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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 CONNON USER INTERFACE 

GRiD applications have been designed for similarity in appearance and 
operation. This resulted from a conscious decision by GRiD to produce 
softwate that is easy to use and to learn to 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 famil~ar 
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 
te>: t 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 dat~ 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 package form the basis upon which all else is 
defined. 
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NOTE: The window graphics package was originally part of the Common Code 
but is now part of the GRiD Operating System <GRiD-0S). Refer 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. 

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 
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MENUS AND FORMS 

With these routines, you can send and receive data from the user by means of 
menus and forms. 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. 

~change for another file 
Inclt~de .3 file 
~~,-it•= to .:1 f· i le 
Append -:i file 
Er-.:'lse .:'J file 
Show characteristics of a file 

Sample Kenu 

Edit.able numeric fie:ld 
Choice only field 
Editable/choice field 
Edi t.:'Jb le ,-ea 1 n1.n,1ber field 
Typef.:?Jce 
Pt-int.et-
P l ,::,t tet·· 

m ______ _ 
't 1 rst. cho 1 ce 
A 1:h,::>i,:e 
5. 00~30 
Systeri,-L,J i de 
EpsonF:,( 100 
HP 

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 you 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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o Display a blinking, triangular text cursor 

o Facilitate cursor movement 

o Allow text entry and insertion 

o Simplify erasure of characters, words, or lines with 

o Outline and highlight individual fields 

o Left-align, right-align, or center text within a field 

o Format multiple lines in a field, with word-wrapping 

o Specify individual fields as user-editable or display-only 

o Allocate 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 

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

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

o The user can select portions of the table as operands for commands 

o Selections are highlighted automatically 

o Automatic scrolling is available 

o Tables are allocated dynamically 

HIERARCHY OF THE COfflON 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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Tables 

Fields 

Stt-in9s 

! I~ i ndoL,JGr -=1Ph i ,::; ] 
( ( GRiO-OS) \ 

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 required 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 this manual, keep this structure in mind. The sequence in which the 
routines are presented in the following chapters do not, however, strictly 
follow this hierarchical approach Instead~ we present the basic structures 
and routines that you 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 2: THE USER INTERFACE 

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 is 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 you feel comfortable with these capabilities~ such as 
messages, commands, menus, and forms, you can begin exploring the more complex 
functions and procedures provided by the Common Code. 

THE OPERATING ENVIRt'JNNENT 

The Common Code is designed to operate specifically with the GRiD Operating 
System (GRiD-0S>, a multiprocessing system. 

o It is designed to be r-eentrant so that several concurr-ent 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 absolute size of the screen. 

o 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 CONNANDS 

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

The CODE key is a modifier key, l:i. ke 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 e>dsting terminal emulators and timesharing systems. 

Figure 2-1 shows the synta>: of a typical command. 

l'loue to Press CODE 
cell 

l'lenu appears, 
l'ioue to it.an 

forn appears: 
Fill in Porn 

Select ter.t 
or celli 

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 i:eys. 

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 
selection. 
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MESSAGES 

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

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

<Command name): <Prompt) 

Duplicate: Make a selection and confirm 

Properties: Fill in form and confirm 

Transfer: Select item and confirm 

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 ah,ays terminate a command at any point. At each step in a 
command, i,,1hether 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 te>:t or issue any command. 

Pressing 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. 

CONNON CONNANDS 

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 GRiDPlot GRiDFile GRiDWrite GRiDPlan GRiDManager 

CODE-A 
CODE-B 
CODE-C 
CODE-D 
CODE-E 
CODE-F 
CODE-H 
CODE-I 
CODE-J 
CODE-M 
CODE-□ 

CODE-P 
CODE-Q 
CODE-R 
CODE-S 
CODE-T 
CODE-LI 
CODE-Ill 
CODE-ESC 
CODE-RETURN 
CODE-? 

ACCESS 
BEGIN 
COLUMN 
DUPLICATE 
ERASE 
FIND 
HEADINGS 
INSERT 
JUMP 
MOVE 
OPTIONS 
PROPERTIES 
QUIT 
ROW 
SUBSTITUTE 
TRANSFER 
USAGE 
WILDCARD 
CANCEL 
CONFIRM 
HELP 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
)( 

X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
l( 

X 
X 
X 
Y. 
X 

X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 
X 

Table 2-1. Common Commands 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

The arrow keys are standard across applications too. See Appendi>: D for a 
discussion of the keys and the Common Code procedures to control them. 

2-4 Common Code Reference 



MENUS 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. 

Menus 

See Figure 2-2 for a sample GRiD menu. All GRiD menus resemble this one. 

r:, is-:i,., e Hi is f i l,e =;;;::;;~ ,, ___ _ 
~-r !:-: cf,.;mge fo~- .e;no:7k-S-r;;- ' 7 

H:- Include a fi lE! : 
,~- I.Jrite to a file 1 

H, Apper,d to .:, f" i le : 
!--~• Et·.:1si2 a file 1 
~- She<i.J char ad.et· ist.ics of a f" i le 1 

rt· Foniat 1 
N· Pt-irit I 
I 
I 
I 

I T 
Outline 

A Sample GRiD Menu 

A 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 current 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. 
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ExiHiplll! 

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

filhange f c,r ancAher Hie 
Include a file 
!,!rite to a file 
Appimd to a Fi le 
En!-e -:1 file 
Shou characteristics of a file 
Fornat 
p,~irit, 

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

S,llilh? this f i l>:! 
E~change For another File 
I Ii udra "' f ile 

n, ,),!1'1e 

Er a:;;e a file 
Shou ch-:11· adet· isUcs: ,:,f a f He 
F,J>n,at 
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 
operation is performed. 

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 o~m 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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Choice Band 

Standard colunn uidth 8 
?-:indard ~lignr1ent lfl'/!'£-e~r-,.,.1--:-------------
::.t.andar·d 1-"on,at r nleg,,ff A 

Current Typeface SysteM-uide 
.._aliDMi!!W!llliiil!iliBIIII' .... [ I ffi&&Jiiij l 

Fon, !tens Outline 

Figure A Sample GRiD Form 

A form consists of: 

Form items 

Settings 

Outline 

Choice band 

Choices 

Highlighted bm: 

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. 

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

A moving indicator that surrounds the setting currently 
being modified. RETURN moves it do1--m and SHIFT-UpArrow 
moves it up. 

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

Located at the top of the form, it contains the choices 
associated with an item. As the user moves from item to 
item, the choices in the choice band change. The choices 
appear either horizontally or vertically. !Forms without 
choices do not have a choice band.) 

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

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

In a tabular worksheet program, a user presses CODE-□ to adjust the 
worksheet's options. This form appears, with these initial values: 

St.=md.ard :1 l igr,l"!ent 
St.::mdard forn-c1t i rn:.eger 
Standard colunn uidth 8 
Shou 9t- id-;• 
E~aluation order 
F'n:cision 
Cun-ent to,1peface 

'/es 
B:;1 t-,:,1,E 

15-digit Real 
Syst.en-uide 

The outline surrounds the setting associated with the Standard Alignment item. 
This setting is a choice field. In the choice band, the highlighted box rests 
upon Right. Right also appears within the outline. 

The user presses LeftArrow once, and the highlighted box moves to Center. The 
outlined setting now contains Center as well; the Common Code does this 
automati cal 1 y. 

St.:indard ahgnl"lent l(:enti::r -= 5t.,mdan:I fon,at ""I-n"'t_e_g_e_t ______________ ........, 

Standard colunn uidth 8 
Sho1.1 grid'? 
E1.1alu-:1ti,:,n ,:,rdet· 
F'nicisfon 
Current typeface 
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The us1;;r pn::>S!c\E!!::J f,EIUHN to mnve th1:J out.l1nf~ to ,annth1:>r iset.ting. New choices 
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. 

Standard aliqnnent Center 
~t-,md.3rd for·n-~t . .._It ....... --==----------:_: __ 
~tandard colunn u1dth b 
Shou grid? Yes 
E1.1.:1 lu-~t, ion ,:,1·de1· 

Pn::cision 
CutTent typef.:ice 

13'::! n:,us 
15-digit. Re-~l 
Syster'i-lJ ide 

The user presses RETURN 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 ~•mrd). 

Standard alignnent Center 
St.;;ndard fon,.;;t ,.,?....,.. _______________ .,. 
~t.and.;wd •~olurm uidth 1rz_-~----~---------
~hou grid~ -~s 
Eualuation order By rows 
Precision 15-digit Real 
Current typeface Systen-uide 

Pressing CODE-RETURN now returns the cursor and outline 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. 

Pressing 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 to format information for display 
on the screen within an application window. It provides a sophisticated 
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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 left-aligned, right-aligned, or centered. 
Fields can contain more than one line of text. There are four types of 
fields, 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. 

Display-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 matrix. They are 
convenient for displaying 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 display-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 control, code commands, menus and forms, text and cell 
selections, and screen messages. 
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Cursor Contr-ol 

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 "curr-ent cell". 

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

The table package also has built-in functions for scrolling. If a 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 lar-ge databases. 

Selection of Text or Cells 

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

As the user presses arrow keys, CODE-B, 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-RETURN to confirm the selected text or cells. 

The selection area is always a rectangle no matter- how the user moves the 
outline or cursor. The fir-st selected cell and the current cell (i.e., with 
the outline> form two corners of this rectangle. The first selected cell is 
knoi,m as the "anchor-," because the selection appears to be anchored to it. 

CODE-B allows the user- to restart the selection. When the selection is 
restarted 1 the original anchor is discarded and the outlined cell becomes the 
nei,1 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 unique data types are defined in the same chapter where their 
corresponding routines are described. 

STANDARD DATA TYPES 

Table 3-1 lists the basic data types 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 10} 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 -2,147,483,647 to 
2,147,483,646. 

A simple ordinal type of two bytes 
in the range of Oto 65535. 

An enumerated or-dinal of the range 
0 .. 255. Not to be confused with the 
Bytes type, descr-ibed below. 

A simple ordinal defined on the ASCII 
character set. 

A simple type defining single-precision 
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 is used to implement literals, such as literal character 
strings. For example, 

NewStringLit<VAR lit: Bytes): StringPtr; 

accepts these literal inputs: 

VAR stringArray: ARRAY [1. .80] OF Char; 
aString: StringPtr; (see Chapter 4) 

x := NewStringLit('abcdef'); 
x := NewStringLit(stringArray); 
x := NewStringLit(aStringA.chars[lJ>; 

When passing a parameter of type Bytes, the procedure actually passes 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 
e>:ternal module's PUBLIC section: see the PASCAL manual for more details. 

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

NODIILE BytesExaaple; 

{ Nhen passing a pointer to a "VAR BYTES" paranter } 
{ such as "VAR ch: BYTES' belo11, re1Nber to dereference } 
{ the pointer, or the 11rong code 11ill be generated } 

{ Frot Nindo11Procs. Inc } 

PUBLIC Co11on; 
PROCEDURE NinDmChars !VAR ch: BYTES; coont,1,y: Integer!; 

PR06RAII BytesExaaple; 

CONST so1!!1..etters = 'abcedfghi j'; 

TYPE SoteTextType = PACKED ARRAY U •. 101 OF CHAR; 
SonTextTypePtr = ASOleTextType; 
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VAil soaeTeit : S11111TextType; 
SIHll!TextPtr : So11efoJUypl!Ptq 

I 

DEG!N 
so11elext := SDll!Ll'!Hl!rs; 
N!:Mlso111!T!!itPtr! i 
so1eTextPtrA :g s1111eletters; 

{ correct } 

HinDra11Chars!sD1f!Text, 10, 100, 1001; 
NinDrat!Chars!so11eTeitPtrA, 10, 100, 1501; 

( inrnrred } 

Ell!I. 

COMMON CODE DATA TYPE SUMNARY 

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

CofflfflOn Properties 

Author Type 
HeadingType 
FormFeedType 
Column Type 
TypeSize 
Print□ptionsRecord 

CommonPropertiesRecord 
Gener al F:ec or d 
GeneralRecordPointer 

Data Driven Forms 

SomeArrayOfBytes 
PointerToSomeBytes 
DataKindType 
Dat.aFormModeType 
DataKindAliasType 
DataRoi,fl"ype 
DataFormType 
DataMenuType 
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Fields 

Alignment 
Fi el d~'.i nd 
FieldDescriptor 
FieldPtr­
FieldEditResult 
SetType 
Cursor-Descriptor 

Fi le Form 

FFModeType 
FFE:-:changeMode 
FFE>: changeResu l t 
FFSaveResult 
DefaultType 

Menus and Forms (Not Data Ori ven) 

MenuFormDescriptor 
MenuFormPtr 
ChoiceRequest 
UpdateKind 

Messages and Prompts 

MessageStatus 
MessagePtr 

Strings 

Literal 
Str-i ngDesc:r i ptor 
StringPtr 

Tables 

ColArr-ay 
ColPtr-
ScreenAr-ray 
Scr-eenPtr-
Cellld 
SelectionRangeKind 
Tabl eSel ecti on 
Cell Table 
Te>:tCursor 
CellTablePtr 
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CHAPTER 4: COMNON PROPERTIES AND OPTIONS 

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 
observed 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. (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 characters (text or numbers) 
terminated by a carriage-return 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~ 
database, and graph files, a T~b character is used separate adjacent cells 
within a row. 

Thus, the data records in a file consist only of printable characters, 
carriage return cha~acters (OD hex>, line f~ed characters (OA hex), and tab 
characters (09 hex). The following illustration shows the organization of a 
data record: 

line feed 

carriage return ----. l 
44 41 54 41 20 C? 

~~ 45 4? 
~ M ~? -~ 33 00 M 

D H T A i R E C t ~ 3 ~ 

space tab 

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 carriage-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 file when it is displayed or 
printed will be the same regardless of which application is currently 
operating on the file. 

These attributes can be set in various ways within an application. The 
Options CCODE-0) command is used to set display attributes that apply 
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throughout an entire file, and the Properties (CODE-Pl command is used to set 
attributes that apply only to a column, row, or ranqe of cells. Attributes 
that apply vihen a file is being p1,,.intf~d ar-e set via an item ("Set Pr-int 
Options") selected from the Print menu of the Transfer 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 ar-e any common properties recor-ds, 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 (he>:adecimal). 

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

Connon Properties 
F l.:'!g Byt,e 

Type: of propert':I 
t,eing deF•ir,ed in rernrd 

.-"'--r----,,.........--,--~--,,.........--,---,---·······--.----, 

FE lengt,h cpdD 
'---~-~~-~-~~-~-~----m-~----~-~ 

t 
A uord indicating nunber of bytes 
(f'ollouing "fang"l.h'') in the ri2co:,rd. 

Figure 4-2. Common Properties Record Format 

The bm bytes (wor-d) follo~iing the common properties flag byte (FE he>:) define 
the number of bytes in the record (excluding the flag byte and the 2-byte 
length indicator). The common properties record identifier (cprID) byte 
(after the length word) defines which of the common properties this record 
describes. The cprID bytes currently defined are as follows: 

cprID Byte Property 
Hex ASCII 

61 a Author ( application) of this file 
6..,. _, C Column field properties 
64 d Standard field proper ti es 
66 f Cell field properties 
68 h Te>:t header properties 
6C l Roi,, height properties 
6D m Pr-int option properties 
6E n Font properties 
-,, /;... r Row field properties 
74 t Table size properties 
77 !<'I Column width properties 
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The cprID byte tells you which of the common properties recognized by GRiD 
applications is described in a record. If there are any 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 categories: 

L 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 
o Column field and width properties 
o Row field and height properties 
o Cell field properties 
o Table size properties 

AUTHOR RECORD 

This record MUST appear first in an interchange file if the file contains ANY 
common properties records. It tells you which application first wrote this 
file. The format for the Author record is as foll mis: 

Connon f'n,pert ies 
Fl-:19 Byte 

FE I 

0i I 00 

t 
L!:!ngt.h 

61 

= 4 

,:pi-IO 
.3utt-11)tmI D = 61 he:{ .. ASCII O .3 11 

L Product 
Code 

D<1b.1 
+- File 

l.let-s ion 

Figure 4-3. Author Record Format 

As shown in this illustration, this record has four bytes following the length 
word. NOTE: Words are always stored with the low-order byte first. Thus, in 
the length word shoi,,m above, a length of four appears as 0400 ihe>:). The 
first byte after the length word indicates that the record is an authorID 
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 (or 
compatibility level) of the data file. The product codes currently defined 
for GRiD applications are as follows: 
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Application Product Code 
Decimal He>: 

GRiDFile 21101 526D · 
GRiDPlan 21111 5277 
GRiDPlot 21121 5281 
GRiDWrite 21131 528B 
GRiDTerm 21141 5295 
GRiD3101 21151 529F 
GRiDVT100 21191 52C7 

The data version byte at the end of the authorID 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 (he>:) 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 to 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 
(or 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 
displaying a data file. The format of the record is as follows: 

Cc,nnc,rr Pt·c,pert ies 
Flag Byte 

FE lengt..h 

+ 
nunbet" of 

b~t..es f,:,llouing 
"length" 

- cpr![I 
f'orrU[1 = 6E het:, ASCII "rr" 

Figure 4-4. Font Record Format 

The text string that is the name (title) of the current font follows the 
fontID 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 th~ 
Transfer menu. The items on the Print Options form correspond to the entries 
in the Print Options record whose format is as follows: 

Connon Properties 
Fl-:ig B'-lt"' f-::-: cprID 

"- J: - • - I -4,, i-• irrtopt ionsI [i = 6[1 he:-: .. fiSCI I 

FE OB 00 6D Ln Rn ln Bn FF Ch Th Cs 

Fon, Feeds 
(:,:, lurm Hi2.::id ings 
Tei: t. Headings 
Cc,lurm Sp.icing 
R,:iu 1-!e-dd ir,gs 
LeHer- Si:ze 

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 a page where data 
is 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 
follows: 

1 = no form feeds ~. 
..:. = form feeds before printing begins 
..,, 
~' = form feeds after printing is finished 
4 = form feeds before and after pr-inting 

The column headings byte and the text headings 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 
...,. 

:::: print headings on every page e>:r:ept first page ~' 
4 :::: print headings on every page 

The contents of the column headings are generated within each application as 
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appr-opr-iate and i,iould 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: 

Connon Properties 
Fh::1 B~te, 

..,,. 
nunbei· of 

b~tes Fol101,iing 
" lengt..h" 

- cprID 
t.e}:tHe.:1din9HI = 68 he}:.• fiSCII "ti" 

Figure 4-6. Text Heading Record Format 

FIELD CHARACTERISTICS RECORDS 

These common properties records define the alignment and format of data 
displayed 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~P) 

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 entir-e row is selected (CODE-R 
after CODE-P ) 

o By a standard field properties record (the Options command -- CODE-0) 

Notice that a cell does not have to have its properties explicitly defined. 
Initially, a data file has all of its field (cell) characteristics defined by 
the standard field properties record; no additional field properties records 
are required until a user sets properties in an file (using the CODE-P 
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 

Common Properties and Options 4-7 



be required. 

The approach used in defining properties minimizes the total number of field 
pro~erties 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 a 
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 
proper-ties. 

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 examined. The 
first of these records that contain a definition for the cell in question is 
the one that takes precedence. 

Whenever a user sets proper-ti es for cel 1 s, columns, or rm•.1s, the application 
may have to alter previously set properties if they differ- from the new ones. 
Ther-efore, existing properties recor-ds may have to be deleted or- changed and 
new ones created. Since the search sequence defined for determining cell 
properties looks fir-st to the cell, then the column, and thir-dl,, to ;row, an 
application must examine field property records in that ordpr to check for 
pos-sible conflicts beh1een new properties setti.,gs and previous ones. 

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

1. Check for- a cell prrperties record for the r-ow being defined. Since 
cell µroperties recor-ds are defined on a per--row basis, and since the 
enti~e row is being defined, a cell properties record for this row can 
be discar-ded. 

2. Check for existing column properties records. 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 conflicting columns. 

3. Check existing row properties. 
this row, update it accordingly. 
field properties record. 

If a field record already exists for 
If does not exist, cr-eate a new row 

NOTE: A special value of 255 decimal !FF hex) can be used in cell, column, and 
1~ow field properties 1~ecords to indicate that the "default" properties should 
be used. Default, in this conte>:t, means "do not use this properties byte; 
instead, look to the next level of field properties recor-ds for the 
proper ti es." Thus, if you encountered the default byte (255) in a cell field 
properties record, you would then look to the column field record for 
pr-oper-t i es. 

Standard Field Record 

The Standard Field properties recor-d defines the standard settings for- column 
width, format !decimal, integer, etc.), and alignment (left, center, right). 
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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: 

Connon Properties 
Fl-:19 B'::li:-e 

cprID 
si: .. :,r,d.:,r~dF ie ldI D = 64 he}:.. ASCII O du 

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 
proper ti es. 

NOTE: The bytes/properties value specified here applies not just for the 
standard field record, but also 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-based 
applications. (GRiD-developed applications currently use a standard width of 
8 characters for columns.) 

The format/alignment byte 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. CGRiD-developed 
applications currently use a standard format of integer and a standard 
alignment of right-justified.) The 5 most-significant bits of this byte 
specify 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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5 4 3 2 1 0 
I 

arithnetic fornat (0 - 31) alignnent (0 - 7) 

"'·"--------..,--------'· 

~ 
..----"'-------------,, 
Decinal Fornat Specified 

(I 

1 ·-15 
30 

Integer 
# of do::c ii'l-:1 l p l.:ices 
Scientific notation 

0 
1 
2 

Left .:1 ligried 
CE!rd:.et· -~ l igned 
Right -~ l igned 

Figure 4-8. 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 can establish any application-specific standard 
properties (Options) it might need. For example, GRiDPlan has options defining 
such things as evaluation order Crow ver9us 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: 

Connon Properties 
Fla:3 B':lte 

cpd[! 
~o lurmF ie ldIB = 63 he}: . ASCII t 1st non-standard colunn # 

~F-·E~~l_e_r~,g~t_h_~~-~-3~~-~l-·•r_,e~t_,~1_t_e i·i< ~:~:.~l_u_nr_, ~:-~ 

nunbet· of 
bytes Follouing 

H lengttt 

Figure 4-9. 

Fon1.~t c1rJO:I -~ l. 
For each colunn Pron 1st# 

through last non-standard colunn 

Column Field Record Format 

The colFieldPropsID byte 163 hex) 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 alignment. (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 
nDn··-standanJ column ha~, bE1Pn def:im0?d. Fm· t~>:i::1mple, if CCJlumn<.:, 2, ~r,, 7, ,i1nd 9 
lin a table that is 15 columns wide) are non-standard, the Column Field record 
must define the format/alignment of columns 2 through 9. Columns l and 10 -
15 will assume the standard format/alignment, but you must explicitly define 
the standard format/alignment for columns 3, 6, and 8 in the Column Field 
record. You can specify standard format for a column in this record with a 
value of 31 (decimal) and standard alignment for a column in this record with 
a value of 6 (decimal>. The following illustration shows the organization and 
interpretation of the format/alignment bytes in the Column Field record. 

I:, 5 4 3 

arithnetic fornat (0 - 31) 

+ ,,,-----A-- - - - - - - - - - -
Oecinal Fornat Specified 

0 
1-15 

30 
31 

!,,,_,,J 

Integer 
I of decinal places 
ScientiPic notation 
Use Standard fornat 

2 1 0 

alignnent (0 - 7) 

~---A...__ ______ _ 

Oecinal Alignnent Specified 
0 Left aligned 
1 Center aligned 
2 Right aligned 
6 Standard alignnent 

~ 

,-A------
' 255 = !:,more -l:-hi5"- byte. Use ,jef-:11Jlt 

record For fornat & alignnent. 

