
OTHERWISE;

END;

END;
chNeedsProcessing := NOT confirmed;

END;

PROCEDURE SaveThisFile;

{This procedure uses the GetFileName procedure to obtain the name of the new file if a
name is not already available, and attaches to the file so that data can be saved.
Since the Shell program does not actually process any data, no logic is provided here
to write to the file. The procedure is invoked from the Transfer menu and is also
used when you Quit the program or exchange for another file.?}

VAR saveConfirmed, attached : BOOLEAN;
reserved : Bytes
savelD: Word;
saveFileName : StringPtr;
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BEGIM
IF dirty THEN
BEGIN
reserved := 03
IF inputFilename“.dummy <> 0 THEN
{a file was specified when the program was invoked)
saveFileName := inputFileName
ELSE
{no file was specified when the program was started and you must get one nowl
BEGIN
saveConfirmed := GetFilename (savelurrentFile, savelD)g;
IF saveConfirmed THEN
BEGIN
FreeString (saveFilename);
saveFilename := currentFilename;
inputFilename := saveFilename;
END;

END; ,
savelDl := Dsf@ttach(saveFileName".dummy, newFileMode, reserved, updatefAccess, code);
0S50pen (savelD, 1, code);

{provide your own code here to SaveFilel;
CloseDetachFile(savelD);
dirty := FALSE;

END;

END3

PROCEDURE SwitchFiless

{This procedure uses the GetFileName procedure toc obtain the name of the new file and
the Common Code FFExecuteCommand routine to exchange for the new file and application}
VAR redraw: BOOLEAN:

gxchangelD: Word:

BEGIN
IF GetFilename (exchangeFile, exchangelD) THEN
BEGIN
code := FFExecuteCommand {(currentFilename);
redraw := MsgShowMessage (msg, NewStringLit (retrApplication));
Exits;
END3;
END;

PROCEDURE ShowFileProperties;

{This procdure uses GetFileName to obtain the name of the file whose characteristics
are to be shown. It then calls the CmdProperties Common Code routine to display those
characteristica?
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VAR connection: WORD;
rect: Rectangle;
BEGIN
IF GetFileName (fileprops, connection) THEN
BEGIN
rect := windowRect;
CmdProperties (currentFilename, msg, rect, code);
TerminateStatusy
END;
END;

PROCEDURE TerminateStatus;

{This procedure is invoked at the end of the ShowFileProperties, EraseTheFile, and
ShowUsage procedures. If no error occurs during those operations, this routine waits
for any key to be pressed and then erases the window to clear the display}

BEGIN
IF code = 0 THEN
ch := ConCharln;
WinEraseWindows
ENDg

PROCEDURE EraseThefFile;
{This procdure uses GetFileName to obtain the name of the file to be erased. It then
calls the CmdErase Common Code routine to actually erase the file.characteristics}

VAR connection: WORDg
BEGIN
IF GetFileName (eraseFile, connection) THEN
BEGIN
CmdErase (connection, msg, code)g
TerminateStatus;
ENDg
ENDj

PROCEDURE IncludeAFile;

{This procedure is called when "Include a file" selected from Transfer menu. It uses
GetFileName procedure to obtain the name of the file and then

opens the file for a read}

VAR inputConfirmed: BOOLEAN;
reserved : Byte; ‘
BEGIN
inputConfirmed := GetFilename (inputFile, inputlD)g
IF inputConfirmed THEN
BEGIN
FreeString (inputFilename);
reserved s= 03
inputFilename := currentFilename;
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inputID := OsAttach(inputFileName”.dummy, 1, reserved, 2, code);
050pen (inputlID, 1, code);
{ Supply your own code to Include Filejg}
CloseDetachFile (inputlD);
END
ELSE
chNeedsProcessing := TRUE;
END;

PROCEDURE WriteThisFile;

{This procedure is called when "Write to a file" selected from Transfer menu. It uses
GetFileName procedure to obtain the name of the file and then

opens the file for a write}

VAR odtputConfirmed, attached : BOOLEAN;
reserved : Byte;

BEGIN
outputConfirmed := GetFilename (outputFile, outputlID);
IF outputConfirmed THEN
BEGIN
FreeString (outputFilename);
reserved := 0;
outputFilename := currentFilename;
outputID := OsAttach(outputFileName”.dummy, 3, reserved, 2, code);
0S0Open (outputlD, 1, code)j
{provide your own code here to Write Filel;
CloseDetachFile{outputlID);
END;
END;

PROCEDURE CloseDetachFile(conn: HWord);
VAR code: WORD;
BEGIN
0SClose (conn, code);
OsDetach(conn, code);
END3

FUNCTION GetFileName (fileType: FileTypes; VAR connection: WORD) : BOOLEAN;

{This function is used by items from Transfer menu that require a file name. It sets
up conditions determining display of the file form and then uses FileFormConfirmed to
get the name of the file}

VAR FFMode: FFModeType;
exchangeMode: FFExchangeMode;
saveResult: FFSaveResult;

exchangeResult: FFExchangeResult;
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pathname:
spare:
defaults:
attachMode:
mode:
ACCRSS:
title:s
confirmed:
redraw:
BEGIN

StringPtr;
StringPtrg
DefaultTypeRec;
BOOLEAM;

BYTE;

BYTE:
StringPtrg
BOOLEANS
BOOLEANSg

redraw := HsgShowMessage (msg, NewBtringlit (retrFileForm));

currentFilename := NewStringLit (' “8Shell™H');

spare := NIL;

defaultsldevicePart]

defaults{titlePart]

efaultThisg

g= D
defaultslsubjectPartl := DefaultThis;

defaultslkindPart] H

exchangeResult
exchangebode
saveResult
access
attachMode
FFMode

DontDefaultThis;
DefaultThisg

DontExchange;
NoExchangeOrSave;
DontSaveFile;
updatefccess;
TRUE;

FFGet;

@s 88 a@o ®a

LI T | I ]

&n ®o

CASE fileType OF
saveCurrentFile: BEGIN

inputFile:s

outputFile:

exchangefFile:

grasefile:

FFaode := FFPutg

exchangeMode := NoExchangelrSave;

saveResult := gaveFile;

mode s= newFileModes

title := ConcatlLits (saveMsq, fillInForasMsg);
END;

BEGIN

mode := pldFileModes;

title = Concatlits (inputMsg, filllnFormMsg);
END3
BEGIN

FFMode := FFPutg

exchangeMode := Exchange;

mode := newFileMode:

title s:= Concatlits (outputMsg, filllnFormMsg):
END3
BEGIN

exchangeMode = Exchangey

exchangeResult ¢= ExchangeApplications;

acde := updatefFileModes;

title := ConcatlLits (exchangeMsg, filllInFormMsg);
END;
BEGIN

" Shell Program
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mode t= oldFileMode;
title := ConcatlLits (eraseFileMsg, filllnForamMsqg);

END;

fileProps: BEGIN

mode t= pldFileMode;
title := Concatlits (filePropshsg, filllnFormMsg)s

END;

END;
$EJ

{Entry conditions have been set for display of file form by FileFormConfirmed. MNow
get the file name?
GetFilename := FileFormConfirmed
(FFMode,
cursor. keyProcess,
chy
windowRect,
title,
currentFilename,
spare,
defaults,
attachMode,
mode,
access,
connection,
exchangelode,
exchangeResult,
saveResult)
redraw := MsgClearMessage (msg);
END;

. itend of MenuForm module?
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APPENDIX E: A SIMPLE TABLE

The table routines provided by the Common Code let you insert numsbers or
alphanumeric strings into a matrix of cells and let you move within a cell or
from cell to cell. While the data structures involved in using tables are
rather complex, the table routines simplify their manipulation to let you:

o Control a blinking text cursor, a cell outline, and highlighting for
selected cells.

Move the blinking cursor within the text of a cell.

Hove the cell outline from cell to cell.

Perform scrolling of the table.

Program commands that operate on the cells of a table, or upon a selected
portion of thenm.

o Keep track of up to two selections automatically.

c o oo

In this appendix we'll begin by developing a simple cell-based table program
that displays a table of a fixed size, lets you enter data into the table, and
scrolls the table as required to display cells that are “"off screen". The
program also supplies an Options command that lets you change the width of
columns in the table.

The Tablel program described here uses much of the code developed in the
preceding appendix for the Shell program. The entire Shell prograes is
incorporated here with the exception of the Options form: the form used in
this example is simplified so0 that it provides only two items: you can change
the width of columns and change the current fant.

Program examples that implement more useful tables will be developed in

subsequent appendices. The purpose of this appendix is to illustrate some of
the basic techniques involved in using the table routines provided by the

‘A Simple Table E-1



Common Code.

For examples and illustrations of real-life, fully implemented cell tables,
refer to the descriptions of GRiDPlan and GRiDFile in the "GRiD Management

Tools Reference". The nomenclature used in this and subsequent appendices

when referring to parts of a cell table conform to the nomenclature used in
the Reference manual.

THE TABLE1 PROGRAH

The example program in this appendix sets up a cell table consisting of six
columns and thirty rows. It initializes the table by establishing the size of
the window and allocating memory for the table. It also specifies which cells
of the table are initially visible and enables the cell outline and cursor to
be displayed. The program also reads characters from the keyboard and
determines whether the character is a text character to be inserted into the
table or a command character that is to he executed.

TABLEI HMODULES
The Table! program consists of five modules:

Hodule Description

TableformiInit The PLM module that defines the contents of the table’s
: menus and Options form.
TableHain The Pascal module that initializes various program
variables, handles keyboard input and processes those
commands that can cause exit from the program.

TableMenuForm The Fascal module that displays the menus and {ptions
form provided by the Tablel progranm.

TableDisplay The Pascal module that initializes and displays the
table.

TableEditor The Pascal module that processes characters to be

inserted into the table and handles scrolling of the
table as needed to display cells that are off-screen and
insert data into those cells.

Since several of these meodules are rather small, they could be combined into a
single module. However, we will be changing some of these modules in
subsequent appendices to enhance the capabilities provided by the table
example program. By breaking the program up into small, functionally discrete
modules, we will be able to enhance the program by making changes to anly one
or two modules at a time. This approach also lets you pick and choose which
modules you may want to incorporate into your application and more easily
change or add the modules you need.
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An interface file (Tablelnterfacel.Inc“Text™) is also used to define the
interrelationships between the table modules. This file is included (using
the Pascal compiler $INCLUDE control) in each of the modules and further
promotes the modularity of the program. In subsequent enhancements to the
Table program, we will add additional interface files that define the
additional procedures, constants, and variables that are needed to implement
the increased functionality provided by the more complete table example
programs.

In the paragraphs that follow, we describe the salient points of each module
to illustrate the capabilities they provide. At the end of this appendix, a
complete listing of all of the modules is provided. In subsequent appendices,
we will list and describe only those modules that are added to the program or
changed to accommodate enhanced functionality.

TABLE1 VARIABLES

A discussion of the global variables used with the Tablel program will help in
understanding the program. Most of the variables are the sase as those used
with the Shell program described in Appendix D and are not described again
here. Only those variables that have been added or changed are described
here. Most of these variables are defined in the Tablellnterface include
file:

simpleTable A pointer that identifies which table is to be initialized
or edited. (You could process more than one table at
once. For example, you could use separate tables to
display column and row labels.)

ch The character just read from the keyboard and about to be
processed as a command character or to be inserted into a
cell by the table editing procedure.

chNeedsProcessing - A boolean status variable that indicates whether the last
character read from the keyboard {(ch) has been processed
by one of the menu-, form- or "exit"-handling procedures
{(if the character was a command) or by the table editing
procedure {(if the character was text to be inserted into a
cell).

topLeftMargin The %,y pixel position in the window where the top left
corner of the table is to appear. In this example,
topleftMargin is set to a value of 15,13,

gap The gap {(expressed in %,y pixels) between cells displayed
in the window. The gap is relevant only to the display of
cells in the window. It measures the vertical and
horizontal distance between cells in terms of pixels. In
this example, gap is set to 1,1.

" linesPerField The number of character lines allowed in each field
{(cell). In this example, linesPerField is set to 1.
charsPerlLine The maximum number of characters permitted on each line of

a field (cell). 1In this example, charsPerline is
initialized to 10. |Note that this eonly limits the number
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of characters that can be displayed in a cell: you can
enter more characters into a cell but they will not be
displayed unless you increase the column width by

increasing the value of charsPerlLine (using the Options

form).

colsPerScreen The number of vertical columns in the table. In this
example, colsPerScreen is set to 6.

rowsPerScreen The number of rows in the table. In this example,
rowsPerScreen is set to 30.

dirty A boolean that can be used by an application to indicate

whether the current data file has been altered. This
‘variable is used by the Tablel program to determine which
message to display with the Guit and Cancel commands.
Unlike the Shell program, "dirty" has some meaning in this
example since you can actually enter data into the table
and make meaningful changes (e.g. column width) using the
Options form.

SIMPLETABLE PROCEDURES

Most of the procedures and functions defined and used in the SimpleTable
program are nearly identical to those used in the Shell program described in
Appendix D. Only five of the procedures are completely new: InitTable,
PutCharInCell, EnlargeField, SetColWidth, and DisplayTable. These five
procedures are described below:

InitTable {Part of the TableDisplay module.) Initializes the cell
table (simpleTable) so that it has thirty rows of six
columns each with an initial column width (CharsPerLine)
of 10 characters. The procedure also establishes where
on the screen the table will be displayed.

PutCharInCell (Part of the TableEditor module.) Used when a text
(non-command) character is read from the keyboard to
insert the character into the current cell. If the
character was an arrow key that would move the cursor
out of the cell (outOfField), TblChangeFields is used to
move to the next cell. If the next cell is not on the
screen, the table is scrolled using the Common Code
routine ThlScroll. If the cell was empty or if there
was no more room in the cell for text, the EnlargeField
procedure is called to increase the capacity of the
cell.

EnlargeField (Part of the TableEditor module.) Used when a text
character is being inserted into a cell if the cell is
empty or if additional space is needed in the cell to
accommodate the character.

SetColWidth (Part of the TableMenuForm module.) Used when the
Dptions form is confirmed. It calculates the new column
width based on the size of a character in the current
font and based on the charsPerLine specified via the
Options form. It then sets every cell in the table to
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the calculated width. (In a more sophisticated program,
you might let the user select a single column whose
width is to be increased.)

DisplayTable {Part of the TableDisplay module.) Used after a menu or
form has been displayed to redraw the table on the
screen. In this example, it simply redraws the table
using the Common Code TblDrawTable routine.

TABLEMAIN MODULE

This module is quite similar to the ShellMain module described in the
preceding appendix. The only change from ShellMain involves the code for the
main program loop which is listed below:

BEGIN
InitVars;
InitFora;
InitDisplay;
InitTable;
DisplayTable;
FldStartKeys(sispleTable.textCursor);
chNeedsProcessing := FALSE;
ProcessCoamandline;

REPEAT
IF NOT chNeedsProcessing THEM ch := chr (Fl1dReadKey(simpleTable.textCursor));

chNeedsProcessing ¢= TRUE;
redraw := HsgClearMessage (msg);

IF ORD (ch): = helpKey THEN
Coasandienu
ELSE IF ORD {ch)
OptionsFora
ELSE IF ORD (ch)
Check@uit

ELSE IF ORD (ch) = utilizationKey THEN
Showlisage '
ELSE IF ORD (ch)
CheckCancel
ELSE PutCharInCell
UNTIL FALSE;

optionsKey THEN

quitKey THEN

1]

cancelKey THEN

END

The first three statements, InitVars, InitForm, and InitDisplay, initialize
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variables that are used to set up the table, menus and form, and initialize
the display. MNext, the table itself is initialized (InitTable) and drawn on
the screen (DisplayTable, and a cursor process is started using FldStartKeys.
The rest of the program consists of a loop that reads a key from the keyboard
(using the Common Code function FldReadKey) and checks to see if the key is
one of the defined command keys or a text key to be inserted into the table.

This loop is nearly identical to the one used in the Shell program described
in Appendix D. The two significant differences are the use of FldReadKey
(instead of ConCharlIn) to read the key from the keyboard and the addition of
the call to PutCharInCell at the end of the loop if the character read is not
one of the command keys. The PutCharlInCell procedure is part of the
TableEditor module.

INITIALIZING THE TABLE

Before accepting characters or processing them, the Tablel program must
initialize the window display and the data structures that will contain the
cell table.

The window display is initialized by the InitDisplay procedure which is
identical to the procedure used in the Shell program. The table is
initialized by the InitTable procedure (in the TableDisplay module); the
following code defines some initial values for the table and sets the table’s
position within that window.

colsPerScreen := 63
rowsPerScreen := 30;
charsPerLine := 103
linesPerField := 1

WITH topLeftMargin DO
BEGIN x := 15; y = 13 END;

WITH gap DO
BEGIN x ¢= 1; y := 1 END;

The top left pixel of cell (1,1) appears at pixel (15, 15) of the window. The
cells are separated horizontally and vertically by a one-pixel gap.

The next statement initializes a table called "simpleTable" with six columns
and thirty rows.

TblInitTable(colsPerScreen, rowsPerScreen, charsPerLine , linesPerField,
topLeftMargin, gap, simpleTable, dontAllocText, editableField,
[duplicateKey,erasekKeyl)

All cells in the table have the same size -- one line with 10 characters. The
top left margin and cell gap are as they were defined above. The
"dontAllocText" parameter requests ThlInitTable not to allocate memory for the
text of the table now: instead, the memory is allocated on an "as required"
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basis when the capacity for a cell is exceeded. The "editableField" parameter
allows users to edit all cells in this table. The brackets specify which
command keys will be recognized by the table routines: the dupicate and erase
key commands are not used in this example but will be implemented in a later
example (Table3). In this exaample, if the user presses CODE-E or CODE-D, the
selected cells will simply be hilighted but no other action is taken.

Note that TbllInitTable initializes the currentCell and the cursor to cell
(1,1) of the table. For a complete list of the initial table settings
performed by TblInitTable, refer to the description of the CellTable data type
in Chapter 11.

The next statement determines which cells will be displayed on the screen.
Starting with cell (1,1), it fits as many cells as possible within
Table.VisibleRect. It also sets the constraint boundary for scrolling. If
the cell outline tries to cross this constraint boundary, then the table will
be scrolled by & procedure (TableScroll) described below.

TblSetVisible(SimpleTable);

The TblHilightTable(SimpleTable) procedure allows the cursor, current cell
outline, and any highlighting to be displayed. They will not appear until
this routine is called.

Table Editing and Cursor Movement

The PutCharInCell procedure handles the table editing and cursor movement
functions. The call to this procedure is placed in the main program loop
after the statements that test for command characters and initiate commands.
The code for the PutCharInCell procedure is as follows:

VAR editResult : FieldEditResult;
BEGIN
chNeedsProcessing := FALSE;
editResult := TblEditTable(simpleTable, Ord(ch));
CASE editResult OF
out0fField : {an arrow key is moving cursor out of the cell}
BEGIN
IF NOT TbiChangeFields(sispleTable, ch) THEN
BEGIN {the cell is not on screen. Scroll and redisplay}
TblScroll (sispleTable, ch);
DisplayTable;
END;
END;
bufferFull : {the cell is empty or needs more space}
BEGIN
EnlargeField;
chNeedsProcessing := TRUE; {reprocess the character}
END;
OTHERWISE; ({the character was put into the cell or the cursor esoved within the cell)
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EWD; {casel
dirty == TRUE;
END;

If the ch character iz a text character, ThilEditTable first tries to insert it
into the table at the cursor position within the currentCell. It updates the
cursor 's positien in the cell if it inserts a character.

If the ch character is an arrow key, TblEditTable tries to move the cursor in
the appropriate direction within the cell. If moving the cursor would cause
it to leave the field, then ThblEditTable returns outDfField.

Tablel can handle an outOfField condition in two ways: by changing fields or
by scrolling. It first calls ThlChaengeFields to try to move to an adjacent
cell. It successful, ThilhangeFields will move the cursor and the cell
putiine (which always surrounds the currentCell) to the adjacent cell.

The ch character may have attempted to move the curszor to a cell outside of
the scrolling constraint area. If it did so, then TblChangeFields returns
FALSE, and the Common Code procedure TblScroll is called. ThlScroll
effectively scrolls the table so that the cursor and cell ocutline appear at
the desired cell. It scrolls by readjusting the visible rectangle and
scrolling constraint boundary to include the scrolled cells. (Other cells are
now excluded from the visible and scrolling constraint areas.)

fllocating Table Space

In this table example, no memory is allocated for cells when the table is
initialized (shouldAlloc is set te dontAllecText). This causes ThllInitTable
to set the text pointer of the field descriptor for each cell to nil. The
PutCharlInCell procedure then checks for the bufferFull result from
ThlEditTable. If the bufferFull result is returned, it indicates that the
tield cannot hold the character that was just entered either because the
number of characters would exceed the current string length associated with
the cell or because the text pointer is nil. PutCharlinCell responds to the
bufferFull result by calling the EnlargeField procedure in the TableEditor
module called EnlargeField.

Whenever the EnlargeField procedure is called, it lengthens the string
associated with the current cell by five bytes. Since the table is
initialized with the text pointer for every cell set to nil, this procedure
will be called the first time you try to enter data into a previously empty
cell. Thereafter, it is called whenever the current string length is exceeded
to add another five bytes to the length. This technigue results in an
gfficent use of memory and handles the expansion needed to accommodate cells
holding varying amounts of data., The code for EnlargeField is as follows:

PROCEDURE EnlargeField;
CONST textChunkSize = §;
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VAR text, oldText : StringPtr;
textSize ¢ Integer;

BEGIN
oldText := simpleTable.textCursor.field”.text;
IF oldText = NIL THEN (the cell is espty}
textSize := textChunkSize (set initial length to 5}
ELSE
textSize := oldText*.len + textChunkSize; {increase length by 5}
text := NewString(textSize); {create a new string with the increased length}
CopyString(oldText,text); {copy the old string into new, longer string}
sipleTable.textCursor.field*.text ¢= text; {set the field's StringPtr to point to the new,longer
string’
FreeStringfoldText); (get rid of the old string}
END;

Note that the five byte increment used here is not sacred; you could specify
some other increment to use. However, it is not completely arbitrary either.
If you made the increment in one-byte chunks, the routine would be called for
every keystroke; this would be very time-consuming and would also cause
memory fragmentation. On the other hand, if you made the increment in 20-byte
chunks, you might be allocating more memory than would typically be needed for
a cell.

If you refer back to the ProcessTableChar routine, you will see that
chNeedsProcessing is set TRUE after the call to EnlargeField. Thus, the
character to be inserted into the cell will be reprocessed after the field has
been enlarged to accommodate it.
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SOURCE FOR PLM MODULE USED WITH SIMPLE TABLE
$COMPACT NOLIST

TableFormi: DO;

$INCLUDE ('w'lIncs'PlmLits.Inc“Text™)

$EJ

/* Command menu - defines the contents of the Commands Menu display #/

DCL commandMenuTemplate (%) BYTE PUBLIC DATA
('Options Code-0 Set options™’,

‘Buit CODE-@ Exit and save all changes™’,

‘Transfer CODE-T Write, exchange, print files™’,

‘Usage CODE-U Show memory and device usage“ ',

‘Cancel CODE-ESC Exit without saving changes™! ')
/#* ’ */
/% The following declaration declares a public pointer to the */
/% Commands menu so that it can be referenced in the Pascal module #/
/* that uses the DataMenuConfirmed routine. */
/% */

DCL theCommandMenu PTR PUBLIC DATA (@commandMenuTemplate);

/# */
/# Transfer menu - defines the contents of the Transfer Menu display #/
/# */

DCL transferMenuTemplate (%) BYTE PUBLIC DATA
("Save this file™’,
‘'Exchange for another file“’,
‘Include a file™’,
‘Write to a file™',
‘Erase a file“’',
‘Show characteristics of a file“:i');

/# */
/% The following declaration declares a public pointer to the */
/% Transfer men so that it can be referenced in the Pascal module #/

/% that uses the DataMenuConfirmed routine. */
/% */

DCL theTransferMenu PTR PUBLIC DATA (@transferMenuTemplate);
/% Dptions form #/

DCL optionsFormItemCount LIT "2°;
DCL optionsFormRowSize LIT "28';
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DCL

DCL

END;

optionsFormLabelsAndChoices (#) BYTE DATA
("#Column width™0-250"1",
"&Typeface™i ')

theOptionsForm STRUCTURE

(form PTR,

numltems INTEGER,
labelsAndChoices PTR,
choiceLines INTEGER,

rows (optionsFormRowSize) BYTE)

PUBLIC DATA

(nullPtr, /% initialize form with Null PTR#/
optionsFormItemCount, /% initialize numItems to 2%/
@optionsFormLabel sAndChoices, /% items */

1) /% initialize choicelLines to 1 %/

A Simple Table
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LISTING F’t]F% TABLELINTERFACE FILE
{Tableiinterface.Incl

PUBLIC TableMaing

CONST
{ Quit 7/ Cancel strings 1}
cancelMsq = ‘Cancel:B;
quitMsg = ‘Quits@";
cancelChangedMsg = ' Confirm to exit without saving (changed) @’
quitChangedMsg = ' Confirm to save and exitl';
unchangedlsg = Confirm to exit (file not changed)®’;

{ miscellaneous strings }
optionshsg ‘Options:@°;

commandMsg = ‘Command: 8 ;

selectMsg = Select itemB';

tillInFormMsg = Fill in form and confirmi@ ;
copyrighthsg = ‘Copyright (c)1984 GRiD Systems CorporationB®’:
duplicatelisg = 'Duplicate:B’;

dupSelectlisg = ' Make selection and ConfirmBl’;
dupDestHlsg = Point to destination and ConfirmB';
duplicatelsg3 = ‘Duplicate completedB’;

eraseMsg! = 'Erase: Make selection and ContirmB ;
eraseMsg? = ‘Erase completedB’;

transferMsg = ‘Transfer:®@’;

includeMsg = ‘Include:@";

writeMsg = ‘Write:H@

savelsg = ‘Gave:B’;

savingFileMsg
saveloapletelsg

‘Gaving filel';
‘Save completedfl’;

writingFileMsg = ‘Writing filel';
writeCompleteMsg = 'Write completedl’;
exchangelsg = 'Exchange:B@";
erasefFileMsg = ‘Erase file:B';
filePropshsg = 'File characteristics:®";

retrFileForm
retrApplication
retrFont

‘Retrieving file forml’;
‘Retrieving applicationl’';
‘Retrieving font@’;

maxStringlength = 20; { length of options form item 2

longArglLength = B0; { max length of filename J
VAR

ehe Char;

chNeedsProcessing: Boolean:

redraw: Booleang

CUrsor: CursorDescriptor;

dirty: Boolean;

BFror: Word;

code: Word;

initialUsage: Longlnt;

E-12 Common Code



msg: MessagePtr;
windowExtent: Point;
windowRect: Rectangles
FOR TableMenuForm;

PROCEDURE CheckCancels
PROCEDURE CheckQuitg
FPROCEDURE Exits

PUBLIC TableEditor;

FOR TableMaing
PROCEDURE ProcessTableChar;

PUBLIC TableDisplays

VAR simpleTable: CellTable;
topLeftMargin: Pointg
gap: Point;
charsPerLine: Integer;
colsPerScreen: Integer;
rowsPerScreen: Integer;
linesPerField: Integers

FOR TableMaing
PROCEDURE InitTable;

FOR TableMenuForm, TableMain,TableEditor;

PROCEDURE DisplayTable;
PROCEDURE ChangeTables

PUBLIC TableMenuForm;
VAR curFontName: StringPtr;

FOR TableMain;
VAR inputFilename: StringPtr;

outputFilename: StringPtr;

inputID: Word;
saveConfirmed: Boolean;g

PROCEDURE InitForm;
PROCEDURE CommandMenu;
PROCEDURE ShowUsages
PROCEDURE TransferMenu;
PROCEDURE OptionsForm;
PROCEDURE SaveThisFile;

A Siaple Table

E-13



SOURCE L. X SST'I MG FOR TABLEMAIN MODULE

$COMPACT

$NOLIST DEBUG

{$SYHBOLSPACE (321}

MODULE TableMain; {Table3}

FINCLUDE (Tablellnterface.Inc™text™)

$INCLUDE (Table3Interface.Inc“text™)

$INCLUDE (' ‘'Hard Disk® "Incs'CommandProcs. Inc™text™)
$INCLUDE (" "Hard Disk’ 'Incs ' Common.Inc™text™)
$INCLUDE (' "Hard Disk''Incs'ConPas.Inc“text™)
$INCLUDE (" 'Hard Disk' 'Incs’'Keys.Inc“Text™)
$INCLUDE (' 'Hard Disk® ‘Incs’'FontProcs.Inc"Text™)

SINCLUDE (" 'Hard Disk' 'Incs'Math.Inc“Text™)

$INCLUDE (' 'Hard Disk’ "Incs'FieldTypes.Inc™text™}
$INCLUDE (' *Hard Disk’' 'Incs’'FieldProcs.Inc™text™)

$INCLUDE (' Hard Disk’ "'Incs'MessageTypes.Inc™text™)
$INCLUDE (' ‘Hard Disk' "Incs MessageProcs.Inc“text™)

$INCLUDE (" '"Hard Disk' "'Incs'0OsPasTypes.Inc™text™)
$INCLUDE (' Hard Disk’' 'Incs’'0OsPasProcs.Inc™text™)

$INCLUDE (' 'Hard Disk’  "Incs’StringTypes.Inc™text™)
$INCLUDE (' 'Hard Disk' 'Incs'StringProcs.Inc™text™)

$INCLUDE ( " 'Hard Disk’ 'Incs'TableEditTypes.Inc“text™)
$INCLUDE (' ‘'Hard Disk' 'Incs'TableEditProcs.Inc™text™)

$INCLUDE (' 'Hard Disk’ 'Incs'WindowTypes.Inc“ text™)
$INCLUDE ( 'Hard Disk' "Incs'WindowProcs.Inc“text™)

$LIST
PROGRAM TableMaing

PROCEDURE InitDisplay;
{Thisg procedure sets up window size, table location, and inter-cell gap and alsc
checks memory usage with Msglnitiallsage.}
‘BEGIN ‘

ConbDefCsr (FALSE):

WinInitDefaultWindow;

WinBetWindowExtent (windowExtent)g

msg ¢= lsglnity {Allocate message status record?}

initiallUsage := MsginitialUsage; { How much memory is used by application 3

{ This is needed later for Usage command }

WITH windowRect DD { entire window for use with menus and forms }
BEGIN
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topLeft.x := 0;

topLeft.y := 0;

extent := windowExtent;

END;

END;
D e it ettt e )
PROCEDURE InitVars;
BEGIN

outputFileName := NIL;
chNeedsProcessing := FALSE;

dirty ¢= FALSE;
saveConfirmed := FALSE;
END;
$EJ
{--—m--mm e e 3

PROCEDURE CheckCancely ({(CODE-ESC?
{This procedure displays an appropriate Cancel prompt based on the state of the
"dirty" flag and then erxits if the prompt is confirmed}

VAR str: StringPtr;
BEGIN
TblUnHilightTable(simpleTable):
IF dirty THEN str := ConcatlLits (cancelMsg, cancelChangedMsg)
ELSE str := ConcatLits (cancelMsg, unchangedMsg);
IF CheckExit (str) THEN
Exit;
TblHilightTable(simpleTable);

FROCEDURE Check@uit; (CODE-@}

{This procedure displays an appropriate Quit prompt based on the state of the "dirty"
flag and checks to see if the prompt was confirmed. If the file was not changed (not
"dirty" an exit is performed. If the file was changed, it should be saved. Note that
there is no code provided to actually perform the save since that procedure may vary
from one application to another.?}

VAR str: StringPtr;
BEGIN
TblUnHilightTable(simpleTable);
IF dirty THEN str := ConcatlLits (quitMsg, quitChangedMsg)
ELSE str := ConcatLits (quitMsg, unchangedMsg);
IF CheckExit (str) THEN
BEGIN
IF dirty THEN
SaveThisFile;
IF saveConfirmed THEN
Exits
END;
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DisplayTable:
ThblHilightTable(simpleTable)s
END;

FUNCTIOWN CheckExit {(theMsg: StringPtr) : BDOLEAN;

{This procedure is used by CheckCancel and CheckBuit to see if their cancel/guit
prompts were confirmed. It clears the prompt and returns a boolean indicating whether
the prompt was confirmed.?