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

This is the same as was shown earlier for the Standard Field properties record 
i,1ith the addition of the "Standard" and "Default" definitions. <Those 
definitions obviously had no meaning i,,i:ith the Standard Field properties record 
since that recrn~d itself defines the "standard" and it is also the last place 
you look for "default" definitions.) 

Row Field Record 

The Row Field properties record defines the settings for arithmetic format 
(decimal, integer, etc.I, 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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Cor1r1c,r, Pt·oped. ies 
Flag B!:!le 

cpd[! 
1··,:,uF ie ldH1 = 72 he}: H5CII II i·" 

1st non-·st.and-~ni n:iu # 

.-F, ... E-..---I"' _ _r_;,9~t-.h---.---""-~-1-~-c-,r~,e-, -b-~!.;: ~·~~: ~•~ 
..,.. 

nunbet· of 
b!:!tes Fo llobi ing 

"lengtt-1" 

Fi.gure 4-11. 

"'-----~ .. ~-------""' 
Fornat and aliqnnent 

for each rou FY~n 1st row# 
through last non-standard rou 

Row Field Record Format 

As you can see, this record is nearly identical to the Column Field record 
described earlier. The only difference is 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 columns in a data 
file are set (via the Properties command in an application) to be different 
than the standard width, you must write a ColumnWidth record into the data 
file to define the non-standard columns. The format for the Column Width 
common property record is as follows: 

Connon Pn:iped. ies 
Flag = 77 h~}: .· A5CI I "ii' 

1st non-standanj colunn # 

..--F""t-.---l•:!-n~g.-t-.h---r---"--~+-~-or-,e~-- ~-~< ~~•:l_u_n_n ..... : __ _, 

..,.. 
nunbet- of 

byf..es F"o llou ing 
"l,;engt.ti" 

Figure 4-12. 

''------,,,-------" 

Colunn Midth (in characters) 
For each colunn Pron 1st I 

up to the neat standard colunn 

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. (NOTE: although a 16-bit word is provided to 
define the column number, no GRiD-developed applications currently allow more 
than 255 columns.) The subsequent bytes define the width (in characters) of 
each of the succeeding columns. You must define the column widths (even if 
they happen ta be standard width) of all columns until the last non-standard 
column has been defined. For example, if columns 2, 5, 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 you must explicity define the standard column width 
for columns 3, 6, and 8 in the ColumnWidth record. You can specify standard 
width for a column in this record with a byte of FF hex (255 decimal). 

RowHeight Record 

The standard row height for cell-based applications is one character line. 
This is also 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 future enhancements, a common properties 
record is defined for row height. The format for this record is as follows: 

Connon Properties 
Fl-:19 Byte 

FE length 

-"l'-
nuribei- of 

bytes fo llou ing 
'' length" 

cpi--ID 
rouHeightID = 6C hes. ASCII "l" 

1- 1st non-st.:1nd.:1nl i·-ou # 

# one by~.;~ ~~~- ~ ~--ou~:--~ 

Rou height (in char lines) 
for each rou f~)M 1st rou I 

t.ht-,:,ugh l.::1st. nu:,n-st.:1nd.:1rd n:,1,1 

Figure 4-13. Row Height Record Format 

As you can see, this record is 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 result of the user setting 
properties using the CODE-P command for a cell or range of cells. The format 
for the Cell Field property record is shown in the following illustration: 

Common Properties and Options 4-13 



Connon Properties 
Fl.:19 Byte 

FE length 
.,. 

nunb,1t· of 
b~te5 fo llou ing 

'' lengUt 

Figure 4-14. 

being 
defined 

Fornat/a}iqnnent 
Por each celi fron 

1st C# through last 
non-standard cell 

Cell Field Record Format 

The cellFieldPropsID byte (66 hex) follows the common property flag and the 
length word. The hext word indicates the first column in the row that is of a 
non-standard format or alignment. 

(NOTE: although 16-bit words are provided to define the column number and 
the row number, no GRiD-developed applications currently allow more than 
255 columns or roi,is.} 

After specifying the column number, the next word specifies 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 CellFleld 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/ali , 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 a value of 31 
(decimal) and standard alignment for a column in this record with a value of 6 
(decimal). See the discussion of the Column Field record for a description of 
the format/alignment bytes. 

Note that you must define a Cell Field record an a per-row basis. Each record 
indicates the row number where non-standard properties exist and also the 
first column within the row where non-standard properties begin. 

TableSize Record 

This common properties record is not currently used any GRiD applications. 
It is intended to let you quickly discover the size of an entire table in a 
data file. However, since most GRiD-developed applications provide an Append 
command~ the size of a data file and, thus its table, can be changed without 
ever bringing that file into memory. Nonetheless, the Table Size record is 
still defined and may be of future use. Its format is as follows: 

4-14 Common Code Reference 



Connon Properties 
Fhg B':lte 

FE I 

05 I 1)(1 

t 
Len::it.h = S 

74 

,:pdD 
hbleSi:zeIO = 74 he:•: __ P.SCII "t" 

$ ,:.f 
colurms 

# ,:,f" 
rous 

Figure 4-15. Table Size Record Format 

APPLICATION PROPERTIES RECORDS 

Application properties records can appear anywhere within a data file (except 
that they cannot appear until after ~ny common properties records). They have 
predefined beginning identifiers but the actual contents of the records can be 
in any 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: 

Application Properties 
Flag Bqte 

I;. - I"' r 
FD length 

t 

1 -- App lie at. fon Properties Record 
I ID (user-deFined) 

- -application properties 

A uord indicating nunber oP bytes 
<Follouing "lengUt'') in t..he 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 length of the record -- that is, 
the number of bytes following the "length" word. 

Application properties records that begin with a byte of FF (hexadecimal) are 
expected to contain ASCII (textual) data and are terminated with a 
carriage-return line-feed pair (just like a data record). The format for this 
type of record can be illustrated as follows: 
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Application Properties 
Fl.:19 B~te 

FF OD OA 

Figure 4-17. Application Properties Record Format (ASCII) 

This type of properties record is currently used only in GRiDPlan to allow 
ASCII formulae describing cell definitions. Other GRiD applications use the 
binary for-mat 11-iith its "length" 1rmrd to store application properties rE"!COr-ds. 

PROPERTIES RECORDS COMMON CODE ROUTINES 

The Common Code package provides several routines to simplify the handling of 
pr-operties records. The available calls and their purposes are as follows: 

Common Code Call Purpose 

AuthorOfThisFile Returns the author product code word and version 
byte from the first common properties record in a 
data file. You can then decide whether you need to 
look at application proper-ties records in the file. 

SkipProperties Skips over all the common properties records in a 
data file. 

GetNextRecord Returns a pointer to the next record in a data file 
and also returns the length of the record. You can 
also specify that the call automatically skips over 
all application properties records in the file if 
you a1~e not "author of this file". 

FinalizePropertieslength Calculates the cur-rent length of all the common 
properties records in a data file and records that 
value in the file header for the file when it is 
written to a device. This value lets the 
SkipProperties call skip over the common properties 
when the file is subsequently read. 

For a complete description of these calls, refer to Chapter 12. 
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DATA TYPES 

The GetNextRecord function returns properties records to a data type that is 
defined as follows: 

CONST userPropsByte = OFFh; 
commonPropsByte = OFEh; 
binaryUserPropsByte = OFDh; 

TYPE 
GeneralRecord = RECORD 

CASE headerByte: Integer OF 
userPropsByte: ( textString: ARRAY [1 .. 2] OF Char J; C ends with CRLF} 
commonPropsByte: C commonProps: CommonPropertiesRecord >; 
binaryUserPropsByte: ( userlength: Word; userProps: ARRAY [1 .. 1] OF 

Byte J; 
END; 

GeneralRecordPointer = AGeneralRecord; 
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CHAPTER 5: STRINGS 

The Common Code string routines add ASCII character string manipulation to 
PASCAL. The strings are dynamic structures that can be allocated as needed 
i,,hile a program e>:ecutes. They avoid PASCAL'S rigorous type-checking, so 
their length does not need to be defined until they are referenced in a 
program. 

DATA STRUCTURES 

• TYPE StringDescriptor = 
RECORD 
1 en, man:: Word; 
dummy: Byte; 
chars: ARRAY [1 .. 65535] OF Char; 
END; 

StringDescriptors have these elements: 

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

dummy 

The ma>:imum 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 ma>:, because your doing so may destroy the memory space of 
other variables. 

A dummy variable 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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chars 

arrays to begin with element O lzero). Then, both PASCAL and PL/M 
can refer to all strings by beginning with string.chars[lJ. 

An array of characters, which is the actual string itself. Even 
though the string array has been declared 65535 characters lonq, you 
would never actually allocate a string this long. This "dummy 
length" enables the string package to allocate strings of different 
length during program execution. You can pass these strings as VAR 
parameters because they are not PACKED. 

Note: These string structures must not be allocated with PASCAL allocation 
routines. You must create and dispose of them ~ith the special procedures 
(NewString and NewStringlit) described below. 

l TYPE StringPtr = AStringDescriptor; 

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

t TYPE Comparison= (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 12. 

Allocating and Deallocating Strings 

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

NevJStringli t 

FreeStr-:ing 

Allocates memory for a new string of a specified length and 
returns a string pointer to that area in memory. 
Takes a literal string, allocates memory for it, and returns a 
string pointer. The maximum length (max) and current length 
(len) of the new string is the length of the literal 
characters. 
Given the StringPtr to a string, FreeString will release the 

5-2 Common Code Reference 



memory that the string occupied and return that memory to the 
PASCAL heap. 

CAUTION: ONLY NewString and NewStringlit WILL PROPERLY ALLOCATE SPACE FOR 
STRINGS. NEVER call New!StringPtr> because New will allocate all 65535 bytes 
according to the declaration of StringA.chars[1 .. 65535l 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 
StringA.chars[l .. 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 NewString or NewStringlit. 

Note: you must NEVER modify StringA.max, because FreeString uses that number 
to determine how much memory ta release to the heap. Other data values may be 
incorrectly released if StringA.max is changed from its original value. 

Comparing Strings 

Two functions are provided to compare strings: 

EqualStrings Compares two strings character by character and returns True if 
they have the same characters 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 

CopyOfString 
AppendString 

AppendChar 

AppendAnyChar 

Concat 

ConcatStrings 

Copies the value of the source string to the dest string. 
Both source and destination must be allocated already. 
Creates a new string and copies the value of str to it. 
Concatenates a source string to the tail of a destination 
string. The source string remains unchanged. 
Appends a single character to the tail of a destination 
string. 
Appends a single character to the tail of the string. It 
disposes of the original strand sets str to the newly 
created string. 
Creates a new string containing str1 and str2 concatenated 
together. 
Creates a new string containing str1 and str2 concatenated 
together and disposes of strl and str2 after creating the 
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Concatlits 

DeleteFromString 

Insert InStr·i ng 

new string. 
Creates a new string with the literals litl and lit2 
concatenated together to let you concatenate string 
constants. 
Deletes characters from a string and then joins the 
remaining characters together to close the gap. 
Inserts a string into another string. The existing 
characters of str are moved aside to make room for the 
i nse1rti on. 

InsertCharlnString Inserts a single character into a string beginning at a 
specified character position. 

SubStringlit Returns the Nth item (specified by count! from a literal 
that contains text items separated by delimiter characters. 

Converting String Types 

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

Upper-Case 

IntegerToStri ng 

Str-ingTointeger 

RealToSt.ring 

StringToReal 

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

Converts an integer between -32768 and 32767 inclusive into 
a string, then returns a stringPtr to the string value. 

Converts a string value into an integer. 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. 

Converts a fifteen digit real number into a string variable. 
(The 8087 numeric processor uses fifteen and a half digits 
of precision; this routine returns fifteen digits, rounding 
off the half digit as necessary.I 

Converts a string value into a real number. The variable 
"converted" indicates i,1hether the conversion 1•1as 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 the two real number routines produce real numbers of fifteen and a 
half digits. They cannot accomodate exponential notation, such as 6.03E+23. 
For details, see the Intel 8087 Floating Point Processor Manual or the Pascal 
Manual. 

Miscellaneous String Routines 

Five routines are provided to simplify handling of various other strings used 
throughout the system. 

TimeToStrinq Converts time and date information from the OS to a string 
for easy use in c1n application. 
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SubProperty Picks a name out of a string made up of names and special 
characters. The special characters are delimiters in the 
GRiD-0S file system. 

SetPrefix Used by the application to set the prefix subject. 
GetVersionString Returns a string containing a three numeral version number 

of a piece of software. Each process (application) can have 
a version number. 

TranslateHeading Translates the input into a centered output string for 
printing on an Epson printer. Special symbols are 
translated in the upper or lower case. 
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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 four 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 "Er-ase a file" and "Show file 
characteristics" The first two calls listed in the table {CmdErase and 
CmdProper-ties) let applications share the code needed for these activities. 
Similar-ly, CmdMediaUsage and GetVersionString ar-e supplied by Common Code 
since CODE-LI and CODE-? are supported by all GRiD applications. 

Routine 

CmdErase 

CmdProperties 

CmdMediaUsage 

Description 

Erases a file and displays appropriate prompts and messages. 
Used to implement "Era5.e a file" firom the Transfer menu. 
Displays the properties of a specified file. Used to 
implement "Show file char-acteristics" from the Transfer 
menu. 
Displays memory and media usage. Used to implement the 
CODE-LI command. 

GetVersionString Returns a pointer to the version number string of the 
specified process. Used to display an application"s version 
information as part of the CODE-? scr-een and when the 
application is first loaded. 
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MESSAGES AND PROMPTS 

Messages and prompts are text fields that can be displayed anywhere in the 
window (full window width). The text is highlighted (inverse video) and its 
default position (which is the one typcally used by GRiD applications) is the 
bottom of the window. When a message or prompt is erased, it is the 
responsibility of the application to update the necessary rectangle. In GRiD 
applications, messages and prompts are handled in slightly different ways. 
The conventions used in GRiD applications are as follows: 

Messages -- A message should be displayed only until the next keystroke 
by the user of the application. For example~ the user presses CODE-LI 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. 

2. The user presses ESC to escape the condition of the prompt. 
3. 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 displayed 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. 

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 other 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 structure of type MessageStatus. This 
variable must be declared in the application and initialized (dynamically 
allocated) by a call to FUNCTION Msglnit. (See Msglnit> The organization of 
the MessageStatus record is as follows: 

TYPE MessageStatus = 
RECORD 
messageShowing: Boolean; 
stackSize: Byte; 
field: FieldPtr; 
rect: Rectangle; {area to be updated} 
anythingShowing: Boolean; 

6-2 Common Code Reference 



END; 

MessagePtr = AMessageStatus; 

messageShowing A boolean that indicates if a message is 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 is NOT altered by the application. It is initialized 
by Msglnit and updated by the various message calls. 

field Pointer 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 Msginit~ 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: Rectangle; 
text: StringPtr; 
kind: FieldKind; 

END; 

FieldPtr = AFieldDescriptor; 

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 displayed messages/prompts. 

Routine 

Msglnit 

MsgShowMessage 

Description 

Allocates and initializes a MessageStatus record and 
returns a pointer to the record. 
Displays a one-line message after erasing any previous 
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MsgStackMessage 

MsgShot,,;Prompt 

MsgStackPrompt 

MsgShm-,Er-ror 

MsgShowDecoded 

MsgClearMessage 

MsgClearPrompt 

MsgE>:i t 

message(s) or prompt(s). Returns a True boolean if the 
application should update the rectangle. 
Displays a message stacked on top of any currently 
displayed messages. Erases any previous pr □mpt(s). 
Returns a True boolean if the application should update the 
1~ectangle. 
Displays a one-line prompt after erasing any previous 
prompt(s) or message(s). Returns a True boolean if the 
application should update the rectangle. 
Displays a prompt stacked on top of any currently displayed 
prompt(s) or message(s). Returns a True boolean if the 
application should update the rectangle. 
Di ays a one-line error message after erasing any 
previous message(s) or prompt(sl and then locks the 
keyboard for two seconds. Returns a True boo]ean if the 
application should update the rectangle. 
Displays an error message specified by a GRiD-0S error code 
after erasing any previous message(s) or prompt(sl and then 
locks the keyboard for two seconds. Returns a True boolean 
if the application should update the rectangle. 
Clears any messages currently displayed but has no effect 
on currently displayed prompts. Returns a True boolean if 
the application should update the rectangle. 
Clears any prompts currently displayed and any messages 
that have prompts stacked on them. Has no effect on 
currently displayed messages if there are no stacked 
prompts. Retun1s a True· boolean if the application !:-h □uld 

update the rectangle. 
Displays one of two predfined messages before exiting the 
application. Allmis , memory e>:hausted message "Out of 
memory: Confirm to e>:it" or reboot message "System Error: 
(error number> Confirm to reinitialize system. 
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CHAPTER 7: BYTE MANIPULATION PROCEDURES 

This 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 equivalents of the PL/M String Manipulation Procedures (i.e. byte 
strings) as defined in the PL/M-86 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 display will change. 

These routines use parameters of type Bytes to identify areas in memory. A 
segment 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. 

WARNING: The two movement procedures can move up to 64K bytes in a segment at 
once. Memory ar-eas are NOT PROTECTED by hardware. Use the "move" routines 
with care. 

MoveBytes Moves data from one location in memory to another. 
MoveReverseByt.es Moves data from one location in memory to another starting 

from the end of the data rather than the beginning. This 
allows you to move bytes into a destination that overlaps 
the source location. 

FindByte Searches an array of bytes in memory for a given character, 

Byte Manipulation 7-1 



C□mpareBytes 

SetBytes 

Insert Bytes 

DeleteBytes 

and returns its position in the array. 
Compares one memory area with another one to see whether 
they match. They must be the same length. 
Sets every byte in the destination area to the same given 
value. 
Inserts bytes into a specified area of memory. The contents 
of the inserted bytes are undefined. This procedure is 
useful for inserting new elements into arrays, structures, 
strings, etc. 
Deletes a given number of bytes 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 
arrays, structures, strings, etc. 
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CHAPTER 81 MENUS AND FORMS 

Commands can request data from the user by presenting a menu or a form. With 
a menu 1 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 technique used is kno~n at SRiD as "Data Driven Menus and Forms" 
because a predefined data structure determines both the appearance and 
contents of a menu or form. 

NOTE: This technique requires that you have both the Pascal and PLM 
compilers. There is another, older and more complicated 1 method of doing 
menus and forms that does not require the PLM compiler. This alternate 
technique is described in Appendix C. 

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

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 forms. 
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. 

Menus and Forms B-1 



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

DATA DRIVEN MENUS 

A menu is one of the simplest means of getting input from the user. GRiD 
menus eliminate unnecessary and repetitive typing. Instead of typing 1 users 
select standard inputs by pressing arroN keys and CODE-RETURN. 

With Common Code routines, you can add GRiD menus to your programs very 
quickly. Once you're familiar Nith them, they will be easier to prog am than 
traditional methods of getting the user's input. And, they'll make your 
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. You 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 Nill take the selected parameter 
instead of any of the others. 

o Operations to be completed. The program completes the selected 
operation instead of any of the others. 

The sample menu that Ne illustrate in this chapter is similar to the Transfer 
menu that is used throughout GRiD 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 item 
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.) 

A GRiD menu returns information telling you which one of the possible menu 
items the user picked. Figure 8-1 sh □ Ns a sample GRiD menu. All GRiD menus 
resemble this one. 

e 
or anot er 1 e 

Include a file 
Write to a File 
Append a file 
Erase a file 
Show characteristics of a file 
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A 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 surrounds the current item. A 
triangular cursor never appears within this outline, because 
text can never be typed into a menu. You 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. 

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: 

SomeArrayOfBytes = ARRAY [1 .. 1] OF CHAR; 

PointerToSomeBytes = ASomeArrayOfBytes; 

DataMenuType = PointerToSomeBytes; 

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

Figure 8-2 shows the Pl/M data structures that define the menu shown in Figure 
8-1. The PL/M data structures are almost self-explanatory. The first data 
declaration lthe "sampleMenuTemplate"I 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 Code-Shift-;) 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 "sampleMenuTemplata" 
appears in two places. When you change one then you must change the other. 

DCL sampleNenuTemplate Iii BYTE PUBLIC DATA 
!'Save this file~·, 
'Exchange for another file~· 1 

'Include a file~· 1 

'Write to a file~·, 
'Append a file~· 1 

'Erase a file~· 1 

'ShoN characteristics of a file~l 'l; 
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One Common Code function <DataMenuConfirmedl 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 : DataMenuType; 
msgStatus: MessagePtr; 
msg : StringPtr; 

VAR rect : Rectangle; 
keyProcess : WORD; 

VAR selection : INTEGER; 
VAR ch I CHARI : BOOLEAN; 

When the function is called, it is given a pointer to the PL/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. 

Figure 8-3 Shows the Pascal procedure that displays the menu shown in Figure 
B-1. The Common Code function call "DataMenuConfirmed" displays the menu. 
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{------------------------------------------------------------------------} 
PROCEDURE SampleNenu; 
VAR str: StringPtr; 

rect: Rectangle; 
iteaSelected: Integeri 
confiraed: Boolean; 

BESIN 
str := Concatlits (Transfer"sg, SelectNsgl; 
rect := windowRect; 
confirmed := Data"enuConfirmed 

!theSaeple"enu 1 

msg, 
str 1 

rect 1 

cursor,keyProcess 1 

iteaSelected, 
chl; 

IF confirmed THEN 
BEBIN 

CASE itemSelected OF 
I: ( do appropriate actian for "save") 
2: { do appropriate action for "exchange"} 
3: { do appropriate action for "include"} 
4: { do appropriate action for •ijrite"} 
5: { do appropriate action for "append"} 
6: { do appropriate action for "erase"} 
7: { do appropriate action for "shoN characteristics•} 
8: ; { do appropriate action for "print"} 
OTHERWISE; 

END; 
END; 

END; 

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 CODE-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 1 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 them 
confirm only one item. 

o Users can type their o~n settings" Forms do not have to limit them to 
predefined choices . 

o 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 land corrections) from the user. 

o 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. 

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

o Corrections are simple: the user returns to the item to be corrected 1 and 
changes the setting displayed. No time is "asted 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 

Setting 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. 

A column of fields that the user can modify. The data values 
in the setting column indicate an initial setting 1 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 field 
Choice only field 
Editable/choice field 
Edi table t-eal m..1Mber field 
Typeface 
Printer 
Plotter 

'first choice 
A choice 
5.0000 
SysteM-1..iide 
EpsonFX100 
HP 

Figure B-4: A Sa■ple For ■ 

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

o The first item is an editable integer-number with no choices. The user 
is expected to enter an integer value to set such things as document 
width, column width, and so on. 

Editable nuMeric field 
.-.L.. - .: - - - - , • • ,.. .: - 1 _, _c - .. --

o The second item is choice only. The user selects one of the displayed 
choices such as "Display headings" or "Don't display headings". 

Editable nuMeric field 
Choice only field 
r -I.: J.. - L 1 - ,. -L - .: - - f"-.: - 1 ...f 

o The third item is an editable string with choices. The user can either 
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. 