BEGIN
redraw := MsgShowMessage (msg, theMsg)
ch 3= ConCharln;
IF ch = CHR{(confirmkKey) THEN chNeedsProcessing := FALSE
ELSE chNeedsProcessing := TRUE;
redraw 1= MsgClearMessage (msg);
If redraw THEN

BEGIN
ThilpdateRect(simpleTable,nsg”.rect)
END;
CheckExit := NOT chNeedsProcessings
EMD;
{ o e e e e e e e e e e e e e e e e e e H

PROCEDURE Exit;
{This procedure restores the systea-wide font, displays the "Retrieving file form"
message, and then exits.}
BEGIN
FontSetNth (1, code): ( Restore system-wide font ?
MagExit (0, msg)s
ENDg

PROCEDURE ProcessCommandlLine;

{Used when an application is first started to obtain the name of the data file to be
operated on. After the file name is obtained using OsGetArgument, the file is
attached and opened. The file would then be read and the data from the file loaded
into the table.?}

VAR reserved: Byte;
delim: CHAR;

BEGIN <{check to see if data file was specified?
inputFilename := NewString (longfrglength);
delim := 0SGet@Argument (FALSE, inputFilename”.dummy);
IF inputFilename™.dummy <> O THEN
{if a file was specified, attach and open the file}
BEGIN
reserved := 03
inputID := ODBAttach(inputFilename”.duamy,
oldFileMode,
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reserved,
updatefccess,
code) s
0S0pen {inputlID, 1, code)y
{provide your code here to ReadFilelntoTablel
ENDg
END;

PROCEDURE ExceptionHandler (errorCode, paras, unused, theB0B7: WORD);

BEGIN
MsgExit (code, msg);
END;

{ THIS IS THE BEGINNING OF THE PROGRAN H

BEGIN
InitVars;
InitForm;
InitDisplay;g
InitTable;
DisplayTable:
FldStartKeys(simpleTable.textCursor)
ProcessCommandLine;

REPEAT
IF NOT chNeedsProcessing THEN ch := chr(FldReadKey(simpleTable.textCursor));

redraw := MsgClearMessage(msg)
chiNeedsProcessing := TRUE:

IF ORD (ch) = helpKey THEN
Commandienu
ELSE IF ORD {(ch)
TransferMenu
ELSE IF ORD (ch)
OptionsForm
ELSE IF ORD (ch)

transferKey THEN

optionsKey THEN

]

guitkKey THEN

Check@Buit

ELSE IF ORD (ch) = utilizationKey THEN
ShowUsage

ELSE IF DORD (ch) = cancelKey THEN
CheckCancel

ELSE ProcessTableChar;
UNTIL FALSE;

END
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SOURCE LISTINE FOR TABLEMENUFORM MODULE

$COMPACT

$NDLIST DEBUG

$SYMBOLSPACE(32)

MODULE TableMenuForm;

$INCLUDE (Tablellnterface.Inctext™)

$INCLUDE (' ‘Hard Disk' 'Incs'CommandProcs.Inc“text™)
$INCLUDE (' 'Hard Disk’' 'Incs'Common.Inc™text™)
$INCLUDE (" 'Hard Disk’ "Incs ConPas.Inc™text™)
$INCLUDE (" 'Hard Disk' 'Incs ' FontProcs.Inc“Text™)

$INCLUDE (" "Hard Disk' "Incs'Math.Inc™Text™)

$INCLUDE (' 'Hard

$INCLUDRE (" "Hard
$INCLUDE (' 'Hard

$INCLUDE (" ’Hard
$INCLUDE (' "Hard

Disk® "Incs ' DataForas.Inc text™)

Disk' "Incs'FileFormTypes. Inc“text™)
Disk® "'Incs'FileFormProcs. Inc™text™)

Disk''Incs'FieldTypes.Inc“text™)
Disk' "Incs'FieldProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' ' Incs'MessageTypes.Inc™text™)
$INCLUDE (" 'Hard Disk' "'Incs'MessageProcs.Inc™text™)
$INCLUDE (' 'Hard Disk' 'Incs’'OsPasTypes.Inc“text™)

$INCLUDE (' "Hard

$INCLUDE (' 'Hard
$INCLUDE (' "Hard

$INCLUDE (' 'Hard
$INCLUDE (° ‘Hard

$INCLUDE (' ‘"Hard
$INCLUDE (' 'Hard

$INCLUDE (' 'Hard
$INCLUDE ( "Hard

$LIST
PUBLIC TableForsiy
{ these are PLH data
VAR thelommandMenus
theTransferMenu:
theOptionsForm:

structures 3}
DataMenuTypes
DataMenuTypes
DataFormTypes
$EJ

PRIVATE TablelenuForm;

TYPE
FileTypes =
fileProps);

{saveCurrentFile, inputfFile,

Disk® "Incs ' OsPasProcs. Inc™text™)

Disk’ "Incs'StringTypes. Inc™text™)
Disk' "Inces ' StringProcs. Inc™text™)

Disk' "Incs ' TablelnitTypes. Inc™ text™)
Disk’ "Incs ' TableInitProcs.Inc™text™)

Disk' "Incs ' TableEditTypes. Inc™text™)
Disk® "Inces’ TableEditProcs. Inc™text™)

Disk' "Incs WindowTypes.Inc“text™)
Disk' “Incs'WindowProcs. Inc™text™)

putputFile, exchangeFile, erasefFile,
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VAR

curChoiceZ2: INTEGER;

curFont: INTEGER3

currentFilename: StringPtr;

outputlID: Word;
et it 3

PROCEDURE CommandMenu;
{This procedure displays the Commands menu with the copyright message and version

number messages at the bottom of the menu. The contentz of this data driven menu are
defined in the PLM module. If the menu is confirmed, an appropriate action (display

options form, show usage, etc, is initiated.?

VAR str: StringPtrg
rect: Rectangle;
itemSelectes: INTEGER;
redraw: DUOLEAN;
confiruwed: BOOLEAN;
BEGIN
TulunhilightTable(simpleTable)g
str := NewStringlLit (copyrightMsg);
WITH str™ DO

BEGIN
chars(11] := CHR(B7H); { Together, these two characters combine }
chars[12) 3= CHR(BBH); { to display the copyright symbol }
charsf13] := ' '3
END;
redraw := MsgClearMessage (msg);
redraw := MsgStackMessage (msg, str):
str := ConcatStrings (GetVersionString(0SWhoAmI),
NewStringLit (' of GRiDSamplel'));
redraw := MsgStackMessage (msg, str);
redraw := MsgStackMessage (msg, ConcatlLits (commandMsg, selectMsg));
rect := windowRect;

confirmed := DataMenuConfirmed
(theCommandMenu,
msg,
NIL,
rect,
simpleTable.textCursor.keyProcess,
itemSelected,
ch)s '

redraw := MsgClearMessage (msqg);
DisplayTables
IF confirmed THEN
BEGIN
CASE itemSelected OF
1: OptionsForm;
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2: CheckBuit;

3: TransferMenus

4: ShowlUsage;

5: CheckCancel;

OTHERWISE

END:
END;
chNeedsProcessing := NOT confirmed;
END;

PROCEDURE InitFormg
{This procedure initializes the options form settings and is called from the main
module when the table program is first entered.}
BEGIN
curfFont HER |
curFontName := NIL;
WITH theGptionsFora DO
BEGIN
rows{1).theData.Number := 10
rows[ll.currentChoice = |;
rows[2].currentChoice := curfontg
END;
END;
$EJ

® an

PROCEDURE OptionsFormg

{This procedure displays the Options form whose contents are defined in the PLM
TableFormInit. The form lets the user specify the width of columns displayed in the
table and the typeface (font) to be used.}

VAR itemSelected: INTEBER;
confirmed: BOOLEAN;
converted: BOOLEAN:
redraw: BODLEAN;
rect: Rectangle;
BEGIN
ThlunhilightTable(simpleTable)s
redraw := MsgShowlessage (msg, Concatlits (OptionsMsg, FilllnFormMsg));

theOptionsForm.rowsl1].theData.number := charsPerline;
rect := windowRect;
confirmed := DataFormConfirmed
(theOpntionsForm,
normalDataForm,
MSG,
MNIL,
rect,
simpleTable.textCursor.keyProcess,
ch)g
IF confirmed THEN
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WITH theOptionsForm DO
BEBIN
charsPerline := rowsllil.theData.number;
IF rowsi2).changed THEN
BEBIN

redraw := MsgShowMessage (msg, NewStringlLit (retrFont));
curfont := rowsl2].currentChoice;
curfFontName := StringOfFormItem(thelptionsForm, 2);
FontSetNth (curFont, code);
ChangeTable;

END;
SetColWidth(simpleTable,charsPerline);
ThlSetVisible (simpleTable);

END:

FreeStringsinDataFerm (theOptionsform);

UndoDataForm (theOptionsForm, TRUE);

redraw := MNsgClearMessage (msg);

DisplayTahle;

dirty := TRUE;

chieedsProcessing := NOT confirmed;
END;

PROCEDURE SetColWidth (simpleTable : CellTable; charsPerline: Integer);

{This procedure calculates the column width based on the charsPerLine confirmed in the
options form and uses three Common Code calls (charWidth, leftMargin, rightMargin) to
obtain the current font size information needed for the calculation. The procedure
then sets the » coordinate of extent for each field (cell) in the table to the new
width.}

VAR
col, row, xExtent: Integer;

BEGIN
WITH simpleTable DO

BEGIN

xExtent 3= Min (charsPerLine # charWidth + leftMargin + rightMargin,
simpleTable.vicsibleRect.extent.x -leftMargin - rightMarginlg;

FOR col := 1 to colPerScreen DO

FOR row := | 70 rowPerScreen DO
screen”lcoll”lrowl”.box.extent.x := xExtent;

END; {columns?}

END; {SetColBidth}

PROCEDURE ShowUsage;
{This procedure uses the CmdMedialsage Common Code routine to display usage (CODE-U)
information?

VAR rect: Rectangle;
BEGIN
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TblUnhilightTable(simpleTable);
rect := windowRect;

CmdMedialUsage (NIL, initiallUsage, msg, rect, code);

WaitForMenuExitKey (rect);
WinEraseRectangle(rect);
redraw t= MsgClearMessage (msg);
chNeedsProcessing := FALSE;
DisplayTables

END;

PROCEDURE TransferMenu;

{This procedure displays the Transfer menu with the

items defined in the PLM module.

When a menu selection is confirmed, the appropriate procedure is invoked to perform

the specified transfer activity.}

VAR str: StringPtr;
rect: Rectangles;
itemSelected: INTEGER;
redraw: BOOLEAN;
confirmed: BOOLEAN;
exchangelID: WORD;

BEGIN

TblUnhilightTable(simpleTable);

redraw := MsgShowMessage (msg, ConcatLits (TransferMsg, SelectMsg));

rect := windowRect;
confirmed := DataMenuConfirmed
(theTransferMenu,
msq,
NIL,
rect,

simpleTable.textCursor.keyProcess,

itemSelected,
ch)g
redraw := MsgClearMessage (msgqg);

IF confirmed THEN
BEGIN
CASE itemSelected OF
1: SaveThisFile; {Save current file}

2: SwitchFiles; {Exchange for another file}

3: IncludeAFile; {Include a file}
4: WriteThisFile; ({Write to a filel
3: EraseTheFile; <{(Erase a file}

6: ShowFileProperties; {Show file characteristics?

OTHERWISE WaitForMenuExitKey (rect);
END;

END;
chNeedsProcessing := NOT confirmed;
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DisplayTable;

END3s

PROCEDURE SaveThisFile;

{This procedure uses the GetFileName procedure to obtain the name of the new file if a
name is not already available, and open and attaches to that file. This version does
not actually write the contents of the table to the a file. (See Table 4 for
WriteTableToFile.) The procedure is invoked from the Transfer menu and is also used
when you Quit the program or exchange for another file.?