Editable nuMeric field 80 
Choice only field ~..., cond 
Editable/choice field J 
J:".-ii t- ::.hl.::. •-.::.::.1 r,11r.,h.::..- ,.::-; .::.1,-1 i;;i~t4-~•t4~--------" 

choice 

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. If 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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AIAiWi@iBI 
Editable numeric field 80 
Choice only field Second choice 
Editable/choice field 20 
Editable real number field~~-----------~] 
T 9.Jc,pf .~,~~ .-, 1-11-e:f.Pm-!,11 dP 

If you want some other format, you can dislay an editable string and do 
the conversion yourself. 

o The fifth, sixth 1 and seventh items are special kinds of choice-only 
items, They display the available font, printer, and plotter files in 
the choice band. 

GRiD 3x7 GRiD 4>~7 GF-: iO 

Edi t.31ble n1..1r,1e1-:i.c fi.eld 80 
Choice only field Second choice 
Editable/choice field 20 
Editable real number field 4 
Typer.3io~ ~l"ll:;""',-s:=fl"'J,:;;, ___ M.,.. __ L.J"'i=depe--

Pt-1 nf- Q11-- ~-::-e"""ln~ 1 L-'it\ 

These items automatically display all of the files with a Kind of 
"Fant", "Printer•, or "Plotter" that are in the Programs directory when 
the ~ystem was booted. The user can scroll to the desired choice 
displayed in the choice band. Notice that if all the choices do not fit 
in the choice band, the additional choices are automatically scrolled 
into view. 

GFUD 4;<7 Gf.:iO 53 GRiD 5:":7 Gl<'.iD 64 li+HY PC 

Editable numeric field 0 
Choice only field First choice 
Editable/choice field 
Editable real nUMber field ~4~-----------
Typ,!:,!f.::ice ""l!Vi .... ~ .... : i_..D~81"'1'*"il'!cl"!'ll'!l':: ______ J 
Pr i rit- Qr er,er,n~~l~ 

Several Pascal data structures and types are used with data driven forms. 

* TYPE SomeArra fBytes = ARRAY [l .. ll OF CHAR; 

PointerToSomeBytes = ASomeArrayDfBytes; 

This pointer is used to keep track of different farms when you have a number 
af forms at one ■. It points to an array that contains the definitions of the 
labels and choices of the form and ~hich also holds the form's data. IThe 
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labels and choices are initialized using the information defined in the PL/M 
data structure,) 

* TYPE DataKindType = 
<stringKind, 
numberKind, 
choiceOnlyKind, 
fontKind, 
realNumberKind, 
printerKind, 
plotterKindl; 

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

* TYPE DataFormModeType = 
(normalDataForm, 
initOnlyDataForm, 
runOnlyDataForml; 

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. You 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 rectangl~ that will be available for your form before you 
actually display the form. If you call DataFormConfirmed with 
"runOnlyDataForm", the form is dispayed but it is not initialized. Therefore, 
if you use this mode, yoti must always call the routine after you have called 
it with the "initOnly" mod~. When you call the routine in the "normal" mode, 
the form is both "initialized" and "run". 

* TYPE DataKindAliasType = RECORD 
CASE INTEGER OF 

1 (string : StringPtr>; 
2 <number : INTEGER>; 
3 (realNumber : REAL>; 

END; 

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

* TYPE DataRowType = RECORO 
changed : BOOLEAN; 
rowKind : DataKindType; 
~urrentChoice = I~TEGER; 
t~mpChoice: INTEGER; 
theData : DataKindAliasType; 
tempData : DataKindAliasType; 

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

changed A Boolean that is set true if the choice for this row was 
changed from its previous setting. You 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 pos5ible choices. 
currentChoice An integer identifying the current choice for an item. On 

entry, determines which choice Hill be displayed as current 
choice for each item. On return 1 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; 
numitems : INTEGER; 
labelsAndChoices : PointerToSameBytes; 
choicelines : INTEGER; 
rows : ARRAY [1 .. 1] OF DataRowType; 

END; 

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

form 

numitems 
labelsAndChoices 

choiceLines 

rows 

A pointer used internally by the DataFormConfirmed 
function. Initialized to NUL. Should not be changed by 
the user, 
The number of items on the form, 
A pointer to the PL/M data structure that contains the item 
labels and choices ta be displayed on the form. 
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 
"choicelines" specified and scrolling is vertical. 
An array of DataRowType records holding the data that is in 
the form. 
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Figure 8-5 shows the PL/M data structures required to display the form shown 
in Figure 8-4. 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. 

DCL sa1pleFor1Ite1Count LIT '7'; 
DCL saepleForaRowSize LIT '90'; /¼ 14 times item count 1/ 

DCL saapleFormlabelsAndChoices !ti BYTE DATA 
!'#Editable numeric field~An integer~:· 1 

'?Choice only field~First choice~second choice~:' 1 

'$Editable/choice field~A text string~A choice~:' 1 

'.Editable real number field~A real nu1ber~: ' 1 

• Hypehce"' f • 1 

'+Printer":' 1 

'=Plotter": 'I; 

DCL theSaspleForm STRUCTURE 
!form PTR, 

END; 

nueitems INTEGER, 
labelsAndChoices PTR, 
choicelines INTEGER, 
ro~s (sampleFormRowSizel BYTE! 

PUBLIC DAHi 

lnullPtr 1 

sampleForeltnCount, 
@sa1pleFor1lilbelsAndChoices 1 

11; 

/i font ¼/ 
/i numitees t/ 
/f ih!H ¼/ 

/t choicelines t/ 

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. 

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

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

4 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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item this is according to the following convention: 
? - a choice-only item 
$ an editable string. Note: When you specify editable items for the 

form (strings, integer numbers, or real numbers) they can always 
be follo~ed by choice items" The first item specified is the 
editable one and any that follow are displayed as choice-only 
items. 

I an editable integer-number item. If you want an editable number 
item to initially display blank, you must initialize the number to 
"-Maxint". le.g. theSampleForm.raN[ll.theData.nu ■ ber := - Haxlnt;I 
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 platter ite ■. A special "Choice only" item of plotter device 

files. 

Follo~ing this initial character is the name of the item exactly 
as it is to appear in the for ■, The item name is terminated by 
the tilde 1~} delimiter character. Then the choice band items (if 
any) are separated by tildes and the entire item definition is 
ended with a vertical bar (I). 

The third item in the example form is an editable choice, It 
contains both an editable string and a thaice 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, 

5 This number determines the orientation of the choice band. The number 1 
specifies a horizontal choice band as shoNn in the sample form. Numbers 
greater than one specify vertical choice bands of that height, If the 
choices don't fit within the choice band 1 they are scrolled automatically 
!either horizontally or vericallyl by the DataFarmConfir ■ed function. 

There are five Common Code routines used in conjunction with data driven 
forms: 

DataFormConfirmed 

UndoDataForm 

This function displays the defined form. It is 
similar to DataMenuCanfirmed. Refer ta Chapter 12 far 
a complete description of DataFormConfirmed 
parameters. 

This procedure deallocates all the tables and internal 
structures associated ~ith a form. Its second 
parameter is a boolean indicating Nhether you Nant it 
to erase the area occupied by the form. You should 
ALWAYS call this after displaying a form. 
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FreeStringsinDataForm 

ExactCopyOfString 

StringOfFormitem 

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 
"FreeStringslnDataForm". 

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 
similar, but returns a string with .len set equal to 
.max. The exact copy will have .len set to the 
current .len of the indicated string. 

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 a choice selection as 
opposed to the number of the choice, 

Data Driven Forms Exampl~ 

Figure 8-6 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. 

Menus and Forms 8-13 



{---------------------------------------------------------------------------} 

PROCEDURE Sa~pleFor~; 
VAR ite1Se!ected: Integer; 

confir1ed: Boolean; 
rect: Rectangle; 
str: StringPtr; 

BEGIN 
str := Concatlits !Options"sg, FillinFor1Msg)j 

{ Copy variables into Dat~ driven forts structure. 
permanently in this structure. } 

WITH theSa1pleForm DO 
BEGIN 

r □ws[1].theDita.number 

rows[1].currentChoice 
rows[2].currentChoice 
rows[3].theData,string 
rows[3J.currentChoice 
rows[4l.theData.realNu111ber 

: " theNu1ber; 
:= 1 i 
:= curChoic:e2; 
:= ExartCopyOfString 
:= rnrChoice3; 
:= theRealNu1berj 
:= 1; rows[4].currentChoice 

rows[5].currentChoice 
ro~s[b].currentChoice 
ro~s[7],currentChoice 

: = cur Font; 

END; 

:= rnrPrinter; 
: = curPhlHeq 

rect :~ windowRect; 

confir1ed := DataFor1Confir1ed 
!theSa1p l eF orm 1 

11orHl llahFor£J 1 

msg, 
str 1 

rect, 
cursor,keyProcess1 

chl; 

IF confirmed THEN 
WITH theSampleForrn DD 

BEGIN 
theNu111i:J€"r : "' ro~sU]. theDah.111.1111ber; 
i:urChoice2 :"' rows[2l.c:1.1rrentClmicl:'; 
IF ro~s[3l.currfntChaice = 1 THEN 

The variables can be kept 

ltheStringl; 

theString := E~actCopyOfString lrows(3],theData.stringl; 
curChaice3 := ro~s[3],currentChaice; 
curChoice4 := ro~s[4l.currentChoice 
curFont := ro~s[5],curre~tChoice; 
curPrinter :~ ra~s[6],currentChoice; 
curPlotter := raNs[7].currentChoice; 
FontSetNth !curFont 1 cadel; 

END; 

Fr1eString1lnDatiFor1 lthtSa~pl1Far1I; 
UndoDataForij (theSa1pleFor1 1 TRUE!; 

END; 
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Figure 8-61 P11c1l procedure far displaying far• 

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. 

2 DataFormConfirmed displays the form. It is similar to DataMenuConfirmed. 
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 "FreeStringsinDataForm" does just that. 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 "FreeStringslnDataForm 0 • 

0 UndoDataForm" 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. You should 
ALWAYS call this after displaying a form. 

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

Exa•ple Notes: 

You can reduce the size of your program and make it more readable by placing a 
procedure shell around the calls to DataMenuConfirmed and DataFormConfirmed, 
Only three parameters would then be required 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 8-6 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 for ■ then you shouldn't call 
"FreeStringslnDataFor ■". You should always call "UndoDataForm" because it 
frees all the internal tables associated with a form. 

THE FILE FORM 

The File farm is a special form that is used throughout GRiD applications to 
simplify implementation cf the Transfer command CCODE-TI. Figure 8-7 shows a 
typical Transfer menu. 

• E:,,:,::fian9e f eor- an,:.l:.hei2 'f' 1 le 
Incl,Ade .3 file 
!<It- i te to a f i l •a? 
Append a file 
Erase .3 file 
Show characteristics of a file 

Figure 8-7. A Typical Transfer Menu 

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

O,Ji!tJice 
Subj,::c:t 
Tit.le 
rind 
F'asswonj 
Meld:- action 
Sa• . .Je chan9es 

::::: 
Get new file and its application 
Before getting new file 

Figure B-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 
outline when the user presses the arrow keys, and return with the selected 
ite ■ s when the for ■ is confirmed. Nith FileFormConfirmed 1 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 displayed unless you are leaving the current file and it has been 
altered since the last time its contents ~ere saved. 

De1; ice 
Subject 
Tit, le 
Kind 
F'-c1s:suonl 
He:d. act ion 

H-,wd Disk 
5-:inele 

Get ney Pile and its application 

Similarly, the second-~o-last item l"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. 

De1.1 i,:e 
Subjed. 
T it..le 
~:ind 
Pa:s:sr.,,:,nl 

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 displayed for the "Next action" item. 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 following three choices for "Next action": 
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Deri ice 
Subject 
r it.le 
~;ind 

et'IP~W!ft! 
Get neu Pile only 

H.at-d Disk 
conrwm::ode 

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 "Next action" can be suppressed. 

When you call the FileFormConfirrned function you can set the initial choices 
that are to be displayed for each item. For example 1 for "Append to a file" 
operations, GRiD applications initially set the "Next action" item in the File 
form to the "Keep current f~le" 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. 

When the File form is displayed, you can specify Nhich parts of the pathname 
1Device 1 Subject, Title, and Kindl are to be left bl~nk 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, lea e the Title blank (don't default) 1 and default the Kind to the 
same kind as the current file. For example 1 if the current prefix were 'Hard 
Disk'Sample' 1 BRiDNrite •ould let the Device and Subject default to the 
prefix, and would default Kind to Text; Title would be left blank. 
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Oe1.1 ic8 
Subject 
T iUe 
r:ind 
f'.:1ss1.101·d 
Next action Keep current file 

:: 

Saue changes Before getting neu Pile 

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 SRiD applications 
when displaying the File form after we have described the data types used in 
conjunction with FileFormConfirmed. 

Four constants are defined for the FileFormConfirmed function: 

DevicePart =1; 
SubjectPart :::2; 
TitlePart =3; 
KindPart =4; 

These constants correspond to the four ~pathname" items that can be displayed 
on the File form. 

Six data types are used with FileFormCanfirmed. 

*TYPE FFModeType =(FFBet, 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 circumstanies when they are displayed after 
this discussion of data types. NOTE: The nomenclature of "Get" and ~Put" is a 
carryover from an earlier 1 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, ExchangeAndSave); 

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

NoExchangeOrSave Display neither "Next action" nor "Save changes". 
Typ cally used for such activities as "Erase a file" 
and "Sho~ 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 ~as saved. 

ExchangeAndSave Display "Next action" and "Save changes". 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 and there have been 
changes made ta the current file since the last time 
it was saved, 

•TYPE FFExchangeResult = IDontExchange, Exc~angeFiles 1 

ExchangeApplicationsl; 

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 ExchangeApplication, 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 
ExchangeApplications so that the form appears as folloNs: 
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De1; ice 
Subject 
T iUe 

H.3rd Disk 
Sanple 

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, Nhere 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 = !SaveFile, DontSaveFilel; 

FFSaveResult specifies •hat 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 = CDefaultThis 1 DontDefaultThis 1 DefaultThisStartHere, 
DontDefaultThisStartHerel; 

DefaultType specifies which of the File form pathname items (Device, Subject, 
Title, Kindl should initially be left blank and which should be supplied from 
the default values contained in the pathName parameter of the 
FileFormConfirmed function. It can also specify the initial location of the 
selection outline and cursor on one of these four items. If you do not 
specify a "StartHere" 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 l. 

Menus and Forms 8-21 



*TYPE DefaultTypeRec = ARRAV[DevicePart .. KindPart] OF Default Type; 

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. 

The FileFormConfirmed function can generate six different messages to prompt 
the user when the File form is confirmed, These messages ask the user to 
verify that a 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 massages and the 
situations when they are generated are as follows: 

"Confirm to overwrite old file" 
o fileMode parameter for FileFormConfirmed is not "old file" 
o AND 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 
o AND attachMode = TRUE 
o AND FFMode = FFGet 
o AND fileMode parameter for FileFormConfirmed = "update file" 
o AND FFExchangeResult is not DontExchange 

"All items except pass~ord must be filled in" 
o any item except pass~ord in the form is blank when the form is 

confirmed 

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

~use GRiDManager to assign passwords" 
o file or subject does not exist 
o AND Password item is filled in 

"DEL CTRL "' ' l not allo1>1ed IHH·e 

o if any of these characters are entered in the form 

Table 8-1 illustrates how a typical SRiD application sets the various 
parameters when calling FileFormConfirmed. You 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. Typical parameter settings for FileFormConfirmed 

FFKode Dehult at heh file ilCCl!!S!i Exchange FFE~changeResult 
Dev Subj Title Kind Node tlode Node Unput) 

Save FFPut Yes Yes No Yes True Update Update NoEx/NoS Don't Exchange 
Exchange FFGet Yes Yes Na Yes True Update Read ExAndSave ExFilesAnd/OrApps 
Include FFGet Yes Yes Nl:l Yes True Old Reis!d NllEx/NoS Don't Exchangl!! 
Write FFPut Yes Yes llo Yes Tn111 Neti Update ExAndSave Don't Exchange 
Append FFSet Yes Yes l\!o Yes True Update Update Exf:ind!iave Don't E~change 
Erase FF!:let Yes Yes No Yes True Old llpdnh NoEx/NoS Don't Exchange 
Characteristics FFl:iet Yes Yes No Vu False Old Update N1:1Ex/NoS Don't Exchange 

If the File form is confirmed and the user has specified a "Next action" of 
"Get new file and its application", the function FFExecuteCommand is used to 
get the new application and file, This function requires only the file name 
(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 Executive looks for an application program 
with a Kind of ~Run Text~ and loads that program and the specified text file 
into memory, 
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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 into memory and used by an application as the current font. 
Routines are also available to let you 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 

Font Count 
FontSetNth 

Font Set.Name 

FontNthName 

FontGetN 

Pur-pose 

Returns the number of fonts available in the system. 
Sets the font specified by its index number (Nth) as the 
cur-rent font and loads it into memory. 
Sets the font specified by name as the current font and loads 
it into memory. 
Returns the name of the font specified by its index number 
(Nth). 
Returns the index number IN) of the font specified by its name. 

Refer 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 displayed in forms, such as an option form. (See Chapter 8 for a 
discussion of data-dr-iven forms.) After such a form has been confirmed, the 
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DataFormConfirmed procedure returns an integer that indicates which font has 
been chosen as the current font. This integer can then be used by FontSetNth 
to load that font into memory. For example, the following example function 
(FontChanged) compares two variables !tempCurFont and curFont) to see if the 
present font !curFant) is the same as the value returned from 
DataMenuConfirmed (tempCurFont). If it is not, FontSetNth is used to load the 
new font into memory. 

fUIICTIOH Filntchanged : BOOLEAN; 
VAR rnrFcmt, te11pCurFont : INTE!iER; 
I.IESIN 

Fm1tChanged := FALSE; 
IF te11pCurFont O rnrfont THEN 

BEGrn 
FontsetNth (t1!1pCurF1111t, rndel; 
If rnde O Ilk Code THEN 

DisplayError (rode) 
ELSE 

END; 
END; 

BEGIN 
curFont := te1pCurf1111t; 
fontChangrd : = TRUE i 

END; 

FontNthName 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 Properties record 
associated with the current data file. The following example procedure 
!WriteFontName) obtains the name of the current font using FontNthName and 
then writes that name to the common properties record of the data file. (See 
Chapter 4 for a discussion of Common Properties.) 

PROCEDURE llri tefcmtNa1e; 
VAR i: JMTESEP.j 

rnrFont: INTEGER; 
font: Stri11gPtr; 

BESJN 
font := Font!lthNaae !rnrFMtl; 
IF font O !Ill THEN 

BE6III 
~riteByte IC!!IIIOOPropsByte); 
NriteMord !f!:mtA. hm + !l; (record ll,11gth} 
WribByte !fm1tPropslDI; 
FOil i := I TO f1mt•. !en DO 

WriteByte !ORDHoot'·.chm[i lll; 
FreeString !font I; 
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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 current font 
for that file. FontSetName can then be used to load that font into memory if 
it is not the font currently being used. An application can obtain the index 
number associated with a font name by using the FontGetN call. For example, 
the following example procedure (ParseFontName> 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 FontSetName~ and then obtains the index number 
associated with that font using FontGetN. 

PROCEDURE ParseFi:mtNa11e; 
VAR rh: JIITESER; 

font: StringPtr; 
code: NORD; 

BESJN 
font := N1!11String llmfontlengthl; 
font A. I en : = "in ilmFontlength, pRernrd·'. roo111111Prnps.l l!ngth-1 i 
FOR ch := I TO font-'.hm DO 

font'- .chan[ch] := pRecordA .rn111J11Props. tl!xtStringCch]; 
FontSetllae (font, c!J!lel; 
!F code ~ okCode THEN 

BEBII! 
!nitFont; !lnitialize VAils based on font sizii!} 
rnrF1mt : = fontSetll !font!; 

END; 
FreeString lfontl; 

END; 
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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 individual 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 left-aligned, right-aligned, or centered. 
Fields can contain more than one line of text. There are four types of 
fields, designed 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-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 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 location are handled by three 
other field functions: TopMargin, leftMargin, and RightMargin. Figure 10-1 
illustrates the values returned by these functions: 

bot.ton 
M.:1t·gin 

Leftli-3it·g in 
,-···-.., 

( -~ lU-?i!::1:5 = 1::, 
,.,_ __ _; 

R ightl'!.ewg in 

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 GRiD-05 manual for illustrations of these parameters. 

DATA STRUCTURES 

I TYPE Align!lllent = (leftAlign, centerAlign, 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. 

t TYPE FieldKind = 
PACKED RECORD 
editable, choice, editableChoice, numeric: Boolean; 
align: Alignment 
END; 
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FieldKind 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. Yau specify editable-choice fields by setting the variables 
editable and choice to True. 

Fields 10-3 



I TYPE FieldDescriptor = 
RECORD 
box: Rectangle; 
text: StringPtr; 
kind: FieldKind; 
E~; 

The FieldDescriptor is 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 

kind 

A pointer to the GRiD string variable of the field's text. 

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

editable choice 

False False 

False True 

True False 

True True 

Resulting field 

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

A choice field. 
The user can choose its setting 
from among several predefined 
options. Only the displayed 
options can be chosen, 
because the field cannot be 
edited. 

An editable field. 
It may be edited with the 
CODE, arrow, and BACK 
SPACE keys, including 
CODE-BACKSPACE !erase 
previous word>. 

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

* TYPE FieldPtr = AFieldDescriptor; 
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FieldPtr pointers will enable you to keep track of FieldDescriptors directly, 
and thus, fields and their contents. 

I TYPE FieldEditResult = (ignored, processed, outOfField, bufferFull, 
fieldFull, escaped, ok>; 

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

ignor-ed 

processed 

outOfField 

bufferFull 

fiel dFul l 

escaped 

ok 

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. By 
testing for this result, you can allow terminal emulation 
characters (such as CTRL characters> to pass through the 
application to another 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. 
FldEditField doesn"t actually move the cursor out of the cell. 
Call FldChangeFields 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 FldEditField returns bufferFull as well~ 
That is, if no te>:t 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 displayed. The character is 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 currently 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: Point; 
on: Boolean; 
keyProcess: Word; 

END; 

The CursorDescriptor record stores the logical position of the cursor position 
where text may be inserted or deleted in a field. 

field 

pos 

place 

Points to the field descriptor of the current field to be edited. 

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

The x,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 
set 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 

FldSetPos 

FldDrawCursor 
FldEraseCursor 

FldReadKey 

FldEditField 

FldinsertinField 

FldDrawField 

FldDrawFieldChars 

FldinvertChar 

FldHilightField 
FldDimHilightField 

FldFormatline 

"Initializes'' the cursor by starting a process to control 
the cursor. It s the PID of the process into 
cursor.keyProcess. 
Sets the cursor at the last character position in a 
specified field. The procedure does not alter the 
display. 
Sets the x-y pixel 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 
position 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-purpose 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. 
This procedure accomodates multi-line fields with 
word-wrapping, 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 OR 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 space 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. 

Fields 





CHAPTER 11: TABLES 

Common Code includes routinss to initialize, edit, and display tables of 
fields, which contain strinq values. Tables are collections of fields 
gathered together as a matrix. They are convenient far displaying larqe 
amounts of numerical data or for puttinq text into a tabular format. 

Tables consist of editable fields, though the fields could be modified to 
become display-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 GJmmon Code has defined 
procedures for movinq from cell to cell, and for controlling the cell that is 
to be edited. Automatic scrolling has been developed for tables, and several 
cell ft1nctions have been defined to operate upon selections of cells. 

CONSTANTS 

lhe constant, nowhere (= 65535), is a possible value of anchor (below) to show 
that a selection has not been anchored. 

These constants have Boolean values: 

editableField True 
nonEditableField False 

allocText True 
ciontAllocText False 
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DATA STRUCTURES 

True 
Fal Sf? 

Figure 11-l, "Ce11 Table Pointet- Str·uctw-e," c.:-hows- hrn,.1 the +cdlm•Jinq data 
structures are related to one another. 

Fie J,j 
De::;,::1· ipto1·· 

lo reference the 1st character 
of" cell t.::1bJt'. r·r_ ... lJ: 

t.at1lE.S(:re2n~[·fJJ·[•tJJ •. text· .ctjars[1J 

UJ 

Figure 11-1. Cell Table Pointer Structure 

* TYPE ColArray = ARRAY [1 .. 2048] OF FieldPtr; 

Each element of the ColArray points to a field pointer (and ultimately to a 
field and its value). Effectively, each column arrav is a column of a table, 
and elements of the column arrav refer to successive rows of the table. The 
fourth element of a ColArray would refer to the fourth row of the specified 
column in a table. The -field pointers on the "succes=:-ive rov1s." 1E•i:1d 
eventuallv to the values of the fields. The value 2048 is a dummy value -­
the table package includes variable allocation routines as well. 

l TYPE ColPtr = AColArray; 

Points to a column array, and effectively to a column of the table of field 
vt,lues. 

* TYPE ScreenArray - ARRAY E1 .. 2048J OF ColPtr: 
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Each element of a ScreenArray points to a ColArrav, so the third element of a 
screen arrav would refer to the third column of a table. 

I TYPE ScreenPtr - AScreenArray; 

A screen pointer refers to the screen array of a CellTable, i.e., to the table 
structure containing a matrix of fields. 

I TYPE Cellld = RECORD col,row: Integer END; 

The Cellid allows application programs to reference fields in a 
two-dimensional table. The Celllds in a CellTable structure are independent 
of window scrolling. 

* TYPE SelectionRangeKind = 
(cellRange, textRanqe, rowRange, colRangel; 

SelectionRangeKind specifies whether the selection comprises the text within a 
cell, a group of cells, or several rows or columns of cells. 

I TYPE TableSelection = RECORD 
cell: Cellld; 
pos: Word; 
rangeKind: Selecti □nRangeKind; 

END; 

The TableSelection structure contains an anchor selection, along with the kind 
of selection range. If rangeKind = textRange, then TableSelection.pos 
contains the anchoring character position within the text of one cell. If 
rangeKind is any of the other ranges, then TableSelection.cell contains the 
Cellld of the anchoring cell. 
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t TYPE CellTable ~ 
F:ECOF:D 
colPerScreen,rowPerScreen: Integer; 
screen: ScreenPtr; 
movingCell, currentCell, scrollCell 
visibleRect: Rectangle; 
constraint, visible: 

f::ECOF:D 
top, l<:?-ft, bottom, riqht: Inte9er-; 
END; 

textCursor: Cursor; 
edi tl"!ode: (normal~ command)~ 
commandChar: Char; 
rangeKind: SelectionRangeKind; 
whichParameter: 0 .. 10; 

Cel I Id; 

hilight!<:ind: (noHilight, dim, br-ight., c:p:iitH:iJiqhtJ; 
gap: Point; 
anchor: TableSelection; 
sourceAnchor, sourceCurrent: TableSelection; 
commands: l<t:•vs; 
hilight □n, verticaJGrid, horizontalGrid, 
-frame, bottomFrame, rightFrame: Boolean; 
headingRows: Integer; 
hE•adi ngCol s: Inte~Jer; 
n.10; 

The CellTable contains the in-formation needed to keep track of a table of 
fields (cells), their cursor, and other display parameters such as 
highlighting, anchoring, and editing/command modes. Cellld's begin at 1.1 
unlike the screen and window pixel coordinates. Fiqure 11-21 shows the lavout 
o-f fields within a cell table. In the descriptions of the record items that 
fol.101r1, thE· "initial" setting!=. are those that an? establis,hed bv the 
Tbl Ini tTab1 e procedur·e. Any of these i ni ti al sett.i nc:11:., CE1n s,ub::-epuentl y he 
changed as required to display the kind of table you require. 
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colF'erScreen 
r·m,1Pl~1-Screen 

screen 

mov:ingCell 

curTentCel 1 

scroll C1::·l l 

1;:;1 

The frame surroundin9 the 
UisibleRect. The frame lies 
outside th,:2 Uis:i.blePect. 

represents a field. 
:::=:ee Fi·:::n.we H.3-1. 

l 
Fiqure 11-2. Fields in a Cell Table 

Designate the number of columns and rows of fie]ds that 
exist in a particular CellTable. These can be specified 
when initializing a CellTable. After they have been 
initialized, they can be changed using TblAddCol and 
TblAddRow. Only change them using these calls, however, 
because the dispose routines use them to determine how much 
memory to deallocate. 
A pointer to a screen array (and from there to a column 
array, then to a field designator, and finally to a field's 
te;-:t str··inq). 
Useful in applications which require a second inverted 
outline to move while the ordinary outline remains in place. 
During selections, the anchor.cell outline remains at the 
anchor position, while the current.Cell and movingCell move 
to make the cell selection. Initially set to currentCell. 
The Cellld of the cell which currently contains the cursor. 
Injtially set to 11,1). This is a read only value. If you 
want to change the location of the cursor, use 
ThlSetCurrentCell. 
The absolute Cellld of the top left cell in the CellTable 
displayed on the screen. Initially set equal to 
currentCell. In easy case scrolling, it is always !1,1). 
In difficult case scr □ l]jng, it is the visible top left 
cell, not the logical top left (the Cellld of the logical 
top left cell is (1,l)l. For example, after scrolling, 
!"::-crollCell could equal (5,7) meaning that the absolute 
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con=:.traint 

vi =-i bl e 

t e>: t Cursor 

editMode 

commandChar 
r-angeKind 

hiJ.ight.Vind 

gap 

anchor 

sm.1r-c:PAnr::hrn· 

addrer:,.!::. of thE• top left c:E·ll on the cli.'=pli1\' ':-<rc•er, i,, CS .• '). 
Note that scrollCell is not updated by the t~ble routjnes: 
the user must maintain scrollCell to ensure ~hat it contains 
the proper value. 
A cli.pp:i.ng rectc1r·,ql.e dehm:-:d in pi.:::el:::- th,;:,t is. based on the! 
window size. It displays all or part of the cells defined 
to be "visible" (s.eE, belm-i). ThE: visib1E+:ec:t i:::. imtialized 
to the rectangle between topleftMargin (an input to 
TblinitTablel and windowExtent. 
Defines the cells that the cursor can move into. It mu,;t be 
a rectangular area, defined in Cellld coordinates. 
Specifies a rectangular area of all cells 
partially visible on the display screen. 
terms of Celllds, not pixel coordinates. 
clipping rectangle can clip these visible 

that are fully or 
It is defined in 

The e·i. ~,i bl E•F:e•::t 
CE•J.ls. 

A cursor associated with this CellTable's field values. 
consists of the cursor defined in the field package. The 
cursor is initallv set false (offl. 
Indicate!::. t.~Jh<-=!thPr E: norm-:=:il (t.E:•>;t. input) mcdP c:it,... c.1 cc::immand 

It 

mode is in effE·ct. lniticd.l.y 5et to normal.. It i,;. ,,E•t to 
command mode by TblStartSelection or bv TblEditTable if the 
ch input is one of the command keys specified when the table 
,•ias. :initialized (bv Tb} InitTc1bJe). 
A character used to store command mode characters. 
Indicates which type of range has been selected, whether 
text within a cell or a group, row, or column of cells. 
Initially set to text. 
Indicates the parameter the command requires the user to 
input next. If a command needs its third parameter, then 
1•1hichF'aramE•ter :::: ::::. Initi,,dly s.Pt to J.,, 
Registers the type of highlighting, either none, bright, 
dim, or splitHilight. Initially set to bright. The 
splitHiliqht kind allows two cell outlines on the display at 
once, a bright outline and a dim one. Both should appear 
when the currentCell breaks away from the movingCell. 
The x and y pixel qap between fields in the table. 
Initially set to the value specified in the TbllnitTable 
procedure. Note that if gap is set to O (zero), the 
horizontal and vertical grids cannot be displayed. You can 
also specify a negative value for gap. In this case, the 
hilight box will overlap into adjacent fields (either 
horizontally or vertically). However, since vou can only 
edit a single field at a time, this causes no problems with 
entry of data. Using negative gaps may be useful in some 
situations when vou want to display as much table data as 
possible on the screen. 
Consists of a rangeKind, a Cellld, and a character position 
within a cell, so that anchoring may be based on groups of 
entire cells or on character positions within a cell. 
Ini ti cd 1 y :::.et to "nrn·Jhr.~n:~". 
In commands that require two s0lecti □n areas. 1t contains 
I.he! tnp l.c•rt pD!coitinn uf lhc1 firc:;t ':iPI.F·cL1rn,. 

11-6 Common Code Reference 



comm::mds 

hilightCln 

ver-t:icalGr-id 

fr-ame 

bottomFrc::-1me 

r-i qht.Fr amt:• 

headi ngRoi,is. 

headingCols 

In commands that require two selection areas, it contains 
the bottom right position of the first selection. In1tially 
sett □ currentCell. 
Set of Keys. The keynames in this set define the selection 
,-nmm,,rH:l kPV!:, that opr~r,Jte 1r1ith a p,,Ht:icul,.~r C:f:!11 tL:iblP.· 
These correspond only to the commands that require a 
highlighted selection of text or cells. Initialized to the 
values specefied by the TbllnitTable procedure. 
Specifies whether the highlighting appears on the display. 
Initially set false (off). Highlighting includes the 
CLW!c-or·, the cell outline, the split outline, the 
"additional" outlines (if any), and the inverse video 
highlighting for selections. 
Controls whether vertical lines are drawn to separate the 
fields. Initially set false (off). 
Determines whether horizontal lines are drawn to separate 
the fields. Initially set false (off). 
Deter-mines 1,ihether a one·-pi >:el. frame is dr at-m outside the 
visibleRect. Initially set false (off). 
Determines whether a one-pixel frame is drawn beneath the 
1 as.t 1rrn,1 of CE!l ls, Inj ti al 1 y set false (off). It 21ppears 
only when the last row of cells is displayed on the screen. 
Determines whether a one-pixel frame is drawn beside the 
last (rightmost) column of cells. Initially set false 
(off). It appears only when the li:1:;.t column of cell!s is 
displayed on the screen. 
An integer representing the number of rows, starting from 
the top of the table (not just the visible part of it) that 
can be displayed but into which the cursor and cell outline 
cannot move. Initially set to O (zero). 
An integer representing the number of columns, starting from 
the left of the table, that can be displayed but into which 
the cursor and cell outline cannot move. Initially set to 0 
\z(er-o)"' 

t TYPE TableCommandResult CtableCommandProcessed, 
ourobou1ros) ; 

The result specifies whether the command was successfully processed, or 
whether it tried unsuccessfully to write over its own operands in the table 
(the "ourobouros" result). {The ow-obouros is. a mythic symbol of infinity, a 
snake eating its own tail.) 
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TABLE ROUTINES 

The paragraphs that follow summarize the routines available to work with 
tables. Complete descriptions of each of the routines are provided 1n the 
alphabetically ordered Chapter 12. 

Allocating and Disposing Tables 

The routines that follow allocate, initialize, and dispose of tables. 

TbllnitTable 

TblDisposeTable 

TblAddCol 

TblNewScreen 

Initializes and formats the CellTable it receives as an 
arqument. Every cell within the initialized Ce11Table will 
be identical, with a uniform number of characters and lines 
in a field. 
Disposes of the specified cell table pointers and 
descriptors. You can specify whether it should dispose of 
the values of the fields in the tabla □r retain them. 
Appends another column to the CellTable matri~. The 
appended columns may have a different field width 
(characters per line) from the columns of the table being 
appended. 
Returns a pointer value to a screen array with the oiven 
number of columns, colCount. 

Tb]DisposeScreen Deallocates screen arravs that have been created bv 
TblNewScreen. The number of columns to be disposed of must 
equal the number of columns that were allocated when the 
screen array was created. 

TblDisposeCol Deallocates column arrays that have been created by 
TblNewCol. The number of rows to be disposed of must equal 
the number that were allocated when the column arrav was 
created. 

Editing Tables 

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

TblEciitTable 

TblChangeFields 

Specifying Cells 

This all-purpose table routine inserts characters at the 
current field location and cursor position, performs 
various key functions, and redraws both the display and 
the cursor. 
Given a table and a movement character, moves the field 
outline from cell to cell. (It moves the cursor, too, 1+ 

the cursor actually was in the currentCell.l 

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

TblSetCurrentCell Sets CellTable.currentCell to the given column and row of 
the cellT0ble. This routine will change the position of 
the cursor and the highlighted cell. The display will 
change only when another procedure redraws the table, 
hoi,,Jevcir·. 

fblFieldOfCellld Converts a Cell Id 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 Cellid, 
such as currentCell. 

TblFindBounds Calculates which cells lie within a rectangle that has been 
defined in the pixel coordinates of the display window. 
Given an area on the screen, it allows you to update only a 
portion of the table. 

TblFieldOfColRow Given a column and and a row of a cell table, it returns 
the pointer to the field. 

Tbl Equal Ce;l ls 
Tbl Cell OnSc1~E·en 

Returns True if the given Cellld's are equal. 
Returns whether the cell is within CellTable.visible, i.e., 
whether it is to be displayed. 

Dr-awing a Table 

The routines that follow are used to actually display tables. 

Application Note: To draw a newly initialized table, your application must 
call TblDrawTable (to draw the fields) and TblHiliqhtTable (to draw the cursor 
and to outline the cursor's cell). Later, TblEditTable and TblChangeFields 
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 
an\1) . 

Tbl Dt-awTabl e 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 
vi si bl E>F:f?Ci:.. 

01~ah1s a fr·.:HrH?. a1~ound the visibleF:ect and gr·id lines bet\l>Jeen the 
fields of a table if table.frame, table.verticalGrid, and 
table.horizontalGrid 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. The frame and grid 
lines are one pixel wide. This routine is also called by both 
TblDrawTable and TblUpdateRect and therefore will seldom be 
needed by most applications. 

TblUpdateRect 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 a portion of the table. It is 
useful for redrawing the table after a message, a menu, or a 
form has been displayed. 

TblSetVisible Adjusts table.visible and table.constraint so that they lie 
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within the table.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 
outline can move into entire cells only. 

INVERTING A TABLE 

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

TbllnvertRange Inverts the current selection range, either a range of cells or 
a range of text within a single field. A range is a 
rectangular span of cells that has been selected by the user. 
Nothing will happen if the procedure is called and no range has 
been selected. 

TbllnvertSpan Given a span of cells, it inverts the displayed cell of each 
field within the span. Spans are rectangular areas defined by 
column and row parameters. TbllnvertSpan will invert the 
additional selections when a user scrolls during a selection. 

Highlighting a Table or Cell 

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

NOTE: Call TblHilightTable and TblLJnhighlightTable whenever moving from a 
table to a menu and back or when moving back and forth between windows. 

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

TblUnhilightTable Given a cell table, it erases the cursor, uninverts any 
range of selected cells, and removes the highlighting from 
any highlighted cells. The cursor is erased graphically 
only, so you must reset it elsewhere with TblSetCursor. 

TblHilightCell Given a CellTable and a Cellld, it draws the appropriate 
outline around a cell, based on the value of hilightK1nd. 

TblDimHilightCell Draws a dashed outline around a cell. 

Scrolling 

The table routines supports two types 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. 
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Tbl :3crol l The easy case: It scrolls the view of the table in the 
direction indicated by ch Cleft arrow, right arrow, up 
arrow, or down arrow). and updates the display. It also 
updates visible and constraint so that they match the 
dis.played ~'lr·ea. 

TblGetSelectedCellids The difficult case: locates the movingCell and anchor 
Celllds, rearranges them in ascending order, adjusts 
them from relative "unscrolled" CE•lllds to absolute 
"1:.crol led" Ce11 l ds, and retur-ris them as "f i 1rst" and 
"last" absolute (logica.1) coordinates. 

TblScrollhdiustC1c!l1Id The difficult case: transforms an "unscrolled" Cellid 
that is relative to the display screen into an absolute 
"'=·crolled" Cell Id. 

Coordinating Te>:t 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 a table. 

TblStartSelection 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 TbllnitTable, and then 
TblEditTable was called later with that character. In 
both cases, highlighting of selections is enabled. 

TblConfirmSelection Used to save the source selection range for commands that 

Tbl EscctpeMode 

APPENDIX F: SCROLLING 

require two selection ranges, such as Move and Duplicate. 
The table code will leave the source selection 
highlighted while the user selects a destination range. 
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. 

You tvoical]v need scrolling when there is too much data to fit on the screen 
at once. rhis appendix describes two types 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 EPiSY ChSE 

This tvpe of scrolling displays on]y a portion of a cell table at a time. A 
window scrolls over the cell table, which is too large to be displayed all at 
once on the screen. 

This techni qw::.• 
tabie its.elf. 
displayed must 

is easy to program because the display is a portion of the cell 
Figure F-1 illustrates this arrangement. All data to be 
be stored in the underlying cell table. The scr □llCell always 

equals (1,1). There is no difference between the absolute Cellids and Cellfds 
appearing on the display (they are not the same in the difficult case). 
Because cell tables require large amounts of memory, cell tables in the easv 
case can store only a moderate amount of underlying data values. 

For applications with large amounts of cell values, such as data base displays 
or multiple sheet i,mrk•;;heets~ you mu::.t proq1-am the "d.i. ff i cult css.e" of 
s,crol ling. 

Follov1 thr~se guidPlim?s to implement "eF.1sy" s.crol:linq: 

$IM+9 
·$1T-,1 
1 Define a clipping rectangle (in window relative pixel coordinates) where 
the table is to be displayed. Do this by setting th0 values of 

·$JN+!:.1 
table.visibleRect.topleft.x 
table.visibleRect.topleft.y 
table.visibleRect.extent.x 
table. vi 1::.i bl eF:ect. e}:tent. y 
liIN-5 

$IT-A 
2 Define the cells that are visible by setting Celllable.visible (these 
visible cells are clipped by the visibleRect clipping rectangle before being 
displayed). Define the area of the cell table that the cursor can occupy by 
setting CellTable.constraint. This code will set CellTable.visible and 
CellTable.constraint so that as many cells as possible wjll fit within the 
vi si bl eF:ect ~ 

$IT+5 
TblSetVisible(tablel; 

(It set!::- the valuE'S putting cell (1, 1) in the upper lr~ft corner of the 
table. See the reference section for more details.) 

It's a good idea to restrict the cursor to the visible area; otherwise, your 
cursor will be able to scroll off the screen display. In most cases, 
constraint= visible. 
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:Ii I T--4 
3 Easy scrolling works by changing the visib]e area of the cell table 
whenever the user tries to move to a cell that is not displayed on the screen. 
The visible area actually scrolls over the cell table, acting as a window to 
th1? U!ll vi:diH""'" The +lrn,~ of contn:il. }Doks like, thi.~;: 

IF TblEditTable (table, ch) = outOfField 
THEN IF NOT TblChangeFields !table, ch) 

THEN TblScroll (table, chl; 

If the input character to the table tries to move the cursor out of the 
current field, the program first tries to move the cursor to an adjacent field 
on the displav. If 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. 
$IN-9 

:liLJ 
$ELJ 

$NE 4 
THE DIFFICULT CASE 

In difficult scrolling, the cell table contains only the data that is 
displaved. Scrolling is accomplished by reading new values into the cell 
tab}e. 

The easy case performs scrolling by moving a visible area over a cell table; 
in the difficult case, portions of a data base are read into an unmoving cell 
table. Fiqure F-2 shows this arrangement. 

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

To scroll in the difficult case, follow these guidelines: 

$IN+9 
$IT-4 
1 Define a cell table for displaying the data fields. Every cell in the 
table may be displayed. You generally won't need to scroll around on the cell 
table beyond the borders of the display. 

$IT-ii 
2 Organize an underlying data base so that it can be fed into the displayed 
cell table bv rows and columns, as appropriate. 

$lT-4 

3 Call the two routines below to transform the absolute celllds (the Ids of 
the data in the underlying data base) into relative celllds (the Ids that are 
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relative to the area displayed on the screen). The idea is t □ map the cells 
in the data base into a group of cells on the display. 

SIT-4 
4 To scroll, feed the text values from the data base into the field 
descriptors of the table displayed on the screen. Set scrollCell to the new 
absolute Cellld for CellTable [1,1]. Figure F-2 gives an example of this 
transformation. 

To scroll fields with different properties, move the field descriptors, not 
just the text values that the field descriptors point to. Do this by 
rearranging the field pointers in the column array. 
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CHAPTER 12~ DIRECTORIES AND OVERLAYS 

This chapter describes Common Code routines that simplify access of 
information in directories. 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 lists are contained in files. For example, titles are contained in a 
directory file with a kind of ~subject~. 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 Load□verlay 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 loads into memory the Common Code overlay needed to support the 
directory calls. 

OpenDirectory. Attaches to the specified directory so that the list of 
devices, subjects, or titles within that directory can be 
accessed !using GetDiritem). 

GetDirltem Each time this routine is called it returns the next directory 
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 t □ the file if it is located. 

CONSTANTS AND DATA STRUCTLIRES 

I TYPE overlayType = Cno□verlay,evaluatorlay,userCommonlay, commandlayl; 

The overlayType is an enumerated type specifying who is calling the 
loadOverlay routine. It is used by this routine to determine which of the 
Common Code ovedays is to be loaded. The "userCommonLay" is the one used in 
conjunction with the directory routines and is the only one typically required 
by application programs. 

ATTACHING AND OPENIIMS 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 partialDirAccess. (Refer to OsAttach in the GRiD-0S 
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 (pathName:StringPtr; 
VAR dirConn: WORD):WDRD; 

The pathName p;;11rameter determines which directory will be "opened" as follows: 

o Active Device Table specify a pathName 1»Jith a zero length (pathName·····.len 
:= 0). The function returns a connection to the the file containing a list 
of active devices. 

o Root Directory - specify a pathName 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 pathName 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 Programs on the Hard Disk, specify a 
pathNeme of 'Hard Disk'Programs~Subject~. 

ACCESSING ITEMS IN A DIRECTORY 

Once you've obtained a connection to the desired directory using the 
OpenDirectory function, you can access the items in the directory list using 
the GetDiritem function. Each time you call this function, it returns one 
item from the directory list. Thus, it is essentially a read operation where 
each read returns 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 GetDiritem is as follows: 

FUNCTION GetDirltem CdirConn:WORD; 
matchName: StringPtr; 
setTheWildCard: BOOLEAN; 
setTheDirection: Byte; 
fileName: StringPtr; 

VAR Eof: BOOLEAN): WORD; 

The parameters for the function are as follows: 

dir-Conn 

match Mame 

set The~h l dCard 
set The Di ,~ecti on 

fileName 

Eof 

A connection number obtained with the Open Di rectory 
r-outine. 
A pointer to the string to be matched; it can include wild 
card characters. 
Each time you use a new matchName, set this 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) set it to 1. If you want the direction of 
search to remain unchanged while you change other 
parameters, set this parameter to 2. 
A pointer to the string containing the matched name 
returned by the function. If length of this pointer is 
zero, it indicates no match was found. 
If the end or beginning of the file was reached, Eof will 
be TRUE. 