VAR attached : BOODLEAN;
reserved : Byte;
savelD: Word;
saveFileName ¢ StringPtrg

BEGIN
IF dirty THEN
BEGIN
reserved := 03
IF inputFilename”.dummy <> O THEN
{a file was specified when the program was invoked or the file has previously been
saved}
BEGIN
saveFileName := inputFileName;
saveConfirmed := TRUE;
END
ELSE
{no file was specified when the program was started and you must get one now}
BEGIN
saveConfirmed := GetFilename (saveCurrentFile, savelD);
IF saveConfirmed THEN
BEGIN
saveFilename := currentFilename;
inputFilename := saveFilename;
END;
END; {elsel
IF saveConfirmed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringLit(savingFileMsg));
savelD := OsAttach(saveFileName”.dummy, newFileMode, reserved, updateAccess,
code);
0S0pen (savelD, 1, code);
{provide your own WriteTableToFile procedure}
CloseDetachFile(savelD);
dirty := FALSE;
END;
END;
redraw := MsgShowMessage (msg, NewStringLit(saveCompleteMsg));
END;
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PROCEDURE SwitchFiles;

{This procedure uses the GetFileName procedure to obtain the name of the new file and
the Common Code FFExecuteCommand routine to exchange for the new file and application}
VAR redraw: BOOLEAN;

exchangelD: Word;

BEGIN
IF GetFilename (exchangeFile, exchangelD) THEN
BEGIN
code := FFExecuteCommand (currentFilename);
redraw := MsgShowMessage (msg, NewStringlLit (retrApplication));
Exits

PROCEDURE ShowFileProperties;

{This procdure uses GetFileName to obtain the name of the file whose characteristics
are to be shown. It then calls the CmdProperties Common Code routine to display those
characteristics? ‘

VAR connection: WORD;
rect: Rectangles
BEGIN
IF GetFileName (fileprops, connection) THEN
BEGIN
rect := windowRect;
CmdProperties (currentFilename, msg, rect, code);
TerminateStatus;
END;
END;

PROCEDURE WaitForMenuExitKey (VAR refresh: Rectangle);
{This procedure is invoked at the end of the procedures that display menus and waits
for the ESC key to be pressed.}
VAR done, redraw : Booleang
BEGIN
done := False;
WHILE NOT done DO
BEGIN
ch := ConPeekCharg
IF FldKeyInSet (ORD(ch), legalKeys) THEN
ch := ConCharln
ELSE
done := True;
ENDg
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redraw 1= MsgClearMessage(msg);
END;

PROCEDURE TerminateStatus;

{This procedure is invoked at the end of the ShowFileProperties, EraseTheFile, and
ShowlUsaae procedures. I+ no error occurs during those operations, this routine waits
{or any key to be pressed and then erases the window to clear the display}

BEGIN
IF code = 0 THEN
ch := ConCharling
WinEraseWindow;
END3s

PROCEDURE EraseTheFile;
{This procdure uses BetFileMame to obtain the name of the file to be erased. [t then
calls the CmdErase Common Code routine to actually erase the file.characteristics}

VAR connection: WORD;
BEGIN
IF GetFileName {(eraseFile, connection) THEN
BEGIN
ThlDrawTable(simpleTable);
CmdEkrase (connection, msg, codelg
TerminateStatuss

END;
END:
(o o e e o e o o e e e e e 3

PROCEDURE IncludefFile;

{This procedure is called when "Include a file" selected from Transfer menu. It uses
GetFileName procedure to obtain the name of the file and then

opens the file for a read?

VAR inputfonfirmed: BOOLEAN;
reserved : Byte;
BEGIN
inputConfirmed := GetFilename (inputFile, inputlD);
IF inputConfirmed THEN
BEGIN
FreeString (inputFilenaame):
reserved := 03
inputFilename := currentFilename;
inputlD := OsPttach(inputFileName".dummy, 1, reserved, 2, code);
0E0pen (inputliD, 1, code):
{ Sepply your own code to ReadTableFromFiles?
CloseDetachFile (inputID);
END
ELSE
chNeedsProcessing := TRUE;
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PROCEDURE WriteThisFile;

{This procedure is called when "Write to a file" selected from Transfer menu. It uses
GetFileName procedure to obtain the name of the file and then

opens the file for a write. This version does not actually write the contents of the
table to the a file. (See Table 4 for WriteTableToFile.) }

VAR outputConfirmed, attached : BODLEAN;
reserved : Byte;

BEGIN
outputConfirmed := GetFilename (outputFile, outputlID);
IF outputConfirmed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringlLit(writingFileMsg));
FreeString (outputFilename);
reserved := 0;
outputFilename 2= currentFilenamej
outputID := OsAttach(outputFileName".dummy, 3, reserved, 2, code);
050pen (outputID, 1, code)g
{provide your own WriteTableToFile procedure}
CloseDetachFile(outputlD);
redraw := MsgShowMessage (msg, NewStringlLit(writeCompleteMsg));
ENDg

PROCEDURE CloseDetachFile(conn: Word);
VAR code: WORD;
BEGIN
05Close (conn, code);
OsDetach{conn, code);
END;

FUNCTION GetFileName (fileType: FileTypes; VAR connection: WORD) : BOOLEAN;

{This function is used by items from Transfer menu that require a file name. It sets
up conditions determining display of the file form and then uses FileFormConfirmed to
get the name of the file’

VAR FFMode: FFModeType;
exchangeMode: FFExchangeMode;
saveResult: FFSaveResult;
exchangeResult: FFExchangeResult;
pathname: StringPtr;
spare: StringPtr;
defaults: DefaultTypeRec;
attachMode: BOOLEAN;
mode: BYTE;
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access: BYTE;

title: StringPtrg

confirmed: BOOLEAN;

redraws BOOLEAN;
BEGIN

redraw := MsgShowMessage (msg, NewStringlLit (retrFileForm));

currentFilename := NewStringlit ('“Table™8');
spare := NIL;

defaultsldevicePart]l := DefaultThisy
defaultslsubjectPart] c= DefaultThisy
defaultsftitlePartl t= DontDefaultThisg
defaultslkindPartl := DefaultThis;

exchangeResult :s DontExchanges
gxchangeMode := NoExchangeOrSaves
saveResul t := DontSaveFiles
ACCRBS ¢= updatefccess;
attachMode := TRUE;

FFiode := FFGets

CASE fileType OF
savelurrentFiles BEGIN
FFmode = FFPut; ,
exchangeMode := NokExchangeOrSave;
saveResult := saveFileg
mode := newFilelode;
title := ConcatLits (saveMsg, filllnFormMsg);

END;
inputFile: BEGIN
mode ¢= pldFileMode;
title := Concatlits (includeMsg, filllnFormMsg)
END;

cutputFile: BEGIN
FFMode := FFPutg
exchangeMode ¢= Exchange;
mode := newFileModey
title := ConcatlLits (writeMsg, filllnForaMsg);
END:
exchangeFile:BEGIN
exchangeMode ¢= Exchange;
exchangeResult := ExchangeApplicationsg
mode := updateFilelode;
title = ConcatLits (exchangeMsg, filllInForaMsg);

END;
erasefFile: BEGIN
mode := gldFilelode;
title := LoncatLits (eraseFileMsg, filllnFarmMsg);
ENDg

fileProps: BEGIN
mode := pldFileMode;
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title = Concatiits (filePropsMsg, filllnFormlsqg);
END:
END;

$EJ

{Entry conditions have been set for display of file form by FileFormConfirmed. Now

get the file namel

GetFilename := FileForaConfirmed
{(FFMode,
simpleTable.textCursor.keyProcess,
ch,
windowRect,
title,
currentFilename,
spare,
detaults,
attachMode,
mode,
access,
connection,
exchangelode,
exchangeResult,
saveResult);
redraw := MsglClearMessage (msg);
END;

. {end of MenuFors module}
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SOURCE LISTING FOR TAPLEDISPLAY MODULE

$COMPACT

$NOLIST DEBUG

$EYMBOLSPACE(32)

MODULE TableDisplay;

$INCLUDE (Tablellnterface.Incvtext™)

$INCLUDE (' 'Hard Disk ' "Incs'Common.Inc™text™)

$INCLUDE (' 'Hard Disk' 'Incs'FieldTypes.Inc“text™)
$INCLUDE ( 'Herd Disk® "Incs'FieldProcs.Inc™text™)

$INCLUDE (' "Hard Disk' "'Incs'Messagelypes.Inc™text™)
$INCLUDE (' "Hard Disk' ‘Incs'OsPasTypes.Inc™text™)
$INCLUDE (" "Hard Disk’ 'Incs’'StringTypes.Inc™text™}

$INCLUDE ( "Hard Disk’  "Incs'TablelnitTypes.Inc“text™)
$IMCLUDE (' 'Hard Disk’ 'Incs'TablelInitProcs.Inc“text™)

$INCLUDE (' 'Hard Disk' "Incs'TableEditTypes.Inc™text™)
$§INCLUDE (' 'Hard Disk' 'Incs’'TableEditProcs.Inc“text™)

$INCLUDE (" "Hard Disk''Incs'WindowTypes.Inc text™)
$INCLUDE (' 'Hard Disk’ 'Incs'WindowProcs.Inc™text™)

$L.IST

PRIVATE TableDisplay;
$EJ

PROCEDURE InitTables

{This procedure initializes the table, turns on the vertical and horizontal grid and
the frame. It then sets the table.visible and constraint to lie within the
visiblerect clipping rectangle, displays the table using TblDrawTable, and draws the
cursor and cell outline using TblHilightTable.}

CONST duplicateKey = 228:
eraseley = 229

VAR rowHeight : Integer;

- BEGIN

{Initialize variables used to set up the table.?}
CharsPerLine := 103
colsPerScreen := 63
rowsPerScreen := 30;
linesPerField = 1:

WITH toplLeftMargin DD {position top left cell at 15,13}
BEGIN x := 133 y 2= 13 END;

E~30 Coamon Code



WITH gap DO ({(set inter-cell gap to 1}
BEGIN x := 1; y := 1 END;

TblInitTable(colsPerScreen, rowsPerScreen, charsPerlLine, linesPerField,
topLeftMargin, gap, simpleTable, dontAllocText, editableField, [duplicateKey,
eraseKeyl); .

WITH simpleTable DO
BEGIN
verticalgrid := true;
horizontalgrid := true;
frame := true;
bottomframe := false;
rightframe := true;
WITH visibleRect DO

BEGIN
topLeft := topLeftMarging
extent.x := windowExtent.ux;
extent.y := windowExtent.y - topLeftMargin.y - 13{(2 * rowHeight)};
END;
END;
TblSetVisible(simpleTable);
END;
e el }
PROCEDURE DisplayTable;
BEGIN

TblDrawTable(simpleTable)
TblHilightTable(simpleTable)
END;

PROCEDURE ChangeTable;
{This procedure is used when a new font is specified via the Options form. It

initializes a new table so that field sizes are calculated properly for the new font.
3

VAR oldTable: CellTable;
oldField, newField: FieldPtr;
col, row: Integer;

BEGIN

oldTable := simpleTable;

InitTable;

FOR col := 1 T0 simpleTable.colPerScreen DO

FOR row := 1 TD simpleTable.rowPerScreen DO

BEGIN
oldField := TblFieldOfColRow(oldTable, col, row);
newField := TblFieldOfColRow(simpleTable, col, row);
newField*.text := oldField”".text;
newField~.kind := oldField”.kind;
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END3;
TblDisposeTable(oldTable, dontDisposeText);
EMD3

. {end of TableDisplay module?
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SBOURCE LIBTIMNG FOR TABLEEDITOR MODULE

$COMPACT

$NOLIST DEBUG

$SYMBOLSPACE(32)

HODULE TableEditorg

$INCLUDE (Tableilnterface.Inc“text™)

$INCLUDE (' 'Hard Disk’ "Incs'Common. Inc“text™)
$INCLUDE (' 'Hard Disk’ "Incs'ConPas.Inc™text™)
{$INCLUDE (' 'Hard Disk' 'Incs Keys.Inc“Text™}}

$INCLUDE (" '"Hard Disk' "Incs’'FieldTypes.Inc™text™)
$INCLUDE (' ‘'Hard Disk' "Incs'FieldProcs.Inc™text™)

$INCLUDE (’'Hard Disk’ 'Incs'MessageTypes.Inc™text™)
$INCLUDE (' ‘Hard Disk' 'Incs’'MessageProcs. Inc™text™)

$INCLUDE ( 'Hard Disk’ "'Incs'OsPasTypes.Inc™text™)

$INCLUDE (' “Hard Disk' 'Incs StringTypes.Inc text™)
FINCLUDE (' 'Hard Disk’' "Incs'StringProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' "Incs'TableEditTypes.Inc™text™)
$INCLUDE (' 'Hard Disk’ "Incs'TableEditProcs.Incvtext™)

$INCLUDE (' "Hard Disk’' 'Incs ' WindowTypes.Inc™text™)
{$INCLUDE (' 'Hard Disk' 'Incs 'WindowProcs.Inc“text™)}

PRIVATE TableEditor;
$EJ

PROCEDURE EnlargeFields

{This procedure is used when a character cannot be inserted into a cell because the
field buffer is full. It adds a S-byte 'chunk’ to the string length associated with
the cell.}

CONST textChunkB8ize = 3I;
VAR text, oldText : StringPtr;
textS5ize : Integery

BEGIN
oldText := simpleTable.textCursor.field”.text;
IF oldText = nil THEN {the cell is empty}

textSize := textChunkSize {set initial length to S5}
ELSE

textSize := pldText*.len + textChunkBize; {increase length by 35}
text := NewString(textSize); {create a new string with the increased length?
CopyString(oldText,text); {copy the old string into new, longer string?
simpleTable.textCursor.field”.text := text; {copy the longer string back into the
table cell?
FreeString(oldTent); {get rid of the old stringl
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PROCEDURE ProcessTableChar;

{This procedure uses TblEditTable to insert non-command characters into cells.
TbleChangeFields is called if the cursor is moved to another cell and the table will
be scrolled {using TblScroll) if the new cell is not currently on the screen.}

VAR editResult : FieldEditResult;
BEGIN
chNeedsProcessing := FALSE;
editResult := ThlEditTable(simpleTable, Ord{ch))g
CASE editResult OF
outOfField :
BEGIN
IF MOT TblChangeFields(simpleTable, ch) THEN
BEGIN
TblScroll(simpleTable, ch)s
DisplayTables
ENDs
END;
bufferFull :
BEGIN
EnlargeFields
chNeedsProcessing := TRUE;
END;
OTHERWISE
END; {case}
dirty := TRUE;
END:

a
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APPENDIX F: A SIMPLE TABLE WITH LABELS (TABLE2)

This appendix describes a program (Table2) that is an expansion of the table

developed in Appendix E. The additional code added to this program displays

labels for the table’'s columns and rows and scrolls those labels as the table
itself is scrolled.

TABLE2 MODULES

The Table2 program consists of five modules. All of the modules except
TableDisplay are identical to those used in the Tablel program described in
the preceding appendix. A modified version of the the display module
(Table2Display) is used in this program to display the labels:

Hodule Description

TableFormInit The PLM module that defines the contents of the table’'s
menus and Options form.

TableMain The Pascal module that initializes various program
variables, handles keyboard input and processes those
commands that can cause exit from the prograas.

TableMenuForm The Pascal module that displays the menus and Options
form provided by the Tablel program.

Table2Display The Pascal module that initializes and displays the
table, and also displays row and column labels.

TableEditor The Pascal module that processes characters to be
inserted into the table and handles scrolling of the
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table as needed to display cells that are off-zcreen and
insert data into those cells.

SINPLETABLE2 PROCEDURES

Only two new procedures have been added to this program. The two routines
(DrawCollabels, DrawRowlLabels) draw the column and row labels and are called
from within the DisplayTable routine. Since both routines are called from
within the DisplayTable routine, none of the other Tablel modules need be
modified and no additional “"interface" file is required. In some cases, for
example when only the row labels are obliterated by the display of a menu or
form, it would be more efficient te redraw only the row labels instead of
redrawing both row and column labels. However, in order to minimize the
changes required for other modules of these table examples we have imbedded
the label drawing procedures entirely within the DisplayTable routine.