Using Wildcards with GetDiritem 

You can use the wildcard character (CODE-W, decimal 247) within the matchName 
string to obtain lists from a directory. For- example, if you want to list 
only those titles with kind "'Text"' you would specify a match string as 
CDDE-W~Text~. If you want a listing of all the items in a dir-ectory, use a 
string containing only the wild card character and call GetDiritem repeatedly 
until the end-of-file (Eof) is reached. 

EXAMPLE PROBRAl"I 

The following example progr-ams utilizes the Load□verlay, OpenDirectroy, and 
GetDiritems routines to build a list of: 

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

$COMPACT 
$MOLIST DEBUG 
MODULE DirectorySearch; 
$INCLUDE ( "1t10' Ines 'Common. Inc"'te>:t"') 
SINCLUDE C'wO'lncs'ConPas.Inc"'text~) 
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$INCLUDE ('wO'lncs'Directory.Inc~text~> 
IINCLUDE ('wO'Incs'Overlays.Inc~text~) 
CSINCLLJDE C'wO'Incs'Keys.Inc~Text~)} 
$INCLUDE ( ''wO 'Ines 'MessageTypes. Inc""te:-:t"') 
SINCLUDE ('wO'Incs'MessageProcs.Inc~text"') 

$INCLUDE ('wO'Incs'FieldTypes.Inc~text~) 
$INCLUDE ('wO'Incs'FieldProcs.Inc~text~> 
SINCLUDE ('wO'Incs'OsPasTypes.Inc~text"'> 
SINCLUDE l'wO'Incs'OsPasProcs.Inc~text~) 
SINCLUDE ('wO'Incs"WindowProcs.Inc~text"') 
SINCLUDE ('wO"Incs"WindowTypes.Inc~text~l 

$INCLUDE l'wO"Incs"Str ngTypes.Inc~text~) 
SINCLUDE ('wO'Incs"StringProcs.Inc~text~) 

$UST 
$EJ 
PRIVATE DirectorySearch; 

{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 
Programs subject if mode= 2>, or a list of titles with a Kind of ~Run 
<wildcard}~ (if mode= 3). The items in the list will be separated by 
<<PETER/PHIL - what will the delimiting chars be?? Tildes, backquotes, or Tabs 
or what??} 

FUNCTION ListDirectory(mode: Integer):StringPtr; 
LABEL 99; 
CONST 

deviceTable = 1; 
HardDiskSubjects a 2; 
HardDiskPrograms = 3; 
fori,1ard = O; 
backi.1ard = 1; 
dontChange = 2; 
wildCardKey = 247; 
maxitemlength = 60; 

VAR 
searchDirection: Byte; 
setTheWildCard: BOOLEAN; 
conn,dirConn,error: WORD; 
attachName= StringPtr; 
matchName: StringPtr; 
fileName: StringPtr; 
result: StringPtr; 
Eof: BOOLEAN; 

BEGIN 
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Load□verlay (userCommonlay,error>; 
r·esul t : = NIL; 
{set up strings for attaching COpenDirectory and matching (GetDirltem)} 
IF mode= deviceTable THEN {attach to active device table} 

BEGIN 
attachName~.len := 
matchName := NewString(Ol; 
AppendAnyChar CmatchName, (CHR(wildCardKey>>>; {match all devices} 

END 
ELSE IF mode= hardDiskSubjects THEN 

BEGIN {attach to Hard Disk root directory} 
attachName := NewStringlit (' 'Hard Disk'>; 
matchName := NewString(O); 
AppendAnyChar (matchName, CCHR<wildCardKey)}}; {match all subjects} 

END 
ELSE IF mode= hardDiskPrograms THEN 

BEGIN {attach to Hard Disk, Programs subject} 
attachName := NewStringlit 

(' 'Hard Disk'Programs~Subject~•>; 
matchName := NewStringlit 

(' 'Hard Disk'Programs"'Run'); 
AppendAnyChar(matchName,CHR(wildcardKey)); 
AppendAnyChar(matchName, c•~•>J; 

END; C IF - ELSE} 

{attach/open the desired directory} 
error := OpenDirectory(attachName,conn>; 
IF error = 0 THEN dirCorm := conn 
ELSE 

BEGIN 
dirConn ;= OFFFFH; 
GOTO 99; 

END; 
FreeString (attachName); 

{Get items from directory and build string of items} 
fileName := NewStringlmaxlt~mLengthl; 
set Theli!i l dCarci : = TRUE; 
thisAwayThatAway := forward; 
REPEAT 

error := GetDiritem (dirConn, 
matchName, 
setTheWildCard, 
thisAwayThatAway, 
fileName, 
Eof); 

setTheWildCard ~= FALSE; 
thisAwayThatAway := dontChange; 

IF lfileNameA.len<>O> AND (error=O) AND NOT(Eof) THEN 
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result:=ConCatStrings(result,Copy□fString(fileName>>; 

UNTIL Eof OR (error<> O>; 
99: 

ListDirectory := result; 
OsDetach (dirConn, error); 
FreeString (fileName>; 
FreeString lmatchName>; 
FreeString (attachName); 

E~; 
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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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AppendAnyChar 

PROCEDURE AppendAnyCharCVAR str: StringPtr; ch: Char); 

Purpose and Operation 

This procedure appends a 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 AppendAnyChar allocates a new string with a greater max length, copies 
str into it~ and appends ch to it. It disposes of the original strand sets 
str to the newly created string. 

AppendChar 

PROCEDURE AppendChar(dest: StringPtr; ch: Char); 

Purpose and Operation 

This procedure appends a single character to the tail of the dest string: 

dest := dest + ch 

However, if the dest string would exceed its max length when the character was 
appended, then AppendChar will not append it, and it will not return an error 
message either. 
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AppendString 

PROCEDURE AppendString(dest, source StringPtr}; 

AppendString concatenates a copy of the source string to the tail of 'the dest 
string, like so: 

dest := dest + source 

The source string remains unchanged. If the append operation would make dest 
too long (overflowing its max length>, then the copy of the source string will 
be truncated to fit the available space. 
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AuthorO~ThisFiie 

FUNCTION Author□fThisFile(conn: Word; 
VAR authorProductCode: Word; 
VAR versionOfThisFile: Byte; 
VAR error: Word l: AuthorType; 

Purpose and Operation 

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

Parameters 

authorProductCode 

versionOfThisFile 

The product code identifying the application that created 
this data file. 
A byte (from the authorID record) specifying compatibility 
level of the data file. 
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CmdErase 

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 er-ased, the message "File erased" is displayed. If any key other than 
CODE-RETURN is pressed after the ''Confirm to erase file" prompt, the message 
"No files er-ased" is displayed and no file is erased. 

Parameters 

conn 
msg 

The connection number of the file to be erased. 
A pointer to your message area. 
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CmdMedi.aUsagie 

PROCEDURE CmdMediaUsage (pathName: StringPtr; 
initialUsage: Longint; 
msg: messagePtr; 

VAR refresh: Rectangle; 
VAR error : Word); 

Purpose and Operation 

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

.. 
Hard Disk 

Sub.ject. conrwncode 
Title ConnandProcs 
~;ind T e:{t 
Bubble l'leMor~ 
Hard Disk 

'<=:I:: 

21'.=i 
4835 

Use 
Use 

16E: Frelil? 
408 Free 

Parameters 

pathname 
initialUsage 

msg 
refresh 

The pathname of the current data file. 
The Long Integer returned by MsglnitialUsage which indicates 
the initial RAM usage before the data file was loaded into 
memory. (Msgini ti al Usage should be cal led i,1hen you are 
initializing your application.) 
A pointer to your message area. 
A Rectangle that, on return, indicates what portion of the 
screen needs to be updated by the application. 
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CmdPropert:ies 

PROCEDURE CmdProperties lpathName: StringPtr; 
msg: MessagePtr; 

Purpose and Operation 

VAR refresh: Rectangle; 
VAR error : Word); 

This procedure displays the properties (characteristics) of the file specified 
by the pathname parameter. It should be called when the user has selected 
"Shoi,i 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: 

Oe:1.1 ice 
Subject 
Tit.le 
Pi ind 
l.len:ion 
Length 
Ct·e.::ited 
lfodff ied 

H-3d Disk 
,:Ofii"lojfl,:Odo:: 

Hbout, Th isBo,:,k 
Te:it. 
0.0.0 
172:3 
Tuesd-:i':I 
Tues,:l.:1y 

2:-::-Feb-84 
2i::-f eb-84 

Parameters 

pathname 

msg 
refresh 

A pointer to the pathname of the file whose characteristics are to 
be displayed. 
A pointer to the your message area. 
A Rectangle that, on return, indicates what portion of the screen 
needs to be updated by the application. 
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CompareBytes 

FUNCTION CompareBytes(VAR source1, source2: Bytes; 
count: Word; 
VAR i nde:-:: 1,ilord) : Boolean; 

Purpose and Operation 

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

NOTE: When passing a pointer to a "VAR BYTES" parameter such as "VAR sourcel: 
BYTES", remembe1r to dereference the pointer, or the wrong code wi 11 be 
generated. See the discussion of the Bytes data type in Chapter 3 for an 
e>: ample. 

Parameters 

source2 

count 

inde:-: 

Returns 

A pointer to the first location of the data. 

A pointer to the second location of the data. 

The number of bytes to compare. This routine compares bytes in 
source1 to an equal number of bytes in source2. 

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 NOT match. If the two memory areas are identical, 
then index= FFFF. This value is returned by reference. 

NOTE: 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. 

CompareBytes returns 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 

FUNCTION CompareStrings(str1,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 e~actly 
except that one string has additional characters, then the string with the 
extra characters will be the greater one. 

NOTE: This routine does NOT discriminate between uppercase and lowercase. The 
string 'A Red Cat Ran' is greater than 'a red cat'. 
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Conc:at.Li.ts 

FUNCTION Concatlits<VAR litl, lit2: Bytes>: StringPtr; 

Purpose and Operarl:.ion 

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 

CONST x = "In progress"; 

MsgString := Concatlits('Find:', x>; 

MsgStringA.chars now equals "Find: In progress• 

NOTE: '1iJhen passing a pointer to a "VAR BYTES" parameter such as "VAR litl: 
BYTES", remember to dereference the pointer, or the ~11rong code wi 11 be 
generated. See the discussion of the Bytes data type in Chapter 3 for an 
e>:ampl e. 

ConcatSt.r::ings 

FUNCTION ConcatStrings(strl~str2:StringPtr): StringPtr; 

Purpose and Operation 

The function will create a new string containing strl and str2 concatenated 
together. Thelen and max 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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Copy□~String 

FUNCTION CopyOfString!str: StringPtr): StringPtr; 

Purpose and Operation 

This function creates a new string and copies the value of str to it. Thelen 
and max of the new string are both equal to the len of str. 

NOTE: some Common Code routines deallocate the strings they receive as 
arguments. If you don"t want to have certain strings deallocated by them, 
make a copy of the string with this procedure. 

CopyString 

PROCEDURE CopyStringlsource, 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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DataFormConfirmed 

FUNCTION DataFormConfirmed (VAR dataForm: DataFormType; 
dataFormMode: DataFormModeType; 
msgStatus: MessagePtr; 

Purpose and Operation 

msg : Stringptq 
VAR rect : Rectangle; 

keyProcess WORD; 
VAR ch : CHAR) : BOOLEAN; 

This function displays the specified form and, when confirmed, returns 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 displayed must be defined in a PLM data 
structure. Refer to Chapter 8 for a description of the PLM data structure and 
the data types used with the form. 

dataForm The form's PLM data structure. 
dataFormMode This i!:- an enumerated type: "normalDataForm" initializes and 

dis.plays the form, "init □nlyDataForm" just initializes the for-m, 
"runOnlyDataForm" displays an initialized form. 

msgStatus The MessagePtr you use for all activity with messages. If any 
messages are currently visible then the form will be displayed 
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. 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 MsgClearPrompt to remove it. 

rect This rectangle defines what part of your window the form will be 
displayed in. Common Code will update this rectangle to reflect 
what part of the window was actually 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. Vou should look 
at this value only if the form was not confirmed. 
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FUNCTION DataMenuConfirmed (dataMenu: DataMenuType; 
msgStatus: MessagePtr; 
msg: StringPtr; 

Parameters 

dataMenu 

msgStatu!::. 

msg 

rect 

keyProcess 

selection 
ch 

VAR rect : Rectangle; 
keyProcess: WORD; 

VAR selection: INTEGER; 
VAR ch: CHAR> : BOOLEAN; 

The menu (the name of the second data item defined in the PLM 
module). 
The MessagePtr you use for all activity with messages. If any 
messages are currently visible then the menu will be displayed 
above them. 
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 others. 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 MsgClearPrompt to remove it. 
This rectangle defines what part of your window the menu will be 
displayed in. Common Code will update this rectangle to reflect 
what part of the window was actually used. It will not include 
the area used by any messages. 
This is the cursor process ID. Common Code requires this for 
menus, forms, and tables. It must be initialized with 
"FldStartl<eys" prior to use. 
This Integer returns which item was selected on the menu. 
This CHAR returns the key that was pressed last. You should look 
at this value only if the menu was not confirmed. 
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De:leteBytes 

PROCEDURE DeleteBytes !VAR source, dest: Bytes; 
sourcelen, pas, byteCount: Wordl; 

Purpose and Operation 

This procedure deletes a given number of bytes 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 arrays, structures, strings, 
etc. 

Source and dest can refer to the same area of memory or to different areas. 

MOTE: l>Jhen passing a pointer to a "VAF: BYTES" parameter such as "'·,1AF: source: 
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 
e,:ample. 

Parameters 

c,:,ource 

dest 

soLwcelen 

pos 

byteCount 

A pointer to an area of memory. DeleteBytes copies source into 
dest, removing a specified number of bytes, as shown below. 

A pointer to the resulting area of memory that contains the source 
area without the deleted bytes. 

The length of the source area, in bytes. 

The position within the source area where DeleteBytes begins 
deleting bytes. 

The number of bytes to be deleted. 

Del.eteFromStr:i.ng 

PROCEDURE DeleteFromString!str: StringPtr; 
firstPos, lastPos: Integer); 

Purpose and Operation 

This procedure deletes characters from the string, starting at firstPos and 
ending at lastPos. The routine then joins the remaining characters together 
to close the gap. The max value of the string is unchanged. 
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Equ.a.ISt:r ings 

FUNCTION Eq02lStri0gslstr1,str2: Str\ngPtrl;Boolean; 

Purpose and Operation 

NOTE: This routine does NOT discri~inate between uppercase and lowercase, T~e 
~.1-ri:-:g 'GFiD' i::. e 1:~u2.l tn 'g:-itj',, 

Exac~CopyOfS~r±ng 

r0NCTTON ~xactCopy □ fStrjng loldStr Str'ngF'tr) 

Purpose and Operation 

string and returns -:t 

The exact copy will have .len set to the current .len 
ind .ma\ set to th~ c~rrent.max of the specified string~ This function is 
aiten used 1~ conJLnction with data driven forms to obtain a copy o{ editable 
string ch~ices bhich ~ould otherwise be lost when the form is disposed of. 

Parameters 

Fune ti on Return 

A pointer to th2 new string created by the copy oper3tion. 
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FFE:xecuteCC>mmand 

FUNCTION FFExecuteCommand (filename: StringPtrl 

Purpose and Operation 

WORD; 

This function is used to load a file and the application required to work on 
that file into memory. In GRiD applications it is called when the File form 
is confirmed and the user has specified a "'Ne>:t action" of "Get ne1·1 file and 
its application". 

This function requires only the file name (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 Executive looks for an application program with a Kind 
of ~Run Text~ and loads that program and the specified text file into memory. 

The cal.ling pr- □gram must check for an en~or 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 
e:-: i ted. 

Parameters 

fileName A string pointer to the name of the file as returned by the 
FileF□rmConfirmed function. 

Fune ti on Return 

The function will retLwn 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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Fi1eFormCon~irmed 

FUNCTION FileFormConfirmed !FFMode: FFModeType; 
keyProcess: WORD; 

VAF: ch: CHAR; 
VAR forrnRect: Rectangle; 

prompt: StringPtr; 
VAR pathName: StringPtr; 

spare: StringPtr; 
VAR defaultRec: DefaultTypeRec; 

attachMode: BOOLEAN; 
mode :BYTE; 
acce!'.:-!:-: BYTE; 

VAR connection: WORD; 
exchangeMode: FFExchangeMode; 

VAR exchangeResult: FFExchangeResult; 
VAR saveResult: FFSaveResult) : Boolean; 

Purpose and Operation 

This function displays the File form~ handles movement of the selection 
outline when the user presses the arrow keys 1 and return~ with the selected 
items when the form is confirmed. The function also displays appropriate 
messages and prompts. The items that will be displayed in the form can be 
varied according to conditions established when the function is called~ Table 
13-1 lists typical settings used by GRiD applications when calling this 
function. For a thorough discussion of the capabilities of this function, 
refer to Chapter 8. 

Parameters 

FFMode 

keyF'rocess 

ch 

formRect 

prompt 

pathName 

spare 

An FFGet or FFPut. Usually set to FFGet e>:cept for "vlri te to a 
file". Deter-mines 1c,hi ch message t-Ji 11 be displayed with the 
f or-m. 
This is the cursor process ID. Common Code requires this for 
menus, forms, and tables. It must be initialized with 
"FldStartKeys" prior to use. 
The last keystroke typed. You should need to look at this 
character only when the form is not confirmed. 
This rectangle defines what part of your window the form will 
be displayed in. Returns the rectangle that your application 
should refre!':!.h. 
A pointer to the string to be displayed as the prompt for the 
form. This stringPtr- is automatically deallocated. 
The pathName parts 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 
~Text~. On return, it indicates the actual complete pathName 
that the user confirmed. 
Not currently used. Pass NIL to this parameter to ensure 
compatibility with future uses. 

Procedures and Functions 13-17 



Save 
E~change 
Include 
lifite 
Append 
Erase 

defaul tF:ec 

attachMode 

fileMode 

connection 

e>:changeMode 

Defines which part(s) of the pathName parameter should be 
displayed 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 "Shm,, 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 access mode for the attach such as read only, write only, 
update (read/write). (See DsAttach in the GRiD-0S Reference 
for a discussion of these modes.) 
The connection number of the attached file returned by the 
function. 
Specifies ~·1hether to display the "Ne>:t action" (e:,:change) 
and/or- "Save changes" items on the form. 

e>:changeResult On entr-y, specifies 1»1hich of the "Ne>:t action" choices should 
be displayed; on return contains the choice that was confirmed. 
See Chapter 8 for a detailed discussion. 

saveResult On entry~ specifies 1,Jhich of the "Save chanqes" choices should 
be in the selection outline; on return contains the choice that 
1,1as confirmed. 

FFnode l)efault at heh fi I e access Euhangl! FFExcha11geResul t 
Dev Subj Title Kind Node Node "ode ( Input l 

FFM Yes Yes No Yes Trne Update Update NoEx/HoS Don't Exchange 
FF6et Yes Yes llo Yes True Update Read ExAndSm Ex Fil esAnd/OrApps 
FF6et Yes Yes llo Ye; Tnie Old Read NoEr./NoS Doo' t Exchange 
FFPut Yes Yes No Yes True New Update ExAndSave Don't Euhange 
FF6et Yes Yes No Yes Trne Updah> Updatli ExAndSave Don't Exchange 
FFGet Yes Yes No Yes True Did Update NoEr./NoS Don't Exchange 

Char acteri stirs FfSet Yes Yes No Yes False Old Update tloE~/~oS Do11't Euhang!! 

Table 13-1. Typical parameter settings for FileFormConfirmed 
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Fina1izePr~pertiesLength 

PROCEDURE FinalizePropertiesLengthlconn: Word; 
VAR error: Word); 

Purpose and Operation 

This procedure takes the current File Position (longlntl and writes that value 
to the file's 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 you have written the last of your common 
properties records. After calling this procedure, you can begin writing data 
records and application properties records. 

Parameters 

conn The connection number specifying the data file whose properties 
records' length are being finalized. 
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FindByte 

FUNCTION FindByte(VAR source: Bytes; 
ByteT□Find: Char; 
count: Word; 
VAR index: Word): Boolean; 

Purpose and Operation 

This function searches an array of bytes in memory for a given character, and 
returns its position in the array. 

Parameters 

source 

ByteToFind 

count 

index 

Returns 

A pointer to the location of the data 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 PL/M. Hence, index= 0 represents the first position in 
the memory area. 

FindByte returns a Boolean indicating whether or not the byte was found in the 
memory area. If FindByte returns 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 IFFFFh). 
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FindThisTit1e 

FUNCTION FindThisTitle!title:StringPtr; 
VAR error:Word):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 returns a complete pathname 
('device'subject'title~kind~) to the specified file. This function is used by 
GRiD programs 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~Kind~ of the desired 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 NIL pointer is 
returned. 
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F1dDimHi1ightFi~1d 

PROCEDURE FldDimHilightField(VAR field: FieldDescriptor); 

Purpose and Operation 

This procedure draws a one-pixel dashed outline box around the field, leaving 
a one-pixel space from the field boundary. 

F1dDra~Cursor 

PROCEDURE FldDrawCursor(VAR cur: CursorDescriptor>; 

Purpose and Operation 

This procedure makes the cursor visible and sets cur.on to True. It also sets 
the cursor blink count. 
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F1dDra~Fie1d 

PROCEDURE FldDrawField!VAR field: FieldDescriptor); 

Purpose and Operation 

This procedure erases 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 you need to display initial values or redraw the updated value of a 
single field. This 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 a number is too wide to fit in the field"s display area, then FldDrawField 
truncates any additional fractional digits without rounding. If the integer 
portion of the number is too large, then it displays asterisks in the field to 
indicate rrverflow. The actual contents of the field are not changed, however. 

F1dDra~Fie1dChars 

PROCEDURE 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 you're redrawing many fields at once, it's faster to erase many fields at 
the same time, instead 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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F1dEditFi~1d 

FUNCTION FldEditFieldlVAR cur: CursorDescriptor; 
ch: Word): FieldEditResult; 

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 cursor. 
It recognizes BACKSPACE, CODE-BACKSPACE !erase previous word>, 
SHIFT-CarriageReturn, and arrow keys. Pressing the RETURN key enters both a 
Carriage Return (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 

processed 

outOfField 

bufferFull 

fieldFull 

escaped 

ok 

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. By 
testing for this result, you can allow terminal emulation 
characters !such as CTRL characters) to pass through the 
application to another 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. 
FldEditField doesn"t actually move the cursor out of the cell. 
Call FldChangeFields 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 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. 

The text buffer is not full, but not all 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 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 currently not implemented and will never be 
returned. 

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 pass a character of type Char to this routine, use the 
following example code. In the example, cursor is of type CursorDescriptor, 
oneCh is of type Char, and result is 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 asterisks. Erasing part of the number or enlarging 
the field causes the asterisks 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 
to hold the new character, but not all the characters in the field can be 
displayed. (The character is inserted into the field anyway. Th~ characters 
that are not shown are at the end of the buffer.) To display the hidden 
characters by changing the field into a multiline field, the program can 
change the size of the field's box and redraw it. 