Both of the label drawing procedures define rectangles that are cutside of the
table. The rectangles used to display the column and row labels are defined
relative to the rectangle used to display the table itself. The code for
displaying the column labels is as follows:

BEGIN
{calculate the width of each colusn in pixels}
colWidth :s charsPerline # charWidth + leftHargin + rightmargin + gap.x;
WITH labelRect DD ({set colusnRect to area above tableRect!}

BEGIN
topleft.x
topleft.y =
extent.x := windowExtent.x;
extent.y := topleftHargin.y-2;

END:

WinEraseRectangie(labelRect); {erase any previous labels}
{first, calculate the vertical {y) pixel location where the {irst colusn label character is to
be positioned}
y:= topleftiargin.y - charHeight - 1}
{then, calculate the horizeatal (y) pixel location of the first label character}
colMargin 2= charsPerLineschariidth DIV 2;
x:= topleftHargin.x + collarging
{now, begin the loop that draws the characters}
FOR colCount := sispleTable.visible.left TO sispleTable.visible.right DO
BEGIN {draw colusn labe! characters (beginning with the letter "A") on the screen centered
above each colusn} ,
¥inbrauwChar (Chr (Ord(°A")¢{{colCount-1) HOD 26)),x,v);
{now, increment the x vector by the pixel width of each colusn}
% 2 ¥ + colMidth;
END;
END;

1;
1;

~1i-5
The DrawRowlLabels procedure is quite similar except that the rectangle that it
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operates on is to the left of the table (instead of above it) and the row
labels are numbers instead of the letters that are displayed for coluans.

Because the column and row rectangles are table relative, the labels
themselves can be scrolled along with the table by calling the DrawCollLabels
and DrawRowlLabels procedures (within the DisplayTable procedure) whenever the
table itself is scrolled (during the PutCharInCell procedure).

TABLE2 SOURCE LISTINGS

All of the Table! modules can be linked in with the Table2Display module
without modification. Therefore, we only list the source file for the
Table2Display module in this appendix.
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SOURCE LISTING FOR TABLEZ2ZDISPLAY MODULE

$COMPACT

$NOLIST DEBUG

$5YMBOLSPACE (32)

MODULE TableDisplay; {(Table2}

$INCLUDE (Tablellnterface.Inc“text™)

- $INCLUDE (Table2lInterface.Inc™text™)

$INCLUDE ('"Hard Disk''Incs'Common.Inc“text™)

$INCLUDE (" 'Hard Disk' ‘Incs'FieldTypes.Inc“text™)
$INCLUDE (' ‘'Hard Disk® 'Incs'FieldProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' 'Incs'MessageTypes.Inc™text™)
$INCLUDE (' 'Hard Disk' ' 'Incs'OsPasTypes.Inc“text™)
$INCLUDE (' 'Hard Disk® 'Incs'StringTypes.Inc™text™)

$INCLUDE (''Hard Disk''Incs'TablelnitTypes.Inc“text™)
$INCLUDE (' 'Hard Disk'’'Incs'TablelnitProcs.Inc“text™)

$INCLUDE (' ‘Hard Disk' 'Incs'TableEditTypes.Inc™text™)
$INCLUDE (' ‘*Hard Disk' "Incs‘'TableEditProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' "Incs'WindowTypes.Inc“text™)
$INCLUDE (' ‘'Hard Disk' 'Incs'WindowProcs.Inc™text™)

$LIST

PRIVATE TableDisplay;
$EJ

PROCEDURE InitTable;

{This procedure initializes the table, turns on the vertical and horizontal grid and
the frame. It then sets the table.visible and constraint to lie within the
visiblerect clipping rectangle, displays the table using ThlDrawTable, and draws the
cursor and cell outline using TblHilightTable.?}

CONST duplicatekKey = 228;
eraseKey = 22%;

VAR rowHeight : Integer;

BEGIN

{Initialize variables used to set up the table.?
CharsPerLine := 103
colsPerScreen := 63
rowsPerScreen s= 30;
linesPerField := 13

WITH topLeftMargin DO {(position top left cell at 15,13}
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BEGIN x := 1535 y := 13 END;

WITH gap DO (set inter-cell gap to 1}
BEGIN x 2= 13 y 2= 1 END;

TblInitTable(colsPerScreen, rowsPerScreen, charsPerLine, linesPerField,
topLeftMargin, gap, simpleTable, dontAllocText, editableField, [duplicateKey,
erasekKeyl);

WITH simpleTable DO
BEGIN
verticalgrid := true;
horizontalgrid := true;
frame := true;
bottomframe := falsej
rightframe := true;
WITH visibleRect DO
BEGIN
topLeft := toplLeftMarging
extent.x := windowExtent.x;
extent.y := windowExtent.y - topLeftMargin.y - 15{(2 * rowHeight)};
END;
END;

TblSetVisible(simpleTable):
END;

PROCEDURE DisplayTables
BEGIN
DrawCollLabels;
DrawRowLabels;
TblDrawTable(simpleTable);
ThblHilightTable(simpleTable);
END;

PROCEDURE DrawColLabelss
VAR colCount: Integer;
x,y: Integer;
colMargin: Integer;
labelRect: rectangle;
colWidth : Integer;:
BEGIN
colWidth := charsPerLine * charWidth + leftMargin + rightmargin + gap.x;
WITH labelRect DO

BEGIN
topLeft.x := 13
topLeft.y := 13
extent.x := windowExtent.x;

extent.y := topLeftMargin.y-2;
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END;

WinEraseRectangle(labelRect)

y:= topleftMargin.y - charHeight - 1;

colMargin := charsPerLine * charWidth DIV 2;

x:= toplLeftMargin.x + colMargin;

FOR colCount := simpleTable.visible.left TO simpleTable.visible.right DO

BEGIN '
WinDrawChar (Chr(Ord('A")+((cclCount-1) MOD 26)),x,y);
¥ 1= % + colWidth;

END;

END;

PROCEDURE DrawRowlLabels;
VAR rowCount: Integerg
x,y: Integers
rowMargin: Integer;
labelRect: rectangle;
rowHeight ¢ Integer:
BEGIN
rowHeight := linesPerField # lineHeight + TopMargin + bottomMargin + gap.ys
WITH labelRect DO

BEGIN

topLeft.x == 13

topLeft.y 2= 133

extent.x := topLeftMargin.x-2;

extent.y := windowExtent.y - toplLeftMargin.y - rowHeight -2;
END;

WinEraseRectangle(labelRect)

:= toplLeftMargin.y + topMargin + gap.y;

FOR rowCount := simpleTable.visible.top TO simpleTable.constraint.bottom DO

BEGIN

xs= topLeftMargin.x - 2#charWidth - 2;

IF rowCount > 9 THEN
WinDrawChar (Chr(Ord{('0°) + (rowCount DIV 10)),x,y);
¥ 8= x + charWidth;

WinDrawChar (Chr(Ord('0') + (rowCount MOD 10)),x,y);

y := y + rowHeight;

END;

END;

-PROCEDURE ChangeTable;
{This procedure is used when a new font is specified via the Options form. It

initializes a new table so that field sizes are calculated properly for the new font.
}

VAR oldTable: CellTable;
oldField, newField: FieldPtr;
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col, row: I[nteger;

BEGIN : )
cldTable := simpleTable;

InitTables

FOR col :=

1 TO simpleTable.colPerScreen DO

FOR row := 1 TO simpleTable.rowPerScreen DO

BEGIN

oldField := TbiFieldDfColRow{oldTable, col, row);
newField := TblFieldOfColRow(simpleTable, col, row);
newField~.text := oldField".text;

newField*,kind := oldField”~.kind;

END;

TblDisposeTable(oldTable, dontDisposeText);
END;

{end of Table2Display module}
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APPENDIX G: A TABLE WITH COMMANDS (Table3)

This appendix describes a program (Table3) that is a further expansion of the
simple tables developed in appendices E and F. The additional code added to
this program handles commands that erase and duplicate data from cells that
are displayed in the table. The Common Code table routines simplify these
operations by handling arrow keys to select cells as operands for the
commands, by providing automatic hilighting of selected data, and by keeping
track of fields (cells) that are involved in command operations.

TABLE3 MODULES

This version of the Table program consists of six moudules. One new module
(TableCommands) has been added and there are modified versions of the main
table module (Table3Main) and the table editor module (Table3Editor). The
other modules are identical to those used in the Table2 program described in
the preceding module. A new interface file (Table3Interface.Inc) must be
included with all three of the new/modified modules to define their
interrelationship.

Module Description

TableFormInit The PLM module that defines the contents of the table’'s
menus and Options form.

Table3Main The Pascal module that initializes various program
variables, handles keyboard input and processes those
commands that can cause exit from the program. This
version of the module has been modified to handle
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TableMenuForm
Table2Display

Table3Editor

TableCommands

confirmation of table commands.

The Pascal module that displays the menus and Options
form provided by the Tablel! prograam.

The Pascal module that initializes and displays the
table, and also displays row and column labels.

The Pascal module that processes characters to be
inserted into the table and handles scrolling of the
table as needed to display cells that are off-screen and
insert data into those cells. This version of the
module has been modified to handle initiation of table
commands.

The Pascal module that implements the Erase and
Duplicate commands.

THE TABLECOMMANDS PROCEDURES

There are four procedures in the TableCommands module:

StartCommand

ConfirmCommand

EraseTableCells

Invoked from the ProcessTableChar procedure of the
Table3Editor module to display an appropriate
“Select and confirm" message when either the
Duplicate (CODE-D) or Erase (CODE-E) command is
initiated.

Invoked from the main praogram loop in tne
Table3Main module if the confirm kzy (CODE-RETURN)
is detected and the table is currently in the
command mode (an erzse or duplicate operation has
been initiated). It determines whether an erase
commarng or duplicate command is being performed
and, for a duplicate operation, determines whether
the user is making the "source" selection or
"destination" selection. The EraseTableCells and
DuplicateTableCells procedures are both invoked
from within the ConfirmCommand procedure.

Invoked from the ConfirmCommand procedure when an
erase selection has been confirmed. It erases the
data in the selected table cells by freeing the
strings in the each of the selected cells and then
redraws the table to display the remaining data.

DuplicateTableCells Invoked from the ConfirmCommand procedure after the

user has selected the "source" cells and confirmed
the destination cell. It duplicates the selected
cells by copying the text string associated with
each source cell into the strings associated with
cells in the destination area. The procedure then
redraws the table to display the duplicated data.

There are two distinct phases to implementing table commands:

i. Processing the selection command to permit hilighting of the selected cells
and identification of the cells to be operated on.
2. Acting on the selected range of data to actually duplicate or erase (or
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whatéver) the specified data.

The Common Code routines that support table selection commands are general
purpose and can be used to implement any command that requires selection of
portions of table data. For example, they are used in GRiDPlan and GRiDFile
to establish Properties for rows, columns, or ranges of cells, to move,
duplicate, and erase table data, and so on. The way that you use the Common
Code table selection routines will, of course, depend on the demands of the
command you are implementing. The Erase and Duplicate commands in this
appendix illustrate the operation of the Common Code table routines that can
be used to implement commands. Refer to Chapter i1 for additional general
information on the table routines and to the description of each individual
routine provided in Chapter 12.

Several Common Code routines simplify implementation of the erase and
duplicate commands. The TblEditTable function recognizes command keys
{specified with TblInitTable) and automatically places the table in a
"command" mode if one of the specified keys is input. When the table is in
command mode, table data is automatically hilighted as the user presses arrow
keys to select ranges of data.

PROCESSING TABLE SELECTION COMMANDS

The CellTable structure has five variables for storing the state of a
selection:

rangekKind Specifies whether the selection is a group of cells, rows or
columns of cells, or text within a cell. In our example
program, we operate only on groups of cells.

currentCell The cellld of the cell currently containing the cursor. It
is anchored during a selection.

movingCell The cellld of the cell that moves during a selectien.

anchar The cellld or cursor position where the selection was hegun.

sourcefnchor The anchoring character position or cellld of a first
selection, when there is more than one selection.

sourceCurrent The current character position or cellld of a first

selection, when there is more than one selection.
Processing a selection command requires several steps:

1. The ProcessTableChar procedure (in the Table3Editor module)
recognizes the command key for a selection command when the
ThblEditTable function puts the table into command mode. The code to
recognize the "command" mode has been inserted at the beginning of
the ProcessTableChar procedure and is as follows:

BEGIN
chiNeedsProcessing := FALSE;
editResult := ThlEditTable(siapleTable, Ord{ch));
IF sieplefable.editmode = normal THEN
BEGIN
redraw := HsgClearPrompt (asgi;
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EWD
ELSE IF simpleTable.editsode = cosmand THEN
BEGIN
StartCoseand{ch);
END;
CASE editResult OF {... the rest of the
ProcessTableChar procedure is unchanged froa the
original TableEditor eodule}

2, The StartCommand procedure (in the TableCommands module) is called if
the table is in command mode. StartCommand displays the prompt for
the first operand (either "Erase: Make selection and confirm" or
Duplicate: Make selection and confirm"). Refer teo the listing at the
end of this appendix for the StartCommand code. MWhen arrow keys are
pressed to select the cells to be operated on by the command, the
ThblEditTable procedure automatically hilights the selected cells
while the table remains in the command mode. If any key other than
an arrow key is pressed, the TblEditTable function forces the table
cut of the command mode and back to normal editing mode.

3. The main program loop {(in Table3Main) checks for the confirm
(CODE-RETURN) character as keys are read from the keyboard. 1§ the
confirm character is detected while the table is in command mode, it
indicates that the user has confirmed a selection. The code to
recognize the confirm character has been inserted at the beginning of
the main program loop (of Table3Wain) and is as follows:

REPEAT
IF WOT chMeedsProcessing THEN ch :=
chr {Fl1dReadKey{sigplelable. textCursor));

chieedsProcessing = TRUE;
IF ORD {ch} = confireKey THEN
BEGIN
IF sispleTable.editNode = cosmand THER
ConfirsCoseand;
END
ELSE IF ORD (ch} = helpKey THEM
{... the rest of the sain progras loop is
unchanged froe the original TableRain aodulel

The ConfirmCommand procedure is invoked when confirmation is detected
if the table is in the command mode.

4, The ConfirmCommand procedure differentiates between the Erase command
which requires only a single selection, and the Duplicate command
which requires both a source and destination selection. The code for
ConfirmCommand is as follows:
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BEGIN
IF simpleTable.cosmandChar = CHR(eraseKey) THEN
EraseTableCells
ELSE
IF simpleTable.comsandChar = CHR(duplicateKey) THEN
BEGIN
CASE siepleTable.whichParaseter OF
1: BEGIN
TblConfiraSelection (simpleTable);
redran := MsgShowProspt (asg,
ConCatLits(duplicateNsg, dupDestNsg));
END;
2: BEGIN
DuplicateTableCells;
END;
OTHERWISE
END; {case}
END;
chNeedsProcessing := FALSE;
END;

Since the Erase command requires only a single selection, the
EraseTableCells procedure is invoked immediately when the selection
of table data has been confirmed. (We'll describe the EraseTableCells
procedure in detail later in this appendix.)