There are two ways to generate a fieldFull result. 

o Fill up the field with text. The first character that cannot be 
displayed will cause a fieldFull result. 

o Type SHIFT-RETURN 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 space to a single field, 
change the size of its box and redraw it. 

Pressing the RETURN key by itself only inserts a Carriage Return - Line Feed 
pair into the field. You must press SHIFT-RETURN to begin a new line of a 
field. This distinction is necessary to maintain compatability with Compass 
Computer interchange files. SHIFT-RETURN enables you to define multiple lines 
in a field, which can then be combined as a single Compass file record. 
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F1dEraseCursor 

PROCEDURE 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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F1dFormatLine 

FUNCTION FldFormatline (VAR field: FieldDescriptor; 
charlndex: Word; 
VAR limPos: Word; 
VAR leftEdge: Integer): Boolean; 

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 automatically: 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. Note that all characters in a field are 
displayed, including spaces. If a space occurs in the field, it may be 
displayed as the first character of a line; that line will appear indented by 
a space. 

This function, also interprets RETURN and SHIFT-RETURN separately. 
FldFormatLine formats Carriage Return and Line Feed characters 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 

char Index 

limPos 

leftEdge 

Returns 

The FieldDescriptor of the field being formatted. 

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 respectively from the text string. 

An index into the field's text string that shows which character 
in the text string will begin the NEXT line. This variable is an 
OUTPUT from FldFormatline. 

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. 
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The output of FldFormatline is a Boolean. If it is True, then the current 
formatted line contains the last of the text from the text string. If it is 
False, then there is still more text left in the text string to be formatted. 

Example 

To format a multi-line field, the application will need to call FldFormatline 
repeatedly. The limPos that FldFormatline calculates becomes the new 
charlndex when FldFormatline is called again: 

FldFormatline ( 

FldFormatline 

charlndex, limPos, 
= 1 

charlndex, limPos, 

FldFormatline ( , charlndex, limPos, 

The limPos variable is an output representing where the next line should 
start. When you call the procedure again, the old limPos should now become 
charindex, which shows where the current line begins. 
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F1dH11ightFie1d 

PROCEDURE FldHilightField(VAR field: FieldDescriptor); 

Purpose and Operation 

This procedure draws an outline box around the field. The line of the box's 
outline 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. 

F1dinsertXnFie1d 

FUNCTION FldinsertlnFieldlVAR cur: CursorDescriptor; 
ch: Char): Boolean; 

Purpose and Operation 

This function 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. 

F1dXnvertChar 

PROCEDURE FldlnvertChar(field: FieldPtr; pos: Word); 

Purpose and Operation 

This routine performs an exclusive OR operation with a field's screen display 
to change a character position to inverse-video. 
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Fl.dReadKey 

FUNCTION FldReadKey(VAR cursor: CursorDescriptor): Word; 

FldReadKey replaces two routines, ConKeyPressed and ConCharln, 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 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. (Your application 
program will wait at the statement containing this function call.) If a key 
is pressed, then the function returns the character, and your application 
program can continue. 

Note: Call FldStartKeys once when you initialize your program, before calling 
this function. When your program finishes, call OsDeleteProcess to delete the 
cursor process. 

Status bits from the keyboard are returned in the high order byte of the word. 
The high-order byte of the word is defined as follows: 

Bit Abbreviation Meaning 
~----~~----~ -------

8 IBF =1 if character available 
9 OBF =1 if lat est command 

has not been processed 
10 (not used) (not used) 
11 (not used) (not used) 
12 F:PT =1 if a repeated character 
13 SHFT =1 if a shifted character 
14 CODE =1 if a code character 
15 CTRL =1 if a control character-

Use the example code below to ignore the status byte in your programs. In it, 
ch is of type Char, and cursor is of type CursorDescriptor. 

ch:= Chr(FldReadKeylcursor)); 
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Fl. d Set Cur sc:u-

PROCEDURE FldSetCursor(VAR cur: CursorDescriptor; 
field: FieldPtrl; 

Purpose and Operation 

This procedure sets the cursor at the last characater position in the given 
field and sets Cur.on to False. The procedure does not alter the display. 

F:ldSetPos 

PROCEDURE FldSetPos(VAR cur~ Cursor-Descriptor; 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 cursor. An application can set the cursor to any 
character position in the field. The display is unchanged. Cur.on is set to 
False. 

Fl.dSt.artKeys. 

PROCEDURE FldStartKeys (VAR cursor: CursorDescriptor); 

FldStartKeys starts a process to control the cursor. It puts the PID of the 
process into cursor.keyProcess. (You use it to "initialize" the cursor, in 
eHect.) 
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Font Count 

FUNCTION 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 use 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 may be useful. 

FontGetN 

FUNCTION FantGetN Cname: StringPtr): Integer; 

Purpose and Operation 

Given a pointer to the font name, this function returns an integer (index) 
that is associated with the current font. This value can then be used to 
correctly position the choice field highlight when an application displays a 
data driven form. 

FontNthName 

FUNCTION FontNthName(index: Integer): StringPtr; 

Purpose and Operation 

Given the font index number, this function returns a pointer to the string 
containing the name of a font. Clf the index value is not in the list of 
fonts, the function returns NIL.) This function can thus be used by an 
application to 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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PROCEDURE FontSetName(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. 

Possible Errors 

All disk errors. 
Out of memory. 

Font Set Nth 

PROCEDURE FontSetNthlindex: Integer; VAR error: Word}; 

Purpose and Operation 

This procedure causes the font specified by the index parameter to be loaded 
into memory. This font thus becomes the current font. 

Possible Errors 

All disk errors. 
Out of memory. 
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Forml:ni.t 

FUNCTION Formlnit 
CusableRect: Rectangle; 
itemCount, 
ma>: ChPerlabel , 
choi ceLi nes: Integer; 
FUNCTION 

ItemStr(col,row: Integer; 
field: FieldPtr): StringPtr 

1 • MenuFormPtr; 

Purpose and Operation 

This procedure creates and initializes a form with a 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 Appendix C for a complete description of this function. 

FreeSt.r:ing 

PROCEDURE FreeStringCVAR str~ StringPtr>; 

Purpose and Operation 

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

Note: you must NEVER modify StringA.max, because FreeString uses that number 
to determine how much memory to release to the heap. Other data values may be 
incorrectly released if StringA.max is changed from its original value. 

FreeStringsinDataF~rm 

PROCEDURE FreeStringslnDataForm (VAR dataForm 

Purpose and Operation 

DataFormType); 

This procedure 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 you store the 
values of a form in permanent variables, you can call this procedure after you 
have copied current form values into the variables. 

Parameters 

dataForm The form whose strings are to be freed. 
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FUNCTION GetDirltem (dirConn: WORD; 
matchName: StringPtr; 
setTheWildCard: BOOLEAN; 
setTheDirection : Byte; 
fileName: StringPtr; 

VAR Eof : BOOLEAN): WORD; 

Purpose and Operation 

This function obtains lists of devices, subjects or titles from a directory 
file. Each time you call it, the next item that matches the specified 
matchName is returned from the specified connection. The matchName can 
contain wild card characters. You can search forward or backward through the 
directory and can change the direction with each call. 

Paramters 

dirConn 

matchName 

setTheWildCard 
setTheDirection 

fileName 

Eof 

Function Return 

A connection number obtained with the OpenDirectory 
routine. 
A pointer to the string to be matched; it can include 
wildcard characters (CODE-W, decimal 247). Refer to 
Chapter 12 for examples of the use of wildcards. 
Each time you use a new matchName, set this 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) set it to 1. If you want the direction of 
search to remain unchanged while you change other 
parameters, set this parameter to 2. 
A pointer to the string containing the matched name 
returned by the function. If length of this pointer is 
zero, it indicates no match was found. 
If the end or beginning of the file was reached, Eof will 
be TRUE. 

The error code; zero (0) indicates success. 
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Get.Next.Record 

FUNCTION GetNextRecord (conn: Word 
VAR gRecord: GeneralRecordPointer; 
VAR gRecordlength: Word; 

thislsTheAuthorCalling: Boolean; 
VAR error: Word)~ Boolean; 

Purpose and Operation 

If this function returns TRUE, the function returns with a pointer to the next 
record from the data file and the length of that record. If you have 

specified that you are the author of this file, all property records, 
including application (user) ies, will be retrieved using this call. 
If you have specified that you are not the author, application (user) 
properties records are automatically skipped and only common properties 
records are returned. The procedure updates the current file position nter 
so that it is pointing just beyond the end of the record just returned. 

If the function returns FALSE, it indicates that the record is a data record. 
The current file position pointer is tioned 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. Note: when a data record is 
encountered by this function, it is up to the application to read the data 
record. There is no automatic mechanism to skip over the record and, in fact, 
subsequent calls to GetNextRecord will not update the current file position 
pointer. You must use OsRead to move the pointer to the end of the data 
record before calling GetNextRecord n. 

Parameters 

conn 

gRecord 

gRecordlength 

thisisTheAuthorCalling 

Fum::tion Return 

The connection number for the file i,Jhose records are 
being read. 
A pointer to the beginning of the buffer holding the 
next record from the data file. The function 
allocates a new buffer if gRecord is NIL or if the 
current I of the buffer is shorter than the 
next record in the file. The format of gRecord is 
defined bel m,,. 
A Word specif ng the length of the properties 
record. Note that the value returned here is 
meaningless for data records. 
A Boolean that, if set permits all property 
records !common and user) in the data file ta be 
read. If set false, the function automatically 
skips application (user) properties records and 
returns only common properties records. 

The procedure always returns a Boolean that is True if the first byte of the 
record contains FE hex la common properties record). It also returns True it 
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you are the author of the file (thislsTheAuthorCalling set True} and the first 
byte of the record contains FD hex (a binary user properties record) or FF hex 
(a user properties text re~ord}. 

General Record Format 

CONST userPropsByte = OFFh; 
commonPropsByte = OFEh; 
binaryUserPropsByte = OFDh; 

GeneralRecord = RECORD 
CASE headerByte: Byte OF 

userPropsByte: ( textString: ARRAY [1 .. 2] OF Char ); C ends with CRLF} 
commonPropsByte: ( commonProps: CommonPropertiesRecord >; 
binaryUserPropsByte: userlength: Word; userProps: ARRAY [1 .. 1] OF 

Byte>; 
END; 

GeneralRecordPointer = AGeneralRecord; 
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GetVersionStr~ng 

FUNCTION GetVersionString (pID 

Purpose and Operation 

Word) StringPtr; 

This function returns a pointer to the string containing the version number 
and message for the file identified by the pID parameter. GRiD applications 
use this function to obtain their own version number for display when the 
application is first initialized and when the user presses CODE-?. 

Parameters 

pID process ID for the current application. 
own pID.) 

(Use OsWhoAmI to obtain your 

Returns 

A pointer to a string containing a three numeral version number in the 
following format: 

'Version x.y.z' 

where x, y, and z are inteqers in the range [0 .. 255]. Applications may assign 
significance to x, y, and z. If the software has not had the version set in 
the file descriptor by the version program, the string returned will be: 

'Version 0.0.0' 
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l:nsertBytes 

PROCEDURE InsertBytes (VAR source, dest: Bytes; 
len, pos, byteCount: Word>; 

Purpose and Operation 

This procedure inserts bytes into a specified area of memory. The contents of 
the inserted bytes are undefined. This procedure is useful for inserting new 
elements into arrays, structures, strings, etc. 

Source and dest can refer to the same area of memory or to different areas. 

Parameters 

source 

dest 

len 

pos 

byteCount 

A pointer to an area of memory. InsertBytes copies source into 
dest, inserting a specified number of bytes, as shown below. 

A pointer to the resulting area of memory containing the source 
area and the inserted bytes. 

The length of the source area, in bytes. 

The position within the source area where the insertion begins. 

The number of bytes to be inserted. 
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InsertCharinString 

FUNCTION InsertCharlnString(ch: Char; 
str: StringPtr; 
pos: Integer): Boolean; 

Purpose and Operation 

This function inserts a single character into a string. It inserts ch into 
str beginning at the character position given by pos. 

If inserting the ch would make str longer than its max length, then 
InsertinString returns False, and nothing is inserted. 

InsertinStr1ng 

FUNCTION lnsertlnString(piece, str: StringPtr; 
pos: Integer>: Boolean; 

Purpose and Operation 

This function inserts a string into another string. It inserts piece into str 
beginning at the character position given by pos. The e>:isting characters of 
str are moved aside to make room for the insertion. 

If inserting the piece would make str longer than its max length, then 
InsertinString returns False, and nothing is inserted. 

IntegerToString 

FUNCTION IntegerToString(int: Integer): StringPtr; 

Purpose and Operation 

IntegerToString converts an integer between -32768 and 32767 inclusive into a 
string, then returns a stringPtr to the string value. 
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Le-ft.Margin 

FUNCTION LeftMargin: Integer; 

Purpose and Operation 

This function returns the size of the left margin (in pixels} of a field. 
This 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 illustrates the value returned by LeftMargin. 

Left-1'1-:it-o:i in 
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LoadOverl.ay 

PROCEDURE LoadOverlay(whatlay: OverlayType; 
VAR error : Word); 

Purpose and Operation 

This procedure loads the specified Common Code overlay into memory. The 
whatlay parameter requires an enumerated type that is defined as follows: 

TYPE overlayType = lnoOverlay,evaluatorlay,userCommonlay, commandlay>; 

The whatlay parameter specifies which of the Common Code overlays is 
to be loaded. The "user-Commonlay" is the one used in conjunction 
with the directory routines and is the only one typically required 
by application programs. If the specified overlay is already loaded 
into memory, then no action is performed by this r-outine. 

If the required overlay can not be found, the message "Error- I: 
Unable to access system device" is displayed. This error would 
occur, for example, if Common Code was originally loaded from a 
diskette and that diskette was subsequently removed and not 
accessible when LoadOverlay is called. 

Parameters 

Specifies which of the Common Code overlays is to be 
loaded. 
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Max 

FUNCTION 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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MenuFormCon~irmed 

FUNCTION MenuFormConfirmed 
(menuForm: MenuFormPtr; 
keyProcess: Word; 
FUNCTION ItemStr(col, row: Integer; 

field: Fieldptr; 
) : Stringnr; 

FUNCTION ChoiceStr(col, row: Integer; 
choice: Integer; 
) : StringPtr; 

FUNCTION ChoicelnfoCcol~ row, choice: Integer; 
request: ChoiceRequest 
} : Integer; 

FUNCTION ScrollKey lch~ Char): UpdateKind; 
VAR selection: Integer; 
\JAR 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. Refer to Appendix C for a complete 
description of MenuFormConfirmed. 

FUNCTION MenuFormDispcse(menuForm: MenuFormPtr): 
MenuFormPtr; 

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 
forms and is not required with data-driven menus and forms. 
to Appendix C for a description of this function. 

Procedures and Functions 

and 
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MenuXnit 

FUNCTION Menulnit(usableRect: Rectangle; 
itemCount: Integer; 
FUNCTION ItemStrlindex: Integer): StringPtr): 

MenuFormPtr; 

Purpose and Oper~tion 

This procedure creates and initializes a menu having a single column 
of choices. It is used with the old-style of dynamic menus and is 
not required with data-driven menus. Refer to Appendix C for a 
complete decsription of this function. 
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Min 

FUNCTION Min (a,b 

Purpose and Operation 

Integer): Integer; 

This function returns the value of the smaller of two integers. 

Parameters 

a,b The integers to be compared. 
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MoveBytes 

PROCEDURE MoveBytes(VAR source: Bytes; 
VAR dest: Bytes; length: Word); 

Purpose and Operation 

MoveBytes moves data from one location in memory to another. 

NOTE: When passing a pointer to a "VAR BYTES" parameter such as 
"VAF: source: 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 

source 

dest 

length 

A pointer to the location of the data to be moved (i.e., 
to the first element of an array of bytes). 

A pointer to the new destination of the moved data (i.e., 
to an element of an array of bytes). 

Specifies how many bytes are to be moved, from Oto 65535. 

MoveReverseBytes 

PROCEDURE MoveReverseBytes(VAR source: Bytes; 
VAR dest: Bytes; length: Wordl; 

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 figure below. This allows you to move 
bytes into a destination that overlaps the source location. 

NOTE: 1,,lhen passing a pointer to a "VAR BYTES" parameter such as 
"VAR source: 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 

SOLWCe 

dest 

A pointer to the location of the data to be moved li.e., 
to the first element of an array of bytes). 

A pointer to the new destination of the moved data (i.e., 
to an element of an array of bytes). (Note 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 Oto 65535. 
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MsgC1earMessage 

FUNCTION MsgClearMessagelmsg 

Purpose and Operation 

MessagePtr) Boolean 

Erases any messages currently displayed. This does not erase 
prompts. Visible prompts 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 msgA.rect. 

MsgC1earPrompt 

FUNCTION MsgClearPrompt(msg 

Purpose and Operation 

MessagePtr) Boolean 

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 msgA.rect. 
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MsgExi.t 

PROCEDURE MsgExit(code 

Purpose and Operation 

Word; msg MessagePtr-) 

This pr-ocedure can be used by an application to display a pr-edefined 
message and then exit. The code parameter- dictates which message 
will be displayed: 

code 
0 

other 

Message displayed 
(no message displayed) 

Out of memory 
Confirm to e}: it 
System Error-: [error code] 
Confirm to reinitialize system 

An OsExit is always peformed automatically by MsgExit. If the code 
is O, no message is displayed and the exit is immediate. If the 
code is 2, the message "Out of memory ... " is displayed and the e>:it 
is performed when the user presses CODE-RETURN: if any other key 
are pressed, they are ignored. 

Any code other than O or 2 indicates a catastrophic event. The 
sy!':.tem error code 1,-ii 11 be displayed along with the "Confirm to 
reinitialize.,." message and the e>:it. will be performed when the 
user presses CODE-RETURN: any other keys ore ignored. 
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Msginit 

FUNCTION Msg!nit 

Purpose and Operation 

MessagePtr 

This 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 box field 
in type FieldDescriptor is initialized to the bottom of the current 
window. This is the default position of all single message/prompts 
and the point at which stacking begins. 

Each message or prompt you 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 = 
RECORD 
messageShowing: Boolean; 
stackSize: Byte; 
field: FieldPtr; 
rect: Rectangle; 
anythingShowing 
E~; 

{area to be updated} 
Boolean; 

MessagePtr = AMessageStatus; 

messageShowing A boolean that indicates if a message is 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 is NOT altered by the application. 
It is initialized by Msglnit and updated by the 
various message calls. 

field Pointer 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. 
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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; 

E~; 

FieldPtr = AFieldDescriptor; 
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MsgXnitiaiusage 

FUNCTION MsglnitialUsage: Langlnt; 

Purpose and Operation 

When initializing your application, call MsglnitialUsage to find the 
amount of memory taken by the application code itself, without the 
user's workspace. 

MsgShowDecoded 

FUNCTION MsgShowDecoded(msg 
Boolean 

Purpose and Operation 

MessagePtr; errorCode Integer) 

MsgShowDecoded 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 displays it as a 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 respnds just like a 
standard message. 

If the return value of the function is true, the application must 
update the rectangle in the window indicated by msgA.rect. 

For a list of error codes and their corresponding messages, see 
Appendix B of the GRiD-0S Reference Manual. 
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MsgShowError 

FUNCTION MsgShowError(msg 

Purpose and Operation 

MessagePtr; str StringPtr) Boolean 

This function erases the previous message or prompt (stack), then 
displays the given string as a one line message at the bottom of the 
window. Unlike the other display routines, it freezes the keyboard 
for two seconds, not responding to any input during that time. 
After the two second interval, it respnds just like a standard 
message. The msg variable keeps track of the status of the message. 
MsgShowError 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 msgA.rect. 

Parameters 

msg A pointer to the MessageStatus record for this message. 
str A pointer to the message 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 msgA.rect. 
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MsgSh,owMessage 

FUNCTION MsgShowMessage(msg 

Purpose and Operation 

MessageF'tr; str StringPtrl Boolean 

This 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 variable keeps track of the status of the 
message. MsgShowMessage 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 msgA.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 clears 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 message. 
str A pointer to the message 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 msgA.rect. 

FUNCTION MsgShowPrompt(msg 

Purpose and Operation 

MessagePtr; str Str-ingPtr) Boolean 

This function erases the previous message(s) or prampt(s) before 
displaying the given string as a one line prompt at the bottom of 
the window. The msg variable teeps track of the status of the 
prompt. MsgShowPrompt 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 msgA.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 future stacking of messages will be in reference 
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to this new position. MsgShowPrompt only clears 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 prompt. 
str 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 msgA.rect. 
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FUNCTION MsgStackMessagelmsg 
Boolean 

Purpose and Operation 

MessagePtr; str StringPtr) 

This function stacks a message on top of currently displayed 
messages. The 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 msgA.rect. 

Stacking a message on a prompt will first erase the prompt (stack 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 displayed. 

Function Return 

A boolean that, if true, indicates that the application must update 
the rectangle in the window indicated by msgA.rect. 
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MsgSt.ac:kPrompt 

FUNCTION MsgStackPromptCmsg 

Purpoge and Operation 

MessagePtr; str StringPtr-) Boolean 

This function stacks a prompt on top of currently displayed messages 
or prompts. The msg 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 msgA.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 

msg A pointer to the MessageStatus record for this prompt. 
str 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 msgA.rect. 
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MsgTrapExcept.i.on 

PROCEDURE MsgTrapException !VAR proc: Bytes); 

Purpose and Operation 

Call this procedure at the beginning of a program to register the 
name of the procedure to be executed if a Pascal run-time exception 
occurs. (Refer to the Pascal-86 User's guide for a discussion of 
run-time exceptions.) 

Parameters 

proc The name of the procedure (for e>:ample, "E::-:ceptionHandler") 
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 MsgTrapExceptionl 
will be invoked by the system when a run-time exception is detected. 
The exception handling routine must be in the following format: 

PROCEDURE ExceptionHandler (code, param, unused, 8087: WORD>; 
BEGIM 

{put your code here to deal with the exception} 
MsgE>: it (code); 

END; 

Only the first parameter, "code", is used be GRiD p1~ograms. Code is 
the actual error code detected by the Pascal run-time environment. 
The only error that an application can deal ttiith is "out of memory" 
Ccode O>; the application can try to save whatever data was being 
operated on before exiting. All other run-time errors are basically 
unrecoverable -- you should just perform a MsgExit using the code 
obtained when the Exception handler routine was called. 

13-60 CommonCode Reference 



Ne~St.ri..ng 

FUNCTION NewString(maxlength: Word): StringPtr; 

Purpose and Operation 

NewString allocates memory for a new string of the given length and 
returns a string pointer to that area in memory. The maxlength that 
is passed as a parameter becomes the maximum length (max) of the new 
string, and the current length (len) is initialized to zero. If you 
try to refer to an element in the string beyond stringA.chars[maxl 
another variable's memory area may be damaged. 

CAUTION: ONLY NewString and NewStringlit WILL PROPERLY ALLOCATE 
SPACE FOR THESE STRINGS. NEVER call New(Str-ingPlr) because New !-'Jill 
allocate all 65535 bytes according to the declaration of 
String.chars[l .. 65535] 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.chars[l .. 65535] 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 
NewString or NewStringLit. 