The Duplicate command requires two selections: the source. data
selection and the destination for that data. The ConfirmCommand
procedure uses a CASE statement to determine which parameter (the
first or second selection) is being confirmed. (TblEditTable
automatically sets "simpleTable.whichParameter” to the appropriate
value,)

5. If it is the first selection of the duplicate command that is being
confirmed, the Common Code TblConfirmSelection routine is called.
TblConfirmSelection copies anchor.cell into sourcefnchor.cell, and
movingCell into sourceCurrent.cell. The variables sourceAnchor.cell
and sourceCurrent.cell are normalized for scrollings
sourceAnchor.cell is the upper left cell of the selection range, and
sourceCurrent.cell is the bottom right cell. After
TblConfirmSelection, the second duplicate message ("Duplicate: Point
to destination and confirm") is displayed.

6. The table stays in command mode while the user presses arrow keys to
point to the destination. The ConfirmCode procedure recognizes a

second CODE-RETURN character, indicating that the user has confirmed
the destination, and invokes the DuplicateTableCells procedure.

ERASING AND DUPLICATING TABLE CELLS
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After the user has selected and confirmed the table cells to be operated on by
the Erase and Duplicate commands, the ConfirmCommand procedure calls either
EraseTableCells or DuplicateTableCells to actually execute the command. Much
of the code is the same for the two procedures. We'll describe
EraseTableCells first and then point out the differences between it and
DuplicateTableCells.

The EraseTableCells Procedure

Much of the code in this procedure just involves displaying and clearing
messages, drawing the table, and similar housekeeping tasks similar to those
developed throughout our preceding examples. A complete listing of
EraseTableCells is provided at the end of this appendix. The code that
specifically performs the erase operation is as follows:

TblGetSelectedCelllds(simpleTable, first, last);
BEGIN
FOR col := first.col TO last.Col DD
FOR row := first.row TO last.row DO
FreeString{simpleTable.screen*{col1*[rowl”.text);
END;
ThlEscapeMode(simpleTable)

The Common Code ThlGetSelectedCelllds routine is used to obtain the first cell
and last cell that were selected for erasing. (The variables firstCell and
lastCell are local variables of type Cellld.) Note that TblGetSelectedCelllds
“normalizes" the selected cells so that "first" is always the upper left cell
of the selected range and "last" is always the lower right cell of the range
regardless of where the selection actually began and ended. This relieves you
from adjusting selections where the user begins the selection at the lower
right and finishes at the upper left.

Once the first and last cells have been identified, the EraseTableCells
procedure begins a loop that frees the text string associated with each of the
cells in the selected range. ThblEscapeMode is then called to take the table
out of command mode. The remainder of the code (not shown above) for
EraseTableCells redraws the table (minus the data in the erased cells) and
then displays a message to indicate that the operation has been completed.
Refer to the source listing of TableCommands at the end of this appendix for
complete details of the EraseTableCells procedure.

The DuplicateTableCells Procedure
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Much of the code in this procedure that involves displaying and clearing
messages, drawing the table, and similar housekeeping tasks is identical to
that in EraseTableCells. The code that specifically performs the duplicate
operation, however, is significantly different and is listed below:

PROCEDURE DuplicateTableCells;

VAR destRow, destCol, row, col : INTEGER;
destText ¢ StringPtr;
BEBIH
TblUnHilightTable{simpleTablel;
destRos := simpleTable.movingCell.rom;
destCol := siepleTable.movingCell.col;
WITH SimpleTable DO
FOR col := sourcefnchor.cell.cel T sourcelurrent.cell.col DO
BEGIN
FOR row := sourceAnchor.cell.row T0 sourceCurrent.cell.rom DO
BEGIN
WITH sispleTable.screen*lcol 1*{rowl” DO
destText := CopyDfString{text);
siapleTable.screen*{destiol 1°[destRowl”. text := destiext;
destRow := destRow + 1
EWD; {copy loop}
destRow := simplefable.sovingCell.row;
destlal := destCol ¢ 13
END; {cols}
ThiEscapelode(siapleTable);
{The resainder of the code is essentially the sase as that for EraseTableCells. Refer to the
cosplete listing at the end of this appendix.}

After the second duplicate selection has been confirmed, the
DuplicateTableCells procedure is called. It begins by copying the contents of
the table variable "movingCell", which now contains the celllD of the
destination cell, into two local variables, destRow and destCol. The starting
cell for the source data is contained in the table variable
"spurceAnchor.cell® and the ending cell for the source data is in the table
variable "sourceCurrent.cell”. The loop that actually performs the
duplication uses these variables as its lower and upper limits as it copies
the text from source cells to the destination cells. When all of the source
cells have been copied, ThblEscapelode is called to force the table ocut of
command mode.

LISTING FOR TABLESINTERFALCE INCLUDE FILE

The Table3Ilnterface file defines the relationship between the TableCoamands,
Table3Main, and Tablel3Editor modules and must be included in all three
modules.
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{Table3Interface.Inc?
PUBLIC TableCommands;
FOR TableEditor;
PROCEDURE StartCommand(ch:Char)g

FOR TableMain;
PROCEDURE ConfirmCommand;
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SOURCE LISTING FOR TABLECOMMANDS MODULE

The following is a complete source listing of the TableComeands module.
$COMPACT

$NOLIST DEBUG

$SYHNBOLSPACE(32)

HODULE TableCommands;

$INCLUDE (TablellInterface.Inc™text™)

$INCLUDE (Table3Ilnterface.Inc™text™)

$INCLUDE ('wO'Incs Common,Inc text™)

$INCLUDE {('w0'Incs ' Keys.Inc*Text™)

$INCLUDE ('w0'Incs'FieldTypes.Inc“text™)

FINCLUDE ('w0'lIncs MessageTypes.Inc™text™)
$INCLUDE ('w0'Incs HessageProcs.Inc™text™)

$INCLUDE ("wO0'Incs'StringTypes.Inc™text™)
$INCLUDE ('w0'Incs'BtringProcs.Inc™text™)

$INCLUDE ("w0 ' Incs TablelnitTypes.Inc™text™)

$INCLUDE ("w0'Incs'TableEditTypes.Inc™text™)
$INCLUDE ('w0'Incs'TableEditProcs.Inc™text™)

FINCLUDE ("w0'lIncs 'WindowTypes.Inc™text™)

$LIST
$EJ
FRIVATE TableCommands;

PROCEDURE EraseTableCells:
VAR first, last : Cellld;
row, col : INTEBER:;

BEGIN
TblGetSelectedCellIds(simpleTable, first, last);
ThlUnHilightTable(simpleTable);
BEGIN
FOR col := first.col TO last.Col DO
FOR row := first.row T0 last.row DO
FreeString{simpleTable.screen*{coll”lrowl”.text);
ENDs
dirty 2= TRUE:
TblEscapeMode(siapleTable);
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redraw := MsgShowPrompt(msg, NewStringLit(eraseMsgZ2));
{IF redraw THEN ThlUpdateRect(simpleTable,msg”.rect);}
TblDrawTable(simpleTable);

{WITH simpleTable DO}

TblSetCurrentCell (simpleTable, col, row);
TblHilightTable(simpleTable);

END;

1
=s

PROCEDURE DuplicateTableCells;

VAR destRow, destCol, row, col : INTEGER;
destText : StringPtr;
BEGIN
TblUnHilightTable(simpleTable);
destRow := simpleTable.movingCell.row;
destCol := simpleTable.movingCell.col;
WITH SimpleTable DO
FOR col := sourcefAnchor.cell.col T0 sourceCurrent.cell.cal DO
BEGIN
FOR row := sourceAnchor.cell.row TO sourceCurrent.cell.row DO
BEGIN
WITH simpleTable.screen”{coll”lrowl” DO
destText := CopyDfString(text);
simpleTable.screen*[destCol]"[destRowl”~.text := destText;
destRow := destRow + 1;
END; {copy loop’
destRow := simpleTable.movingCell.row;
destCol := destCol + 1
END; {cols}
dirty := TRUE;
TblEscapeMode(simpleTable);
redraw := MsgShowPrompt(msg, NewStringlLit(duplicateMsg3));
{IF redraw THEN TblUpdateRect(simpleTable,msg”.rect);?
TblDrawTable(simpleTable);
{WITH simpleTable.currentCell DO}
TblSetCurrentCell (simpleTable,col ,row);
TblHilightTable{simpleTable);

END;

PROCEDURE StartCommand(ch:CHAR);
VAR result: FieldEditResult;
BEGIN
IF ch = CHR(eraseKey) THEN
redraw := MsqgShowPrompt(msg, NewStringlLit(eraseMsgl))
ELSE
IF ch = CHR(duplicateKey) THEN
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redraw := MsgShowPrompt(msg, ConCatlLits(duplicateMsg, dupSelectMsg)):

o

PROCEDURE ConfirmCommand;
VAR rect : Rectangle;
BEGIN
IF simpleTable.commandChar
EraseTablelells

CHR(erasekey) THEN

ELSE
IF simpleTable.commandChar = CHR(duplicateKey) THEN
BEGIN
CASE simpleTable.whichParameter OF

1: BEGIN
ThbiConfirmSelection (simpleTable):

redraw := HsgShowPrompti{msg, ConCatlits{(duplicateMsg,
dupDesthsg));

END:
2: BEGIN
DuplicateTableCellsy
ENDs
OTHERWISE;
END: {casel
END;
chNeedsProcessing := FALSE:
END;
$EJ
{ e o e
3
{PROCEDURE AbortCommands;
BEGIN
ThlEscapeHode (simpleTable);
redraw := MsgClearPrompt (msg);
EWND; ¥
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SOURCE LISTING FOR TABLE3IMAIN MODULE

$COMPACT

$NCGLIST DEBUG

$SYMBOLSPACE(32)

MODULE TableMaing <{(Table3}

$INCLUDE (Tablellnterface.Inc“text™)

$INCLUDE (Tablelinterface.Inc™text™)

$INCLUDE (' 'Hard Disk’ "Incs'CommandProcs. Inc™text™)
$INCLUDE (' "Hard Disk’ "Incs'Common.Inc™text™)
$INCLUDE (' "Hard Disk  "Incs'ConPas.Inc™text™)
$INCLUDE (' ‘'Hard Disk' "Incs’'Keys.Inc“Text™)
$INCLUDE (' Hard Disk’ '"Incs'FontProcs.Inc™Text™)

$INCLUDE (' "Hard Disk’® "Incs'Math.Inc“Text™)

$INCLUDE (' "Hard Disk' "Incs’'FieldTypes.Inc™vtext™)
$INCLUDE (' "Hard Disk''Incs'FieldProcs.Inc™text™)

$INCLUDE (' 'Hard Disk’' "Incs MHessageTypes.Inc“text™)
$INCLUDE (' 'Hard Disk’ "Incs'MessaceProcs. Inc text™)

$INCLUDE (' "Hard Disk' 'Incs'0OsPasTypes.Inctext™)
$INCLUDE (" "Hard Disk' "Incs'OsPasProcs.Inc™text™)

$INCLUDE (" 'Hard Disk' Incs'StringTypes.Inc™text™)
$INCLUDE (' 'Hard Disk' 'Incs'StringProcs.Inctext™)

$INCLUDE (' ‘Hard Disgk' 'Incs’'TablekEditTypes.Inc“text™)
$INCLUDE (" 'Hard Disk’' "Incs'TableEditProcs.Incvtext™)

$INCLUDE (' 'Hard Disk' 'Incs'WindowTypes.Inc“text™)
$INCLUDE ( 'Hard Disk' 'Incs'HWindowProcs.Inc™text™)

$LIST
PROGRAM TableMaing

1

PROCEDURE InitDisplay;
{This procedure sets up window size, table location, and inter-cell gap and
also checks memory usage with MsglnitiallUsage.?
BEGIN
ConDefCsr (FALSE);
WinInitDefaultWindow;
WinGetWindowExtent (windowExtent);
msq t= Msglnit; {Allocate message status record}
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initialUsage := Msglnitiallsage; { How much memory is used by application }
{ This iz needed later for Usage command

WITH windowRect DO { entire window for use with menus and forms 3}

BEGIN
topleft.x == 03
topLeft.y = 03
extent 1= windowExtents
EMD3
END;
§ e o e e o e o e
3
PROCEDURE InitVars:
BEGIN

cutputFileName 2= NIL:
chiNeedsProcessing := FALSE;

dirty s= FALSE;
saveConfirmed := FALSE;
ENDg
$EJ

PROCEDURE ChecklCancely; ({CODE-ESC}
{This procedure displays an appropriate Cancel prompt based on the state of
the "dirty" flag and then exits if the prompt is confirmed?

VAR str: StringPtrs
BEGIN
TbitinHilightTable(simpleTable)s
IF dirty THEN str := Concatlits {(cancelMsg, cancelChangedMsg)
ELSE str := Concatlits (cancelMsg, unchangedMsg);
IF CheckExit (str) THEN
Exits
ThiHilightTable(simpleTable)s
END;

PROCEDURE Check@uity; {CODE-@}

{This procedure displays an appropriate Buit prompt based on the state of the
“dirty" flag and checks to see if the prompt was confirmed. If the file was
not changed (not "dirty"” an exit is performed. If the file was changed, it
should be saved. Note that there is no code provided to actually perform the
save since that procedure may vary from one application to another.}

VAR str: StringPtr;

BEGIM
TblUnHilightTable(simpleTable)
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IF dirty THEN str := Concatlits (quitMsg, quitChangedMsg)
ELSE str := ConcatLits (quitMsg, unchangedMsg);
IF CheckExit (str) THEN
BEGIN
IF dirty THEN
SaveThisFile;
IF saveConfirmed THEN
Exits
END3
DisplayTable;
TblHilightTable(simpleTable)
END;

FUNCTION CheckExit (theMsg: StringPtr) : BOOLEAN:

{This procedure is used by CheckCancel and CheckQuit to see if their
cancel/quit prompts were confirmed. It clears the prompt and returns a
boolean indicating whether the prompt was confirmed.}

BEGIN
redraw := MsgShowMessage (msg, theMsg);
ch := ConCharlIn;
IF ch = CHR(confirmKey) THEN chNeedsProcessing := FALSE
ELSE chNeedsProcessing := TRUE;
redraw := MsgClearMessage (msg);
If redraw THEN

BEGIN
TblUpdateRect(simpleTable,msg".rect);
END;
CheckExit := NOT chNeedsProcessing;
END;

PROCEDURE Exit;
{This procedure restores the system-wide font, displays the "Retrieving file
form" message, and then exits.}
BEGIN
FontSetNth (i1, code)s { Restore system-wide font }
MsgExit (0, msg);
END;

PROCEDURE ProcessCommandlLine;

{Used when an application is first started to obtain the name of the data file
to be operated on. After the file name is obtained using OsGetArgument, the
file is attached and opened. The file would then be read and the data from
the file loaded into the table.?
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VAR reserved: Byte;
delim: CHAR;

BEGIN <{check to see if data file was specified}
inputFilename := NewString (longArgLength);
delim := 0SGetArgument (FALSE, inputFilename”.dummy);
IF inputFilename”.dummy <> 0 THEN
{if a file was specified, attach and open the file}
BEGIN
reserved := 03
inputID := OSAttach(inputFilename”.dummy,
oldFileMode,
reserved,
updateAccess,
code) s
050pen (inputlID, 1, code);
{provide your code here to ReadFilelntoTablel
END;
END;

PROCEDURE ExceptionHandler (errorCode, param, unused, theB087: WORD);
BEGIN

MsgEkxit (code, msg);
END;

THIS IS THE BEGINNING OF THE PROGRAM

e

=

BEGIN
InitVars;
InitForm;
InitDisplay;
InitTabley
DisplayTable;
Fld5tartkeys(simpleTable.textCursor);
ProcessCommandLine;

REPEAT
IF NOT chNeedsProcessing THEN ch :=
chr (FldReadKey(simpleTable.textCursor))

redraw := MsgClearMessage(msg)
chNeedsProcessing := TRUE;
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END

G-16

IF DRD (ch) = confirmKey THEN

BEGIN

IF simpleTable.editMode = command THEN

ConfirmCommand
ELSE chNeedsProcessing := FALSE:

END
ELSE IF DRD {(ch)
Commandienu
ELSE IF ORD {ch)
Transferfenu
ELSE IF ORD {(ch)
OptionsForm
ELSE IF ORD (ch)
CheckBuit
ELSE IF ORD
" ShowlUsage
ELSE IF ORD (ch)
CheckCancel

(ch}

i

helpkKey THEN
TransferkKey THEN
optionsKey THEN

guitiKey THEN

utilizationKey THEN

cancelKey THEN

ELSE ProcessTableChar;
UNTIL FALBE:
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SOURCE LISTING FOR

$COMPACT

$NOLIST DEBUG
$SYMBOLSPACE (32)

MODULE TableEditor;g

$INCLUDE

{Table 33

(Tablelinterface.Inc™text™)
$INCLUDE (Table2Interface.Inc™text")

PROCEDURE EnlargeField;
{This procedure is used when a character cannot be inserted into a cell

because the field buffer is full.