NewStri.ngLi.t 

FUNCTION NewStringLitCVAR lit: Bytes>: StringPtr; 

Purpose and Operation 

NewStringLit takes a literal string, allocates memory for it, and 
returns a string pointer. The maximum length (max) and current 
length (len> of the new string is the length of the literal 
char-acters. 

NOTE: The last character of lit must be a DEL character 
!CODE-SHIFT-hyphen). NewStringlit needs the DEL character to 
determine the length of the string. 

Example 

string:= NewStringLitC'The results are'); 

Thelen and max of string are both 15. StringA.chars is equal to 
'The results are•. 

NOTE: !.-!hen 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 3 for an example. 
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Ni1ChoiceProc 

Ni1Choicein~o 

Ni1ItemStr 

Ni1Scro11Key 

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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OpenDirectory 

FUNCTION OpenDirectory (pathName: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 GetDiritem 
call can access the items in the directory. 

Parameters 

pathName A pointer to the pathname to be used to attach to the 
directory. To attach to a subject, specify the 
device-subject name with a kind of ~subject~ (for example, 
'Hard disk'Programs~Subject~l. To attach to a device root 
directory, specify just the device name (for example, 
'Hard Disk). To attach to the active device table, 
specify a pathName of zero length (pathNameA.len = 0). 

dirConn The connection that is returned and which is then used 
with GetDirltem to access the directory. 

Function Return 

The error code; zero (0) indicates success. 

13-64 CommonCode Reference 



Real.Te>Str:ing 

FUNCTION RealToStringlaReal: LongReal; 
fracDigits: Integer): StringPtr; 

Purpose and Operation 

RealToString converts a fifteen digit real number into a string 
variable. (The 8087 numeric processor uses fifteen and a half 
digits of precision; 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 return 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. 

NOTE: If fracDigits = 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: 

0.123456789012345 

1234.123456789012222 

The first number is accurate, but the final four digits of the 
second number ("2222") are spurious. 

Although this function takes a LongReal parameter, it can also 
convert numbers of type Real and Longlnt. Real numbers can be used 
as parameters dire~tly, because Pascal converts them to LongReals 
automatically. 

RealToString is the only function that can be used to convert 
Longlnt numbers to strings. (The Longlnt type is not compatible 
with the IntegerToString function.) To convert a Longlnt number to 
a string: 

',JAR a: Longint; 
b: LongReal; 

b : = a; 
resultstring = RealloString(b,O); 
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Right.Margin 

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 values returned by the 
font-oriented functions such as CharWidth to determine the size of 
fields. The following figure illustrates the value returned by 
RightMar-gin. 
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SetBytes 

PROCEDURE SetBytes (value: Char; 
\JAR dest: Bytes; 

count: !>lord) ; 

Purpose and Operation 

This procedure sets every byte. in the destination area to the same 
given value. 

NOTE: l!Jhen passing a pointer to a "\JAR BYTES" parameter such as 
"'.JAR dest: BYTES", remember to dereference the pointer, or the ttJrong 
code will be generated. See the discussion of the Bytes data type 
in Chapter 3 for an example. 

Parameters 

value The value that SetBytes will assign to every byte in the 
memor-y ar-ea. 

dest 

count 

A pointer to the destination area in memory. 

The length of the destination area, in bytes. 

Set.Pre-Fix 

PROCEDURE SetPrefix (prefixName: StringPtr>; 

Purpose and Operation 

This routine can be used by the application to set the prefix, that 
is, the current device and subject. For example, if the current 
prefix is 'Floppy disk'progr-ams, then 
SetPr-efi>:(Ne1,,Stringlit(''Hard disk'lncs'')} sets the prefi>: to 
'Har-d disk' Ines. (Note that there must be a backquote ( ') character­
fol lowing the subject name. If you 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 
string is ignored. 
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SkipPropert:ies 

PROCEDURE (conn: Word; 
VAR error: Word); 

Purpose and Operation 

Given a connection number of a file, this procedure automatically 
skips over all common proper-ti es n:.>cords in a data file and moves 
the current file position pointer. Thus, a subsequent OsRead or 
GetNextRecord call would begin with the first record following the 
common properties. 

,StringO~Formitem 

FUNCTION StringOfFormltem (VAR dataForm: DataFormType; 
row: INTEGER) : StringPtr; 

Purpose and Operation 

This function returns a stringPtr to the text actually displayed in 
a form item. It can be used if you need to know the text of a 
choice selection as opposed to the number of the choice. 

Parameters 

dataForm The form containing the desired text. 
row 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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StringTo:Int.eger 

FUNCTION StringTolntegerlstr: StringPtr; 
VAR converted: Boolean): Integer; 

Purpose and Operation 

This function converts a string value into an integer. 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. 

Str :i ngToReaJ. 

FUNCTION StringToReal lstr: StringPtr; 
VAR converted: Boolean): LongReal; 

Purpose and Operation 

This function converts a string value into a real number. The 
varia,ble "converted" indicates whether the conversion i,ias 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 
Cfrom incorrect input, for example) the routine returns 0. 

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. 
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SubProper~y 

FUNCTION SubPrapertylStr StringPtr; 
index : Integeri StringPtr; 

Purpose and Operation 

This function picks a name out of a string made ccmprised of names 
and special characters. The special characters are the delimiter 
characters used in the GRiD-05 file system. Thus 1 this function is 
intended primarily to parse pathnames. 

Parameters 

Str The string containing the name and usually representing a 
pathname, 

Index An index into the string specifying which name from the 
string is to be obtained, 

Returns 

A substring of Str that was contained between delimiters. The legal 
delimiters are: ~,·, and : , 

Example 

If Str = 'WO'Programs'sample~text~ then 
SubProperty(str, 21 returns 'WO' 
SubPropertylstr, 5) returns 'text', 

If Str = sample~text:password then 
SubProperty(str, 11 returns 'sample' 
SubProperty(str, 31 returns 'password' 
SubProperty(str, 4) returns NIL. 
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BubBtr :i ngL:i t 

FUNCTION SubStringlit(VAR lit: Bytes; 
delim: Char; 
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 forms. For creating menus and 
forms, no carriage returns or line feeds should be embedded in the 
literal. 

NOTE: l!Jhen 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 

Ji t 

delim 

count 

Returns 

A pointer to a literal. All items should be 
concatenated together into a single literal, with the 
items separated from one another by delim characters. 
A delim character must follow the last item. 

The character that separates the items in the literal. 
It can be the literal character surrounded by single 
quotes, such as'' or '/', or it can be the ASCII 
value, as in CHR!l27). 

Most programmers use the DEL character as a delimiter 
-- '' or CHR(127). While DEL characters appear as a 
solid square when displayed on the screen in 
GRiDWrite, they may not appear on printouts due the 
limitations of some printers. 

An integer index to the substring of lit. 

SubStringlit returns a StringPtr pointing to a copy of the 
substring. The substring does not include any DEL characters. 
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Example 

If menuString = 'COPYMDVEDELETE' 
.. · .. 

DEL. char-acters 

then SubStringlit(menuString,'',1} returns a StringPtr containing 
'COPY". 

Other legal calls include: 

CONST x = 'a/b/c/' 
VAR A [1 .. 40] of Char; 

substr: StringPtr; 

substr := SubStringlit('ReadWriteAppend', '' 2); 
substr :~ SubStringlit(x, '/', 2); 
substr := SubStringLit(stringA,chars(1J, '/', 2); 
substr := SubStringlitlA, CHR(137), 21; 
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Tbl.AddCoJ. 

PROCEDURE TblAddCol !chPerline,linesPerField:Integer; 
VAR table: CellTable; 
shouldAlloc: Boolean; 
editable: Boolean}; 

Purpose and Operation 

This procedure appends another column to the CellTable matrix. The 
appended columns may have a different field width (characters per 
line) from the columns of the table being appended. By appending 
columns of different widths, you are not limited to tables of one 
width, such as the ones produced by TblinitTable. 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 you to 
construct tables made up of both editable and non-editable fields. 
For example, questionnaire templates would include non-editable 
areas for- the questions and editable areas for the responses. liJhen 
you add a column, the constraint is widened to include it. It's 
best to modify the cursor's constraint area after adding columns. 
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Tb1Ce110nScreen 

FUNCTION TblCellOnScreenlVAR table: CellTable; 
cell: Cellld): 
Boolean; 

Purpose and Operation 

This function returns whether the cell is within CellTable.visible, 
i.e., whether it is to be displayed. This routine has NO relation 
to CellTable.visibleRect, the table's clipping rectangle. 

TbiChangeFie1ds 

FUNCTION TblChangeFields(VAR table: CellTable; 
ch: Char): Boolean; 

Purpose and Operation 

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 currentCell.} Call it when EditTable 
returns a result of outOfField, and include the same ch character 
that you called TblEditTable with. TblChangeFields will return 
False if it is unable to move in the indicated direction, meaning 
that scrolling is necessary. 
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PROCEDURE TblConfirmSelection!VAR table: CellTable}; 

Purpose and Operation 

Call TblConfirmSelection to save the source selection range for 
commands that require 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: 

a It copies the Celllds and cursor positions in 
table.textcursor, table.anchor, and table.currentCell into 
table.sourceAnchor and table.sourceCurrent. The 
sourceAnchor and sourceCurrent Celllds are "normalized" so 
that sourceAnchor is the top left cell of the selection 
range, and sourceCurrent is the bottom right cell of the 
range. Both cells are corrected for scrolling -­
table.scrollCell is added to them. (This has the same 
result regardless of whether scrolling is easy or difficult 
case.) 

o It sets {table.anchor.pas} to nowhere, which will keep that 
value until the user presses CODE-B 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 Cellid) to complete the command. 

Tb1DimHi1ightCe11 

PROCEDURE TblDimHilightCell (VAR table: Cell Table; 
eel 1 : Cel 1 Id) ; 

Purpose and Operation 

This procedure draws a dashed outline around a cell. 
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Tb1DisposeScreen 

PROCEDURE TblDisposeScreen(screen: ScreenPtr; 
colCount: Integer); 

Purpose and Operation 

TblDisposeScreen deallocates screen arrays that have been created by 
TblNewScreen. The variable colCount represents the number of 
columns to be disposed of; it must equal 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 
TblNewCol. The number of rows (rowCountl to be disposed of must 
equal the number that were allocated when the column array was 
created. 

Tb1DisposeTab1e 

PROCEDURE TblDisposeTable!VAR Table: CellTable; 
shouldDispose: Boolean); 

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 = 

disposeText 
(True) 

dontDisposeText 
(False) 

operation 

dispose of the values of 
the .fields 

keep the values of the 
fields 

When shouldDispose = dontDisposeText, the procedure disposes of the 
table pointers and the field descriptors, but retains the values of 
each field. You might want to retain these values when other 
pointers need the values. 
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Tb1DrawGrid 

PROCEDURE TblDrawGr~d <VAR table: CellTable); 

Purpose and Operation 

Draws a frame around the visibleRect and grid lines between the 
fields of a table, if table.frame, table.verticalGrid, and 
table.horizontalGrid 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. The frame and grid lines are one pixel 
wide. 

Tb1Dra~Tab1e 

PROCEDURE TblDrawTable<VAR table: CellTableJ; 

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. 

If 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 
table.visibleRect). 

Application Note: To draw a newly initialized table, your 
application must call TblDrawTable (to draw the fields) and 
TblHilightTable (to draw the cursor and to outline the cursor's 
cell). Later, TblEditTable and TblChangeFields 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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Tb l. Ed :i t. Tab l. e, 

FUNCTION TblEditTable!VAR table: CellTable; 
ch: Wordl: FieldEditResult; 

Purpose and Operation 

This all-purpose table routine inserts 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 keyboard. It does not redraw the entire 
table, but just the changed field. 

The routine recognizes BACKSPACE, CODE-BACKSPACE (erase previous 
word}, RETURN, and arrow keys. 

If the value of the ch character belongs to the set of 
CellTable.commandKeys, the currentCell will be displayed in inverse 
video, CellTable.editMode is set to "command", and the selection 
mechanism 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 

After attempting to insert a character or perform a function, 
TblEditTable returns one of these values: 

ok 

processed 

escaped 

ignored 

outOfFif~ld 

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. 

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

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

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. By 
testing for this result, you can allow terminal 
emulation characters (such as CTRL characters) to pass 
through the application to another application or 
processor-. 

An attempt was made to move the cursor out of the 
cell. TblEditTable doesn't actually move the cursor 



bufferFull 

fieldFull 

out 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, if 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 not full, but not all 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 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. (To keep 
scrolling and selection consistent, you must add 
another line to every cell in the row using 
TblChangeRowHeight.) 
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Tb1Equa1C~11s 

FUNCTION TblEqualCells(cell1,cell2: Cellldl:Boolean; 

Purpose and Operation 

If the given Cellld's are equal, TblEqualCells returns True. 

PROCEDURE TblEscapeMode !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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Tb1Fie1dO~Ce11Xd 

FUNCTION TblFieldOfCellld!VAR table: CellTable; 
cell: Cellld): FieldPtr; 

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 
when working with cell variables of type Cellld, such as 
currentCell. 

Tb1Fie1d□~Co1Row 

FUNCTION TblFieldOfColRow(VAR table: CellTable; 
col, row: Integer): FieldPtr; 

Purpose and Operation 

This procedure, given a column and a row of a cell table, returns 
the pointer to the field. These two references return the same 
pointer value: 

TblFieldOfColRow(tablel, 1, 21 
table1.screenA[1)A[2] 

Tb1F1ndBaunds 

PROCEDURE TblFindBoundsCVAR table: CellTable; 
VAR rect: Rectangle; 
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 coordinates 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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Tb1GetSe1ectedCe11Ids 

PROCEDURE TblGetSelectedCellldsCVAR table:CellTabl2; 
VAR first~ last: Cell TJ;; 

Purpose and Operation 

This subroutine is used for· the ":Jifficult case" of scrolling" It 
locates the movingCell ~nd anchor Celllds, rearranges them in 
ascending rn~der 1 2::ljusts them from relative "unscrolled" Cell Id<:=, to 
absc.:i.ute "scrolled" Cell Ids, and returns them as "·first" and "last" 
absolute (logical) coordinates. 

When referring to a selection, call TblGetSelectedCelllds instead of 
referencing the anchor and movingCell directly. The movingCell 
could be located either before or after the anchor, but the 
variables "first" and "last" prevent anv errors that could arise 
from this ambiguity. 
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Tb1Hi1ightCe11 

PROCEDURE TblHilightCell !VAR table: CellTable; 
cell: Cellld); 

Purpose and Operation 

This procedure, given a CellTable and a Cellid, draws the 
appropriate outline around a cell, based on the value of 
hilightKind. 

Tb1Hi1ightTabie 

PROCEDURE TblHilightTable(VAR table: CellTablel; 

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. 

NOTE: The variable table.hilightOn stores whether. the highlighting 
is on or off. You can call TblHilightTable repeatedly, and the 
table will remain hilighted each time (rather that inverting from 
highlighted to unhighlighted). Do NOT erase the window while the 
table thinks its highlight is on, however. 
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Tb1InitTab1e 

PROCEDURE TbllnitTable(colPerScreen,rowPerScreen, 
chPerline,linesPerField: Integer; 
topleftMargin, 
fieldGap: Point; 
VAR table: CellTable; 
shouldAlloc: Boolean; 
editable: Boolean; 
commands: keys}; 

Purpose and Operation 

TbllnitTable 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 
initializes the constraint and visible 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 table settings~ 
refer to the description of the CellTable record in Chapter 11.) 

Parameters 

colPerScreen 
rowPerScreen 
chPerline 

linesPerField 

topleftMargin 

fieldGap 

table 
shouldAlloc 
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The number of vertical columns per table. 
The number of rows per table. 
The maximum number of characters allowed in each 
line of a field. 
The maximum number of lines allowed in each field 
-- especially useful for producing multi-line 
fields. 
The top left margin of the top left cell. Its x 
component is the horizontal distance in pixels from 
the left window bound to the top left pixel 
position of the top left field. Its y component is 
the vertical distance from the top window bound 
down to the top left pixel position of the top left 
field. 
The distance in pixels between fields, as they are 
displayed on the screen. The x component is the 
horizontal distance between field boundaries; they 
component is the vertical distance. 
The CellTable to be initialized by this procedure. 
A parameter to the procedure which specifies 
whether memory space should be allocated for the 
field values. If shouldAlloc = all □cText, the 
procedure will allocate the space; if shouldAlloc = 
dontAllocText, it sets the text pointer to nil and 
doesn't allocate any space. If you allocate the 



editable 

commands 

text after you'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 
is not displayed in the table. Refer to the table 
program examples in the appendices for additional 
discussions of techniques for allocating space for 
tables. 
A 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.screenA[columnJA[row]A.kind.editable. 
The set of legal command Keys for this particular 
table. Names for the Keys in the set can be found 
in the Keys.inc. 

The fieldWidth and fieldHeight for each cell are set according to 
the following formulae: 

fieldWidth := charsPerline • charWidth + leftMargin + 
rightMargin; 
fieldHeight := linesPerField * lineHeight + topMargin + 
bottomMargin; 

The values used for charsPerline and linesPerField are the ones you 
specify as parameters for this procedure. The values of charWidth, 
leftMargin, rightMargin, lineHeight, topMargin, and bottomMargin are 
dependent upon the current font being used. Refer 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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Tb1InvertRange 

PROCEDURE TbllnvertRange(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 is a 
rectangular span of cells that has been selected by the user. 
Nothing will happen if the procedure is called and no range has been 
selected. (To see whether a range has been selected, examine the 
variable table.anchor: if table.anchor.pas= nowhere, then no range 
has been selected.) 

Tb1InvertSpan 

PROCEDURE TbllnvertSpan(VAR table: CellTable; 
coll, col2, rowl, row2: Integer>; 

Purpose and Operation 

This procedure, given a span of cells, inverts the displayed cell of 
each field within the span. Spans are rectangular areas defined by 
column and row parameters. TbllnvertSpan will invert the additional 
selections when a user scrolls during a selection. 

Tb1NewScreen 

FUNCTION TblNewScreen(colCount: Integer): ScreenPtr; 

Purpose and Operation 

This function returns a pointer value to a screen array with the 
given number of columns, colCount. 
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Tbl.Scrol.l. 

PROCEDURE TblScroll (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 
visible and constraint so that they match the displayed area. 
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Tb1Scro11Ad~ustCe11Id 

PROCEDURE TblScrollAdjustCellld 

Purpose and Operation 

(VAR table: CellTable; 
VAR unscrolled, 

scrolled: Cell Id); 

This routine transforms an "unscrolled" Cell,d that is relative to 
the di=-play screen into an absolute "scrolled" Cellid, according to 
these formulas: 

scrolled.col= unscrolled.col + lscrollCell.col - 1) 

scrolled.row= unscrolled.row + lscrollCell.row - ll 

It returns the adjusted result in the variable "scrolled." 

Example 

When scrollCell = [3~4], the absolute Cellid of the top left cell in 
the table display (screenA[lJA[l]) is col = 3 and row= 4. 
TblScrollCell would map unscrolled = [1,1] into scrolled= [3,4]. 

Tb1SetCurrentCe11 

PROCEDURE TblSetCurrentCell (VAR table:CellTable; 
col, rm,i: Intege1r); 

Purpose and Operation 

This procedure sets 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 
another procedure hilights the table, however. 
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Tb1SetVisib1e 

PROCEDURE TblSetVisible!VAR table: CellTable>; 

Purpose and Operation 

This procedure adjusts 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 
to the top left Cellld that you want to be visible on the screen. 
<They are both initialized to 1 by TbllnitTable.) TblSetVisible 
calculates the other values based upon these two. 

When TblSetVisible executes, it will adjust table.visible.right and 
table.visible.bottom so that visibleRect is 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 
outline can move into entire eel.ls only. 

Note that if table.visible overlaps table.headingCols or 
table.headingRows, the constraint area will be even smaller. 
Heading Columns or Rows can be visible, but the cursor and cell 
outline cannot move into them -- so the constraint area must be 
correspondingly smaller. 

Tb1StartSe1ection 

PROCEDURE TblStartSelection(VAR table: CellTable; ch: Char>; 

Purpose and Operation 

This 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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Tb1Unhi1ightTab1e 

PROCEDURE TblUnhilightTable!VAR table: CellTablel; 

Purpose and Operation 

This procedure, given a cell table, erases the cursor, uninverts any 
range of selected cells, and removes the highlighting from any 
highlighted cells. The cursor is erased graphically only, so you 
must reset it elsewhere with TblSetCursor. 

TblUnhilightTable also depends upon table.hilight □n for its status 
-- see the note under TblHilightTable. 

Tb1UpdateRect 

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 a portion of the table. It is 
useful for redrawing the table after a message, a menu, or a form 
has been displayed. 
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TimeToS-tr.ing 

epoch : TimeTypel 

Purpose and Operation 

Converts time and date information from the OS to a string for 
use in a~ appli~ati □ n. 

Parameters 

Returns 

Currently ignored; i~ the future; it ~ill be used to 

to Oto permit Tuture implementations. 

Gata that the OS returns from the system clock. 

T1PE Tiruelype = RECORD 

month 1 day ; BYTE; 
hour 1 ,.n in u t e 7 E:-ec on d 
tenthOfSec 1 

dB.y[!fYE•i:ll'" 

BYTE; 

Other 
forms fay be available at a later d~te. 
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T~pMarg:in 

FUNCTION TopMargin: Integer; 

Purpose and Operation 

This function returns the size of the top margin (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. 

botton 
11-~n,iin 

lo:!fU'l-:11·9 in 
r···-..., 

( -~ h.t-:.\~~s = 1 ::, 
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TransJ.ateHeadi.ng 

FUNCTION TranslateHeading(inputStr StringPtr; 
width Integer; 

pageNum: Integer) 

Purpose and Operation 

Str-ingnr; 

This routine translates the input into a centered output string for 
printing on an Epson printer. Special symbols are translated in the 
upper or lower case. The output string will be no wider than the 
width parameter, regardless of the number of symbols included or the 
length of the input string. 

Special symbols: AP 
-···-o (date) 
-···-T (time l 

(page number) 

ie. a call to TranslateHeading with parameters: 
inputStr = 'Some file name AD AT Ap• 
i,iidth == 40 
pageNum == 5 
will return a string looking like: 

• Some fi 1 e name 5/09/83 8:33 am 
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UnDoDataF~rm 

PROCEDURE UnDoDataForm (VAR dataForm: DataFormType; 
eraseDataForm: BOOLEAN>; 

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 !You must use FreeStringsinDataForml. 
UnDoDataForm should always be called after DataFormConfirmed. 

Parameters 

dataForm The form whose tables and internal structures are to 
be deallocated. 

eraseDataForm This Boolean determines whether the form will be 
erased after it has been confirmed. If set True, the 
form is erased: this is the technique used by most 
GRiD applications. If special circumstances dictate, 
you can leave a form displayed after it has been 
confirmed by setting this parameter False. 
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Upper Case 

FUNCTION UpperCaselch: Char>: Char; 

Purpose and Operation 

This function converts any lowercase alphabetic characters in the 
string to uppercase. It does not shift up numerals, punctuation, or 
special characters. 
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WMa:x 

FUNCTION WMax la,b 

Purpose and Operation 

1,oJord): l,olord; 

This function returns the value of the larger of two Words. 

Parameters 

a,b The words to be compared. 

WM:in 

FUNCTION WMin (a,b 

Purpose and Operation 

Word): Word; 

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 files are tools for the development environment. The content of each 
include file is a PUBLIC section of Pascal (or PLMI code that describes the 
interface to a corresponding Pascal (or PLMl module. 