$INCLUDE (Table3Interface.Inc“text™)

$INCLUDE (' 'Hard Disk' "Incs Common, Inc“text™)
$INCLUDE (' ‘Hard Disk’' 'Incs ConPas.Inc™text™)
{$INCLUDE (" 'Hard Disk® 'Incs 'Keys.Inc“Text™)3}
$INCLUDE (' 'Hard Disk' ‘Incs'FieldTypes. Inc™text™)
$INCLUDE (' "Hard Disk''Incs'FieldProcs.Inc™text™)
$INCLUDE (‘Hard Disk’ "'Incs’'Messagelypes.Inc™text™)
$INCLUDE (" 'Hard Disk' 'Incs MessageProcs.Inc™text™)
$INCLUDE ( "Hard Disk' Incs'OsPasTypes.Inc™text™!}
$INCLUDE (' 'Hard Disk' "Incs ' StringTypes.Inc™text™)
$INCLUDE (" "Hard Disk' 'Ince’'StringProcs.Inc™text™)
$INCLUDE (" "Hard Disk’' 'Incs'TableEditTypes.Inc™text™)
$INCLUDE (' “Hard Disk' 'Incs'TableEditProcs.Inc“text™)
$INCLUDE (' *Hard Disk' 'Incs'WindowTypes.Inc™text™)
{$INCLUDE (''Hard Disk' 'Incs 'WindowProce.Inc text™)?}
PRIVATE TableEditer;

$EJ

{m e e e - }

length associated with the cell.?

CONST textChunkSize = 3
StringPtrg
textSize : Inteqger;

VAR text, oldText

BEGIN
pldText :

IF oldText

simpleTable.textCursor.field".texty
= nil THEN {the cell is empty}
textSize := textChunkSize {set initial length teo 3}

A Table with Commands (Table3)
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ELSE

textSize z= oldText*.len + textChunkSize; {increase length by 5’
text 1= NewString(text8ize); {create a new string with the increased length}
CopyString{oldText,text); {copy the old string into new, longer string’
simpleTable.textCursor.field”.text := text; {copy the longer string back into
the table cell’
FreeString(oldText); {get rid of the old string?
END:

-3}

PROCEDURE ProcessTableChar;

{This procedure uses TblEditTable to insert non-command characters into cells.
ThleChangeFields is called if the cursor is moved to another cell and the
table will be scrolled (using ThiScroll) if the new cell is not currently on
the screen.?

VAR editResult : FieldEditResult;
BEGIN
chMeedsProcessing := FALSE:
editResult := TblEditTable(simpleTable, Ord(ch));
IF simpleTable.editmode = normal THEN
BEGIN
redraw := MsgClearPrompt(msg);
END
ELSE IF simpleTable.editmode = command THERN
BEGIN
StartCommand{ch)
END;
CASE editResult OF
outOfField :
BEGIN
IF NOT TblChangeFields(simpleTable, ch) THEN
BEGIN
TbiScroll (simpleTable, chl;
DrawCollabelss
DrawRowlabels:
END;
END;
buftferFull
BEGIN
EnlargeField;
chiNeedsProcessing := TRUEj
END;
OTHERWISE
END; {casel}
dirty 2= TRUE;
END;
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APPENDIX H: A TABLE WITH INPUT/OUTPUT (Table4)

This appendix describes a program (Tabled4) that is a further expansion of the
simple tables developed in appendices E, F, and 6. The additional code added
to this program handles writing of table data to a file.

TABLE4 MODULES

This version of the Table program consists of six modules. One new module
(TableWrite) has been added and this version requires a modified version of
the table Menu/Form module (Table4MenuForm). The other modules are identical
to those used in the Table3 program described in the preceding module. A new
interface file (Tabled4Interface.Inc) must be included with both of the
new/modified modules to define their interrelationship.

Module Description

TableFormlInit The PLM module that defines the contents of the table's
' " menus and Options form.

Table3Main The Pascal module that initializes various program
variables, handles keyboard input and processes those
commands that can cause exit from the program. This
version of the module has been modified to handle
confirmation of table commands.

Tabled4MenuForm The Pascal module that displays the menus and Options
form provided by the Tablel program.

Table2Display The Pascal module that initializes and displays the
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TablelEditor

TableCommands

Tablelrite

table, and also displays row and column labels.

The Pascal meodule that processes characters to he
inserted into the table and handles scrolling of the
table as needed to display cells that are off-screen and
insert data into those cells. This version of the
module has been modified to handle initiation of table
commands.

The Pascal module that implements the Erase and
Duplicate commands.

The Pascal module that handles writing of table data and
properties to a file. :

THE TABLEWRITE PROCEDURES

There are nine procedures in the TableWrite module:

HriteTableToFile

WriteProperties

The primary routine in the module that actually
performs the write operatiocns of table data to
the file. It is called from the WriteThisFile
procedure (in the Tabled4MenuForm module). This
is the anly procedure in the TableWrite module
that is accessed from the other table modules:
all the rest of the TableWrite procedures are
used only within this module.

This procedure calls several other procedures in
the module to write the table properties out teo
a file. Refer to the description of Common
Properties in Chapter 4 for details about the
Common Froperties records.

WriteFontProperties Writes the name of the current font being used

in the table (as specified via the Options
form).

WriteS5tandardFieldRecord Writes the Common Properties standard field

WriteButhorlID

WriteCharacter

WriteWord

WriteTab

WritekEndOfRecord
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record.

Writes the Common Properties author
identification record.

Used by the procedures that write Common
Properties records to write the individual
characters out to the file.

Used by the procedures that write Common
Properties records to write the individual words
out to the file.

Used by the WriteTableToFile procedure to write
the tab character that delineates one cell from
the next in the GRiD Interchange File format
(described in Chapter 4).

Used by the WriteTableToFile procedure to write
the end-of-record character that defines the end
of each row of table data in the GRiD
Interchange File format (described in Chapter
43,



THE WRITETABLETOFILE PROCEDURE

This is the primary procedure in the TableWrite module: all of the other
procedures just support this procedure. The calling routine passes this
procedure the connection to the file that is to receive the data. The
WriteTableToFile procedure first writes the Common Properties records to the
designated file and then writes the data of each table cell in the GRiD
Interchange file format. After the file has been written, the file is closed
and detached.

While this procedure always writes the entire contents of the table to the
file, it could be easily modified to write only selected table cells. The
procedure could also be used to append data to a file by changing the file
mode specified when the file was attached by the GetFileName procedure (in the
TableHenuForm module).

LISTING FOR TABLEA4AINTERFACE INCLUDE FILE
The Tabled4Interface file defines the relationship between the TableWrite and
TabledMenuForm modules and must be included in both modules.
{TableJInterface.Inc?
PUBLIC TableCommands;
FOR TableEditor;
PROCEDURE StartCommand{ch:Char);

FOR TableMaing
PROCEDURE ConfirmCommand;
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SOURCE LISTING FOR TABLEWRITE MODULE

The following is a complete source listing of the TableWrite module.
$COMPACT

$NOLIST DEBUG

$SYMBODLSPACE (32)

HODULE TablelWriteg

$INCLUDE (TablellInterface.Inc™text™)

$INCLUDE (TabledInterface.Inc“text™)

$INCLUDE ('w0'lncs CommonPropsProcs. Inc™text™)

$INCLUDE ('w0'Incs ' CommonPropsTypes.Inc™text™)

$INCLUDE ('wQ'Incs'Common.Inc™text™)

$INCLUDE ("w0'Incs'FieldTypes.Inc™text™)
$INCLUDE ('w0'Incs'MessageTypes.Inc™text™)

$INCLUDE ('w0'Incs'OsPasTypes.Inc™text™)
$INCLUDE ("w0'Incs’'0OsPasProcs.Inc™text™)

$INCLUDE ("wQ'Incs'StringTypes.Inc™text™)
$INCLUDE ('wO'Incs’ StringProcs.Inc™bext™)

SINCLUDE ("w0'Incs'TablelnitTypes.Inc™text™)
$INCLUDE (‘w0 'Incs'TablelnitProcs.Inc“text™)

$INCLUDE ('wl'Incs'TableEditTypes.Inc“text™)
$INCLUDE ('w0'Incs WindowTypes. Inc“text™)

#LIST
$EJ
PRIVATE TableWrite:

PROCEDURE WriteTableToFile(writelID: Word);

VAR row, col : INTEGER:
str ¢ StringPtr;
BEGIN
WriteProperties(writelD):
WITH SimpleTable DO
BEGIN
FOR row := 1 to RowPerScreen DO
BEGIN
FOR col := 1 to colPerScreen DO
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WITH simpleTable.screen*l{coll”{rowl” DO
BEGIN
IF text <> NIL THEN
OsWrite (writelD, text".chars, text~.len, code);
WriteTab(writelD); {write a TAB}
END; {MWrite a cell’
WriteEndOfRecord(writelD); {write a CR/LF?
EMD; {Write a row’
END;
CloseDetachFile(writelD):
END;

PROCEDURE WriteTab(writelDeWord)g
VAR tabChar: Char;

BEGIN

TabChar := Chr{TAB);

OsWrite (writelD, tabChar, !, code);
END;

PROCEDURE WriteEndOfRecord{writelD:Word);
VAR endline : ARRAY [1..21 OF Charg

BEGIN

endlinefl1] := CR;

endlinel2] ¢= LF;
OsWrite {(writelD, endLinelll,i, codels
OskWrite (writelID, endLinef2l,!, code)
ENDg

]
®
s
8

} .
PROCEDURE WriteProperties(writelD:Word)

BEGIKN

WriteAuthorID(writelD):
WriteFontProperties(writelD);
WriteStandardFieldRecord(writelID);
FinalizePropertiesLength{writelD, code);
END:

PROCEDURE WriteFontProperties(writelD : Word);
VAR 1 : Integer; :

BEGIN
{curfFontName := StringlfFormitem(thelptionsForm, 2)31}
-IF curFontName <> NIL THEN

BEGIN
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WriteCharacter(writelID,Chr (commonFropsByte));

WriteWord(writelD, curFontName".len+1);

WriteCharacter(writelID,Chr (fontPropsiD))g

FOR i := 1 7O curFontName~.len DO
WriteCharacter(writelD, curFontName”.charsl[il);

END;

END;

PROCEDURE WriteStandardFieldRecord(writelID : Word);
CORST bytesPerProperty = 1;

lengthOfRecord = 43

formatAlignment = 03
BEGIN
WriteCharacter{writelD,Chr(commonPropsByte));
WriteWord{writelD, lengthOfRecord);
WriteCharacter(writelD,Chr(defaultFieldPropsiID));
WriteCharacter{writelD,Chr (bytesPerFroperty));
WriteCharacter{writelD ,Chr{chersPerlinel))s {columnWidth?
WriteCharacter(writelD,Chr (formatflignment));

END;

PROCEDURE WriteputhorID(writelD : Word)g
CONST preoductCode = 03

datafFileVersian = 02Zh;

lengthODfRecord = 4;
BEGIN
WriteCharacter(writelID,Chr (commonPropsByte));
WriteWord(writelID, lengthOfRecord);
WriteCharacter(writelD,Chr (autherlID));
WriteWord{writelD, productCode);
WriteCharacter (writelID,Chr(dataFileVersion));
END;

3

PROCEDURE MWriteCharacter(writelID : Word; ch : Char);
VAR code : Word;

BEBIN

OsWrite (writelD, ch, 1, codel;

{CheckError (code) 3}

END3;
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PROCEDURE WriteWord(writelD :
VAR code : Word;

BEGIN

OsWrite (writelD, w, 2, code);
{CheckError (code);}

END;

. {end of WriteTable module}

Word;

w s Word);

A Table with Input/Output (Table4)
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SOURCE LISTING FOR TABLE4AMENUFORM MODULE

The only change to this module is that the WriteThisFile procedure actually
calls the procedure {(WriteTableToFile) that performs the write operation.
Nonetheless, we've included a complete source listing for the module as a
reminder of how you might incorporate other input/output modules to fully
support the activities that are initiated by the Transfer menu.

$COMPACT

$NOLIST DEBUG

$SYMBOLSPACE(32)

MODULE TableWenuForm: <{(Table 43

$INCLUDE (Tablellinterface.Inc™text™)

$INCLUDE (Table4lnterface.Inc™text™)

$INCLUDE ( "Hard Disk' "Incs'CommandProcs.Inc™text™)
$INCLUDE ( ‘Hard Disk' 'Incs’'Common.inc™text™)
$INCLUDE (' 'Hard Disk' 'Ince’'ConPas.Inc™text™)
$INCLUDE (' Hard Disk’ 'Incs'FontProcs.IncText™)

$INMCLUDE (' 'Hard Disk® "Incs'Math.Inc Text™)
$INCLUDE (" 'Hard Disk'® "Incs'DataForms.Inc™text™)

$INCLUDE ( 'Hard Disk' "Incs'FileFormTypes.Inc™text™)
$INCLUDE ( 'Hard Disk''Incs'FileForaProcs.Inc™text™)

$INCLUDE (" 'Hard Disk' 'Incs'FieldTypes.Inc™text™)
$INCLUDE (' ‘Hard Disk' 'Incs'FieldProcs.Inc™text™)

$INCLUDE (¢ 'Hard Disk' ‘Incs MessageTypes.Inc™text™)
$INCLUDE (' 'Hard Disk’ 'Incs'MessageProcs.Inc“text™)

$INCLUDE ( 'Hard Disk' ‘Incs'0OsPasTypes.Inc™text™)
$INCLUDE (' ‘Hard Disk' ‘Incs’'0OsPasProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' "Incs’'StringTypes.Inc™text™)
$INCLUDE ( 'Hard Disk' 'Incs'StringProcs.Inc™text™)

$INCLUDE (' 'Hard Disk' "Incs'TablelnitTypes.Inc™text™)
$IHCLUDE (" ‘Hard Disk''Incs TablelnitProcs.Inc™text™)

$INCLUDE ( ‘Hard Disk' "Incs'TableEditTypes.Inc™text™)
$INCLUDE ( ‘Hard Disk' 'Incs’'TableEditProcs.Inctext™)

$INCLUDE { '"Hard Disk’' 'Incs'WindowTypes.Inc“text™)
$INCLUDE (' 'Hard Disk'‘Incs'WindowProcs.Inc"text™)

$LIST
PUBLIC TableFormis;
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{ these are PLM data structures }
VAR theCommandMenu: DataMenuType;
theTransferMenu: DataMenuType;
theDptionsForm: DataFormType;
$EJ
PRIVATE TableMenuForm;

TYPE
FileTypes = (savelurrentFile, inputFile, outputFile, exchangeFile,
erasefile, fileProps);

VAR
curChoiceZ2: INTEGER;
curfFont: INTEGER;
currentFilename: StringPtrg
cutputlIb: Word;
f e e e o o o o o 2 o o o o e e e e
}

PROCEDURE CommandMenuy

{This procedure displays the Commands menu with the copyright message and
version number messages at the bottom of the menu. The contents of this data
driven menu are defined in the PLM module. 1If the menu is confirmed, an
appropriate action (display options form, show usage, etc) is initiated.}

VAR str: StringPtrg;
rect: Rectangle;
itemSelected: INTEGER;
redraw: BOOLEAN;
confirmed: BOOLEAN;
BEGIN
TblunhilightTable(simpleTable);
str := NewStringlLit {(copyrightHsg);
WITH str™ DO

BEGIN
chars(11] := CHR{B7H): { Together, these two characters combine 3}
charsf121 := CHR{(B8BH); { to display the copyright symbol 3
charsl131 := ' '3
END;
redraw := MsgClearMessage (msg);
redraw := MsgStackMessage (msg, str);

str := ConcatBtrings (GetVersionString{(0SWhoAnml),
NewStringlLit (' of GRiDSamplel’));

redraw := MsgStackMessage {(msg, str)g
redraw := MsgStackMessage (msg, CencatlLits (commandMsg, selectMsg));
rect := windowRect;

DataMenuConfirmed
(theCommandilenu,
Msg,
NIL,

confirmed
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rect,
simpleTable.textCursor.keyProcess,
itemSelected,

chlg

redraw z= lsgClearMessage (msg);
DisplayTable;
IF confirmed THEN
BEGIN
CABE itemSelected OF
1: OptionsForm;
EheckBuit;
Transferdenu;
ShowlUsage;
CheckCancel;
THERWIGE:
END;
END3
chNeedsProcessing := NOT confiramed;
END;

as 38 @2

A B

zs @a

4
5
0

PROCEDURE InitForm;
{This procedure initializes the options form settings and is called from the
main module when the table programr is first entered.?}
BEGIN
curFant HESD &
curFontName := NIL;
WITH theOptionsForm DO
BEGIN
rows[il.theData.Number = 103
rowslll.currentChoice := 1;
rows[2l.currentChoice := curFont;:
END;
END;
$EJ

PROCEDURE OptionsFormg

{Thie procedure displays the Options form whose contents are defined in the
PLW TableFormInit. The form lets the user specify the width of columns
displayed in the table and the typeface (font) to be used.}

VAR itemSelected: INTEGER;
confirmed: DOOLEAN;
converteds: BOOLEAN;
redraw: HOOLEAN;
rect: Rectangle;

BEGIN

TblunhilightTable(simpleTable);
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redraw t= MsgShowMessage (msg, ConcatlLite (OptionsMsg, FillInFormMsg));

theOptionsForm.rowsl{1].theData.number := charsPerline;
rect := windowRectg
confirmed := DataFormConfirmed
(theOptionsForm,
normalDataForm,
msg,
NIL,
rect,
simpleTable.textCursor.keyProcess,
chig
IF confirmed THEN
WITH theOptionsForm DO
BEGIN
charsPerlLine := rows(i].theData.number;
IF rowsl{2].changed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringlLit (retrFont));
curfFont := rowsl2].currentChoice;
curFontName := StringOfFormlitem(theDptionsForm, 2);
FontS5etNth (curfFont, code);
ChangeTable;

END;
SetColWidth(simpleTable,charsPerLine);
ThiSetVisible (simpleTable);

END;
FreeStringsInDataForm (thelptionsform)g
UndoDataForm (thelOptionsForm, TRUE};
redraw := MsgClearMessage (msg);
DisplayTable;
dirty := TRUE;
chNeedsProcessing := NOT cenfirmed;

PROCEDURE SetColWidth (simpleTable : CellTable; charsPerline: Integer):
{This procedure calculates the column width based on the charsPerline
'confirmed in the options form and uses three Common Code calls (charWidth,
leftMargin, rightMargin) to obtain the current font size information needed
for the calculation. The procedure then sets the x coordinate of extent for
each field (cell) in the table to the new width.}

VAR
col, row, xExtent: Integer:

BEGIN
WITH simpleTable DO
BEGIN
xExtent := Min (charsPerline # charWidth + leftMargin + rightMargin,
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simpleTable.visibleRect.extent.x -leftMargin - rightMargin);
FOR col := 1 to colPerScreen DO
FOR row := 1| TO rowPerScreen DD
screen“lcoll*lrowl”.box.extent.x := xExtent;
END; {columns}
END; {SetColWidth?

PROCEDURE ShowUsage;

{This procedure uses the CmdMedialUsage Common Code routine to display usage
(CODE-U) information?

VAR rect: Rectangle;

BEGIN
TblUnhilightTable(simpleTable);
rect := windowRect;
CmdMedialsage (NIL, initialUsage, msg, rect, code);
WaitForMenuExitkKey (rect);
WinEraseRectangle(rect);
redraw := MsgClearMessage (msg);
chNeedsProcessing == FALSE;
DisplayTable;

ENDg

PROCEDURE TransferMenus

{This procedure displays the Transfer menu with the items defined in the PLM
module. When a menu selection is confirmed, the appropriate procedure is
invoked to perform the specified transfer activity.}

VAR str: StringPtr;
rect: Rectangle;
itemSelected: INTEGER;
redraw: BOOLEAN;
confirmed: BOOLEAN;
exchangelD: WORD;

BEGIN
TblUnhilightTable(simpleTable);
redraw := MsgShowMessage (msg, ConcatlLits (TransferMsg, SelectMsg));
rect := windowRect;
confirmed := DataMenuConfirmed
(theTransferMenu,
msg,
NIL,
rect,

simpleTable.textCursor.keyProcess,
itemSelected,
ch);
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redraw := MsgClearMessage (msg);

IF confirmed THEN
BEGIN |
CASE itemSelected OF
1: SaveThisFile; {Save current file}
: SwitchFilesg {Exchange for another file}

3: IncludeAFile; {Include a file}
4: WriteThisFile; ({Write to a file}
5: EraseTheFile; {Erase a file}
4: ShowFileProperties; {Show file characteristics}
OTHERWISE WaitForMenuExitKey (rect);
END;
END;
chNeedsProcessing := NOT confirmed;
DisplayTable;
END;
$EJ
(e m e e e e e e e e e e e e e m e . - —————————
}

PROCEDURE SaveThisFile;

{This procedure uses the GetFileName procedure to obtain the name of the new
file if a name is not already available, and writes the contents of the table
to the current file. The procedure is invoked from the Transfer menu and is
also used when you Quit the program or exchange for another file.}

VAR attached : BOOLEAN;
reserved : Byte;
savelD: Word;
saveFileName : StringPtr;

BEGIN
IF dirty THEN
BEGIN
reserved := 03
IF inputFilename”.dummy <> 0 THEN
{a file was specified when the program was invoked or the file has
previously been saved}
BEGIN
saveFileName := inputFileName;
saveConfirmed := TRUE;
END
ELSE
{no file was specified when the program was started and you must get one
now}
BEGIN
saveConfirmed := GetFilename (saveCurrentFile, savelD);
IF saveConfirmed THEN
BEGIN
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saveFilename := currentFilename;
inputFilename := saveFilename;
END;
END; {elsel
IF saveConfirmed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringlLit(savingFileMsg));
savelD := OsAttach(saveFileName”.dummy, newFileMode, reserved,
updateAccess, code);
050pen (savelD, 1, code);
WriteTableToFile(savelD);
CloseDetachFile(savelD);
dirty := FALSE;
END;
END;
redraw := MsgShowMessage (msg, NewStringLit(saveCompleteMsg));
END;

PROCEDURE SwitchFiless

{This procedure uses the GetFileName procedure to obtain the name of the new
file and the Common Code FFExecuteCommand routine to exchange for the new file
and applicationX
VAR redraw: BOOLEAN;

exchangelD: Word;

BEGIN
IF GetFilename (exchangeFile, exchangelD) THEN
BEGIN
code := FFExecuteCommand (currentFilename);
redraw := MsgShowMessage (msg, NewStringlLit (retrfApplication));

Exits
END;
END;
( _____________________________________________________________________________
H

PROCEDURE ShowFileProperties;

{This procdure uses GetFileName to obtain the name of the file whose
characteristics are to be shown., It then calls the CmdProperties Common Code
routine to display those characteristics}

VAR connection: WORDg
rect: Rectangle;
BEGIN
IF GetFileName (fileprops, connection) THEN
BEGIN
rect := windowRect;
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CmdProperties (currentFilename, msg, rect, code);
TerminateStatus;
END;
END;

PROCEDURE WaitForMenuExitKey (VAR refresh: Rectangle);
{This procedure is invoked at the end of the procedures that display menus and
waits for the ESC key to be pressed.?
VAR done, redraw : Boolean;g
BEGIN
done := False;
WHILE NOT done DO

BEGIN

ch := ConPeekChar;

IF FldKeyInSet (ORD(ch), legalKeys) THEN

ch == ConCharln

ELSE
done := True;
END;
redraw := MsgClearMessage(msg);
END;
{ —————————————————————————————————————————————————————————————————————————————
H

PROCEDURE TerminateStatus;

{This procedure is invoked at the end of the ShowFileProperties, EraseTheFile,
and ShowlUsage procedures. If no error occurs during those operations, this
routine waits for any key to be pressed and then erases the window to clear
the display?

BEGIN
IF code = 0 THEN
ch := ConCharln;g
WinEraseWindow;
END;

PROCEDURE EraseTheFile;

{This procdure uses GetFileName to obtain the name of the file to be erased.
It then calls the CmdErase Common Code routine to actually erase the
file.characteristics}

VAR connection: WORD;
BEGIN
IF GetFileName (eraseFile, connection) THEN
BEGIN
TblDrawTable(simpleTable);
CmdErase (connection, msg, code);
TerminateStatusy
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PROCEDURE IncludeAFiles

{This procedure is called when "Include a file" selected from Transfer menu.
It uses GetFileName procedure to obtain the name of the file and then

opens the file for a read}

VAR inputConfirmed: BOOLEAN;
reserved : Bytes;
BEGIN
inputConfirmed := GetFilename (ipputFile, inputlID);
IF inputConfirmed THEN
BEGIN
FreeString (inputFilename);
reserved := 03
inputFilename := currentFilename;
inputID := OsAttach(inputFileName”.dummy, 1, reserved, 2, code);
050pen (inputlID, 1, code);
{ Supply your own code to ReadTableFromFilej}
CloseDetachFile (inputlID);
END
ELSE
chNeedsProcessing := TRUE;
END;

PROCEDURE WriteThisFile;

{This procedure is called when "Write to a file" selected from Transfer menu.
It uses GetFileName procedure to obtain the name of the file and then

opens the file for a writel

VAR outputConfirmed, attached : BOOLEAN;
reserved : Byte;

BEGIN
outputConfirmed := GetFilename (outputFile, outputlD);
IF outputConfirmed THEN
BEGIN
redraw := MsgShowMessage (msg, NewStringlLit(writingFileMsg));
FreeString (outputFilename);
reserved := (;
outputFilename := currentFilename;
outputID := OsAttach(outputFileName*.dummy, 3, reserved, 2, code);
0S0pen (outputlID, 1, code);
WriteTableToFile(outputID);
CloseDetachFile(outputlID);
redraw := MsgShowMessage (msg, NewStringlLit(writeCompleteMsg));
END;
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PROCEDURE CloseDetachFile(conn: Word);
VAR code: WORD;
BEGIN
05Close (conn, code);
OsDetach(conn, code);
END;

FUNCTION GetFileName (fileType: FileTypes; VAR connection: WORD) : BOOLEAN;
{This function is used by items from Transfer menu that require a file name.
It sets up conditions determining display of the file form and then uses
FileFormConfirmed to get the name of the file}

VAR FFMode: FFModeType;
exchangeMode: FFExchangeMode;
saveResult: FFSaveResult;
exchangeResult: FFExchangeResult;
pathname: StringPtr;
spare: StringPtr;
defaults: DefaultTypeRec;
attachMode: BOOLEAN;
mode: BYTE;
access: BYTE;
title: StringPtr;
confirmed: BOOLEAN;
redraw: BOOLEAN;

BEGIN

redraw := MsgShowMessage (msg, NewStringlLit (retrFileForm));

currentfilename := NewStringlLit ("“Table“B');
spare := NIL;

defaultsldevicePart]l DefaultThis;

defaultslsubjectPartl] := DefaultThiss
defaultsltitlePart] := DontDefaultThis;
defaultslikindPartl ¢= DefaultThisg
exchangeResult := DontExchange;
exchangeMode := NoExchangeOrSave;
saveResult ¢= DontSaveFile;

access := updateAccess;
attachMode := TRUE;

FFMode := FFGet;

CASE fileType OF
saveCurrentFile: BEGIN
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FFmode := FFPut;

exchangeMode := NoExchangeOrSave;

saveResult := saveFile;

mode := newFileMode;

title := Concatbits (saveMsg, filllnFormMsg);

EWND;
inputFile: BEGIN
mode := oldFileMode;
title := Concatlits (includeMsg, filllnFormMsg);
END;

putputFile: BEGIN
FFlode := FFPut;
exchangeMode = Exchange;
mode := newFileMode;
title := ConcatLits (writeMsg, filllnFormMsg);
END:
exchangeFile:BEGIN
exchangelode := Exchange;
exchangeResult := ExchangeApplications;
mode = updateFileMode;
title := Concatlits {(exchangeMsg, filllnFormMsg);
END3:
erasefile: BEGIN
mode := pldFileModey
title := ConcatlLits (erasefFileMsg, fillInFormNsg);
END3
fileProps: BEGIN
mode :
title
END;

it M

oldFileMode;
ConcatlLits (filePropsMsg, fillInFormMsg);

"

END;

$EJ

{Entry conditions have been set for display of file fore by FileFormConfirmed.

Now get the file name}

GetFilename := FileFormConfirmed
{(FFMode,
simpleTable.textCursor.keyProcess,
ch,
windowRect,
title,
currentFilename,
spare,
defaults,
attachMode,
mode,
access,
connection,
exchangeMode,
exchangeResult,
saveResult);
redraw := MsgClearMessage (msgl;
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END:

{end of MenuForm module}
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