The structure of the files varies from that of the Pascal module for the sake 
of symbol table space in the compiler. Constants and types are usually 
included in one file, with functions and procedures in another. This allows 
easy reference for types that are defined in terms of other constants 
(parameters). 

This structure makes the number of files necessary for successful compilation 
larger, but it saves on symbol space if the total number of included symbols 
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 Pascal compiler. It should 
not be used as an External Reference Specifi~ation, 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 source 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 SINCLUDE statement, as described in the PASSAL-86 
User's Guide. The files must be available on-line during 2 c □ m □ ilati □ n. 

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 calls. FJr 
example, an application that uses only the window graphics ro~tines and _he 
string routines would include only WindowProcs.inc~Text~ and 
StringProcs.inc~Text~. (It would also need to include the data types defined 
in StringTypes.inc~Text~ and WindowTyp2s.inc~Text~.) 

However, some packages refer to the data types defined in other packages. For 
instance, the Menu/Form routines need the data types defined in several other 
packages. Figure A-1 illustrates these dependencies. A package at □ n2 level 
requires all the data types defined on the level below it. F □ r example, 2 

program containing messages or prompts would require these include files: 

MessageProcs.inc~Text~ 
MessageTypes.inc~Text~ 
FieldTypes.inc~Text~ 
StringTypes.inc~Text~ 
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Routines 

General 

String 

Field 

Table 

Data Driven Menu/Form 

File Form 

Menu/Form 

Common Properties 

Commands 

Message/Frompt 

Byte Manipulation 

Fonts 

Table I-1. 

Include File Names 

Common.inc~Text~ 
Keys.inc~Text~ 
Math.inc~rext~ 

StringTypes.inc~Text~ 
StringProcs.inc~Text~ 
RealStringProcs.inc~Text~ 

FieldTypes.inc~Text~ 
FieldProcs.inc 0 Text~ 

TableinitTypes.inc~Text~ 
TablelnitPrccs.inc~Text~ 

TableEditTypes.inc~Text~ 
TableEditProcs.inc~Text~ 

DataForms.Inc~Text~ 

FileFormProcs.Inc~Text~ 
FileFormTypes.Inc~Text~ 

MenuFormTypes.inc~Text~ 
MenuFormProcs.inc~Text~ 

CommonPropsProcs.Inc~Text 
CommonPropsTypes.Inc~Text 

CommandProcs.Inc~Text~ 

MessageTypes.inc~Text~ 
MessageProcs.inc~Text~ 

Common Code Include Files 
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~i.P,~:).c::::: I_nc I ~~.or"'!Fi::inPr-oF::~~'.r.::rc:; . Inc ·1 

.......... · I (,:,nn,:,r;r'r·•;i·:::1r;,lf:S,,:._. :' ;-,1:l 

Figure A-1. Include File Hierarchy 

The pages that follow list the contents of all the Common Code Include filei. 
Refer to GRiD-0S Reference manual for a list of OS- and Window-related Irclude 
files. 
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{ ByteProcs.Inc Updated 10/23/84} 

PUBLIC Common; 

PROCEDURE MoveBytes !VAR source: Bytes; VAR dest: Bytes; length: Wordl; 
PROCEDURE MoveReverseBytes IVAR source: Bytes; VAR dest: Bytes; 

length: Word); 
FUNCTION FindByte (VAR source: Bytes; byteToFind: Char; count: Word; 

VAR index: Word): Boolean; 
FUNCTION CompareBytes IVAR sourcel, source2: Bytes; count: Word; 

VAR index: Word): Boolean; 
PROCEDURE SetBytes (value: Char; VAR dest: Bytes; count: Wordl; 
PROCEDURE InsertBytes (VAR source, dest: Bytes; len, pos, byteCount: Word); 
PROCEDURE DeleteBytes <VAR source, dest: Bytes; sourcelen, pas, 

byteCount: Word); 
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MODULE BytesExample; 

{ When passing a pointer to a "VAR BYTES" parameter 
{ such as "VAR ch: BYTES" below, 1"emember to der·efer·ence} 
{ the pointer, or the wrong code will be generated 

{ From ~iindot'/Procs. Inc } 

PUBI_ IC Common; 
PF:OCEDURE ~JinDrai'JChars (VAR ch: BYTES; coL1;1t,;; 1 y; Integet 1 ; 

PROGRAM BytesExample; 

CONST someletters:.: 'abcedfghij '; 

TYPE SomeTextType = PACKED ARRAY [1 .. 10] OF CHAR; 
SomeTextTypePtr = ASomeTextType; 

VAR someText : SomeTextType; 
someTextPtr : SomeTextTypePtr; 

BEGIN 
someText := someletters; 
NEW(someTextPtrl; 
someTextPtrA := someletters; 

{ correct } 

!1iinDra~1Chars(someTe:{t, 10, 100, 100); 
WinDrawChat·s(someTedPtr·'··, 10i 100,. 150); 

{ incorrect. } 

{ WinDrawCharslsomeText.Ptr, 10, 100, 100);} 

END. 
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{ Commandhocs. Inc Updated 10/23/:34 

i=•LJBL IC Common; 
PROCEDURE CmdEraselconn 

msg 
VAR er 1- or 

~Jar p; 
MessagePtr; 
Vior d) ; 

PROCEDURE CmdMediaUsage(pathName 
initialUsage 

msg 
VAR refresh 

VAF: en·or 

PROCEDURE CmdProperties(pathName 
msg 

VAF: refresh 
\JAR error 

StringPtr; 
Long Int; 
messaqeF·t,; 
Rectangle; 
l!Jordi; 

StringPtr; 
MessagePfr; 
Rectangle; 
Word); 

FUNCTION GetVersionString(PID : WORD) : StringPtr; 
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{ Common. Inc Updated 10/23/84 } 

PUBLIC Common; 

CONST okCode = O; 

TYPE Byte= 0 .. 255; 
Comparison= (le;s, equal, greater,nonei; 

Key= 0, .255; 
Keys= SET OF Key; 

TimeType = 
RECOF:D 

year WORD; month, day : BYTE; 
hour, minute, second : BYTE; 
tenthOfSec, dayOfWeek : BYTE; 
dar'DfYear: WORD; 

END; 
F' o i n t e r = ·'· UUi R ; 
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{ C o ,r, m o n F r o p s F' r- 1J c s .. I i-1 c U p d a l e d l C, I 2 :: / 8 4 

PUBLIC Common; 

F'F'.OCEDURE Finalize;:•rcpc>dieslength (con:c,n: lford; VAR error~ W!JF:D); 

PROCEDURE GetPropertiesConnection(path: StringPtr; 
VAR fileConxn: Word; 
VAR pr □ pertieslength: Longint: 
VAF erl'- □ r: word); 

FUNCTION Author □ fThisFilelconxn: Word; VAR authorProductCode: Word; 
VAR versionOfThisFile: Byte; i)AF: error: ~lOF:D): AuthorType: 

FUNCTION GetNextRecordlconxn: Word; 
VAR gRecord: GeneralReco~dPointer; 
VAR gRecordlength: Word; 
thislsTheAuthorCalling: Boolean; 
VAR error: lrnRD l: Boal ean; 

PROCEDURE SkipProperties(conxn: Word; VAR error: Word); 
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{ CommonPropsTypes.Inc Updated 10/23/84} 

PUBLIC Common; 

CONST { interchange file record header bvtes } 
userPropsByte = OFFh; 
commonPropsByte = OFEh; 
binaryUserPropsByte = OFDh; 

{ common properties identifier 
authorID = 061h; 
columnFieldPropslD = 063h; 
defaultFieldPropsID = 064h; 
dataEntryFormID = 065H; 
cellFieldPropsID = 066h; 
textHeaderID = 068h; 
rowHeightID = 06Ch; 
printOptionsID = 06Dh; 
fontPropsID = 06Eh; 
rowFieldPropsID = 072h; 
tableSizeID = 074h; 
columnWidthID = 077h; 

bytes } 
{ a , 

I 

J C ' ' , 
{ d } 
r e } ' 
r f } ' 

h } 
r I } ' 
I m ' ' J 

n ' I 
{ r } 
{ t } 
{ w } 

( alignment and format special values} 
useDefaultOfBoth = 255; 
useDefaultAlignment = 7; 
useStandardAlignment = 6; 
useDefaultFormat = 31; 

TYPE AuthorType = (newAuthor, oldAuthor, noAuthcrli 
HeadingType = (n □ Headings, firstPageDnly, notFirstPage, allPagesl; 
FormFeedType = lnoFormFeeds 1 formFeedBefore, formFeedAfter, 

formFeedBeforeAndAfterl; 
ColumnType = (noColumnSpacing, oneColumnSpace, gridBetweenColumns); 
TypeSize = (normalType, compressedType, enlargedType, eMphasizedType, 

bannerTypel; 

PrintOptionsRecord = RECORD 
leftMostChar, rightMostChar: 
firstPageLine, lastPageline: 
formFeedPiacement: 
columnHeadings: 
textHeadings: 
columnSpacing: 
rowHeadings: 
letterSize: 
END; 

CommonPropertiesRetord = RECORD 
length: Word; 
identifier: Byte; 
CASE Integer OF 
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Byte; 
FormFeedType; 
HeadingType; 
HeadingType; 
ColumnType; 
Boolean; 
TypeSize; 



) ; 

Byte l; 

Byte l; 

Byte); 

Byte i; 

CRLF 

author ID: (author-Code: !ford; 
fileVersion: Byte); 

printOptionsID: (printOps: PrintOotionsRecordl; 
tei:tHeader·ID: (te>:tStt-ing: ARRAY [1,. 1] OF Char 

tableSizeID: (numTableCols: Integer; 
numTabieRo:~s: Integei-); 

c o l u m rd~ i d t h I D : (firstWidthCol: Intege;-; 
colsWidths: ARRAY [ L. U OF 

ro1•1HeightID: (f i rstHei ghtRow: Integer; 
rowsHeights: ARRAY [ 1. . 1] OF 

defaultFieldPropsID: (bytesPerProp: Byte; 
defaultColWidth: Byte; 
defaultProps: Byte l; 

columnFieldPropsID: ( f i t-stPropsCol: Integer; 
columnProps: ARRAY [1,.1] OF 

rowFieldPropsID: (firstPropsR01-1: Integer; 
rowProps: ARRAY [ 1. . 1] OF 

cellFieldPropsID: (fit-stCellCol: Integet-; 
cell Row: Integer; 
cell Props: ARRAY [1., l J OF 

END; 

GeneralRecord = RECORD 
CASE headerByte : Integer OF 

userPropsByte: I textString: ARRAY [ 1., 2] OF Char ) ; { ends 1~ith 

commonPropsByte: ( commonProps: CommonPropertiesRecord l; 
binaryLiserPropsByte: I user-Length: Word; userProps: ARRAY [1 .. 11 

OF Byte i; 
OOOh: I length: Word; binaryProps: Byte! 

END; 

GeneralRecordPointer = AGeneralRecord; 
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{ DataFeirms.Inc Updated 12/18/84 

PUBLIC Common; 

TYPE 
SomeAr-rayOfBytes = AFiRAY [ 1 .. 1 J OF CHAR; 

PointerToSomeBytes = ASomeArrayOfBytes; 

DataKindType = (stringKind 1 numberKind, choicE □ nlvKind 1 
fontKind 1 realNumberKind, printerKind 1 plotterKind, 
i::.FontKind 1 

{NOTE: the following kinds are not supported by 
Common Code as of Jan '85 jut will be su □□ orted 

at a later date} 
serialKind, modemKind, parallelKind, prct □ colKind, 

l i bi-ar-yKi nd i; 

Data Form Mode Type = (nor-ma l Data For m I i n i t On l y D a I a F o 1· IT, i r u ;; ::::; n 'l /Data Form) ; 

Dat af<i ndAI i as Type = RECORD 
CASE INTEGER OF 

(string : StringPtrl; 
2 (number- : INEG:C:R!; 
3 ( recd Number : REAU; 

END; 

DataRowType = RECORD 

END; 

changed : BOOLEAN; 
rowKind : DataKindType; 
currentChoice : INTEGER; 
tempChoice : INTEGER; 
theData : DataKindAliasType; 
tempData : DataKindAliasType; 

DataFormType = RECORD 
form : PointerToSomeBytes; 
numltems : INTEGER; 
labelsAndChaices : PointerToSomeBytes; 
choicelines : INTEGER; 
r CH•J '=· : A R ~: A Y i 1 , . 1 J O F D a t a F: o vJ T ;1 p e ; 

END; 

DataMenuType = PointerToSomeBytes; 

FUNCTION DataMenuConfirmed (dataMenu : DataMenuType; 
msgStatus : MessagePtr; msg : StringPtr; 
VAR rect : Rectangle; keyProcess : WORD; 
VAR selection : INTEGER; VAR ch : CHARl : BOCLEAN: 

FUNCTION DataFormConfirmed !VAR dataForm : DataF □ rmType; 
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dalaFormMode : DataFormModeType; 
msgStatus : MessagePtr; msg : StringPtr; 
VAR rect : Rectangle; keyProcess WORD; 
VAR ch : CHARI : BOOLEAN; 

PROCEDURE FreeStringslnDataForm (VAR dataForm : DataFormTypel; 

PROCEDURE UnDoDataForm !VAR dataForm : DataFormType; eraseDataForm 

FUNCTION String □ fFormitem (VAR dataForm : DataFormType; 
row : INTEGER! : StringPtr; 

FUNCTION GetChoiceFromString (VAR dataForm : DataFormType; 
row : INTEGER; 
str : StringPtr; 
VAR choice : INTEGER) BOOLEAN; 

BOOLEAN>; 
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{ Directory. Inc Created 12/12/84} 

PUBLIC Common; 

TYPE PartialDirEntryType = 
RECORD 

dummy : ARRAY [ 1 .. BJ OF Char; 
length : Byte; 
name : ARRAY [1 .. il OF Char; 

END; 

FUNCTION FindThisTitle(title:StringPtr; 
VAR error:WORD):StringPtr; 

FUNCTION GetDiritem ldirC □ nn : WORD; 
matchName : StringPtr; 
setTheWildCard : BOOLEAN; 
setTheDirection : Byte; 
fileName : StringPtr; 

VAR Eof : BOOLEAN): WORD; 

FUNCTION OpenDirectory (pathName:StringPtr; 
VAR dirConn: l40RDl: WORD; 



{ FieldProcs.Inc Updated 10/23/84 } 

PUBLIC Common; 

PROCEDURE FldStartKeyslVAR cur: CursorDescriptorl; 

FUNCTION FldReadKey!VAR cur: CursorDescriptor): Word; 

FUNCTION FldKeyinSet(ch Key; st : SetTypel : Boolean; 

FUNCTION FldEdi~FieldlVAR cur: CursorDescriptor; 
ch: Wordl: FieldEditResult; 

PROCEDURE FldSetCursorlVAR cur: CursorDescriptor; 
field: FieldPtrl; 

PROCEDURE FldSetPos!VAR cur: CursorDescriptor; pos: Word); 

PROCEDURE FldDrawCursor(VAR cur: CursorDescriptorl; 

PROCEDURE FldEraseCursor(VAR cur: CursorDescriptor); 

FUNCTION FldinsertinFieldlVAR cur: CursorDescriptor; 
ch: Chari: Boolean; 

PROCEDURE FldDrawField(VAR field: FieldDescriptorl; 

PROCEDURE FldDrawFieldChars(VAR field: 
FieldDescriptorlj 

FUNCTION FldFormatlinelVAR field: FieldDescriptor; 
charlndex: Word; 
VAR limPos: Word; 
VAR leftEdge: Integer!: Boolean; 

PROCEDURE FldlnvertCharlfield: FieldPtr; pas: Word!; 

PROCEDURE FldHilightFieldlVAR field: FieldDescriptor>; 

PROCEDURE FldDimHilightField!VAR field: FieldDescriptorl; 

FUNCTION TopMargin : INTEGER; 
FUNCTION LeftMargin : INTEGER; 
FUNCTION RightMargin : INTEGER; 
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{ FieldTypes,Inc Updated 10/23/84} 

PUBLIC Common; 

CONST bottomMargin = 1; 

TYPE Alignment - lleftAlign 1 centerAlign, rightAlignl; 

Fieldl<ind = 
PilCKED RECORD 
editable, choice, editableChoice 1 numeric: Boolean; 
align: Alignment; 
END; 

FieldDescriptor = 
RECORD 
bm:: Rectangle; 
ted: StringPtr-; 
kind: FieldKind; 
END; 

FieldPtr = AFieldDescriptor; 

FieldEditResult = 
(ignored, processed, 
fieldFull, escaped, 

outOfField, 
ok); 

SetType = llegalKeys, textKeys, 

bufferFull, 

arrowKeys, changeR □ wKeys, □ LltFieldKeys, 

ignoreFieldKeys, lineFeedKeys, upD □ wnKeys, 

choiceKeys, ctrlArrowKeysl; 

CursorDescriptor = 
RECORD 
field: FieldPtr; 
pas: liJord; 

{ Following fields never set directly by client: 
place: Point; 
on: Boolean; 
keyProcess: Wo1rd; 
END; 
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'. F- 1 l 1..+ o 1- m F': G c s , I n c lJ p d a t e 1 0 / 2 3 / 8 4 } 

PUE'LIC Common; 

FUNCTION FileFormConfirmed 
(FFM □ de: FFModeType; 
userPID: WORD; 
VAS: ch: CHAR; 
VAR formRect: Rectangle; 
msg, StringPtr; 
VAR pathName: StringPtr; 
filter: StringPtr; 

{a get or a put?} 
{your keyboard process} 
{!ast keystroke typed} 
{return the rect to refresh} 
{message to be displayed} 
{Pathname used for defaulting} 
{Wildcard filter } 

VAR defaultRec: DefaultTypeRec; {part(s) used as d2faults} 

attachMode: BOOLEAN; {should File Form attach file?} 

mode, {mode and access for the attach} 
access: BYTE; 

VAR connection: WORD; {connection of the attached file} 
ExchangeMode: FFExchangeMode; {display exchange and/or save?] 
VAR ExchangeResult: FFExchangeResult; {the exchange result} 
VAR SaveResult: FFSaveResult {the save result} 
): BOOLEAN; 

FUNCTION FFExecuteCommand (filename: StringPtrl l.JORD; 
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{ Fi leFornTypes. Inc Update 10/:::3/84 } 

PUBLIC Common; 

CONST 
DevicePa1~t = i ; 
Subj ectPart = 2; 
TitlePart - 3; 
Ki ndPart = 4 • ' F'asswordPar-t = cc • 

'-":1 

E:-;changePart = 6; 
SavePart = 7' ; ;! 

TYPE 
FFModeType = (FFGet, FFF'ut); 

FFExchangeMode = (NoExchange □ rSave 1 Exchange, ExchangeA1~Save:; 

FFExchangeResult = (DontExchange, Exchang2Fil2s, ExchangeApplicati □ nsl; 

FFSaveResult = (SaveFile, DontSaveFile); 

DefaultType = (DefaultThis, DontDefaultThis, 
DefaultThisStartHere, DontDefaultThisStartHerel; 

DefaultTypeRec = ARRAY[DevicePart .. KindPartJ CF DefaultType; 
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{ FontProcs. Inc Updated 10/23/84 } 

PUBLIC Common; 

FUNCTION FontCount: Integer; 

FUNCTION FontNthName(1ndex: Integer): StringPtr; 

PROCEDURE FontSetNamelname: StringPtr; VAR error: Word); 

PROCEDURE FontSetNth(index: Integer; VAR error: Word!; 

FUNCTION FontCurrentNth: Integer; 

FUNCTION FontGetN !name: StringPtr) INTEGER; 
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C Keys. Inc Updated 10/23/84 } 

PUBLIC Common; 

CONST 
accessKey = 225; 
beginl<ey = 226; 
coH::ey = 227; 
duplicateKey = 228; 
erasef<ey = 229; 
findi<ey = 2.30; 
gr·aphKey = 231; 
{ h} 

i nsertKey = 233; 
jumpKey = 234; 
{k} 

labelKey = 236; 
move~::ey = 237; 
{n} 

optiansKey = 239; 
propertiesKey = 240; 
quitKey = 241; 
roi~Key = 242; 
substituteKey = 243; 
transferKey = 244; 
utilizatianKey = 245; 
versionKey = 246; 
windowsKey = 247; 
wildCardKey = 0F7H; 

{ z} 

helpKey = OBFH; 
confirmKey = 141; 
escapeKey = 27; 

{CODE--?} 

downArrowKey = OC4H; 
upArrowKey = OC5H; 
leftArrowKey = OC6H; 
rightArrowKey = OC7H; 

downPagekey = OD2H; 
upPageKey = 0D3H; 
leftWordkey = OD4H; 
rightWordKey = 0D5H; 

downCellKey = OCEH; 
upCellKey = OCFH; 
leftCellKey = ODOH; 
rightCellKey = OD1H; 
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downMarginKey = OD6H; 
upMarginKey = 0D7H; 
leftMarginKey = ODBH; 
rightMarginKey = OD9H; 

downChoiceKey = OC4H; 
upChoiceKey = OC5H; 
leftChoiceKey = OC6H; 
rightChoiceKey = OC7H; 

downWindowKey = BEH; 
upWindowKey = BFH; 
leftWindowKey = 90H; 
rightWindowkey = 91H; 

windowRefreshKey = OCAH; 
windowEnterKey = OC1H; 
windowleaveKey = OC2H; 
windowUpdateKey = OC3H; 
cancelKey = 155; 
breakKey = 156; 

lineFeedKey = OAH; 
FormFeedKey = OCH; 
returnKey = 13; 
shiftReturnKey = OCDH; 
shiftBack~~aceKev = OCBH; 
bsKey = B; 
bwKey = 136; 
codeShiftBackspaceKey = OBAH; 
bellKey = 7: 

tabKey = 9; 
spaceKey = 32; 
lastAsciiKey - 127; 
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{ Math. Inc Updated lC/23/84 } 

PUBLIC Common; 
FUNCTION Min(a 1 b: Integer): Integer; 
FUNCTION Ma>:(a 1 b: Integer): Integer; 

FUNCTION WMin!a 1 b: Word): Word; 
FUNCTION WMa:-: (a,b: lford): Word; 

A-22 Common Code Reference 



{ MenuFormFt-acs. Inc Upda.ted 10/23/84 

PUBLIC Common; 

FUNCTION MenulnitlusableRect: Rectangle; 
itemCount: Integer; 
FUNCTION ItemStriindex: Integer 

) : StringPtr 
) : MenuFormPtr; 

FUNCTION Fo1-minit lusableF:ect: Rectangle; 
itemCount,maxChPerLabel, 

choicelines: Integer; 
FUNCTION ItemStr (col ,row: Integer; 

field: FieldPtr 
): StringPtr 

i: MenuFormPtr; 

FUNCTION MenuFormConfirmed 
(~enuForm: MenuFormPtr; 
k2yP1- □ cess: Word; 
FUNCTION ItemStr (col ,1- □ ~J: Integer; 

field: FieldF'tr 
): StringF'tr; 

FUNCTION ChoiceStr (col 1 row: Integer; 
choice: Integer 
) : StringPtr; 

FUNCTION Choicelnfolcol,row,choice: 
Integer; 

request: ChoiceRequest 
): Integer; 

FUNCTION ScrollKeylch: Char; col, row: Integer): UpdateKind; 
VAR selection: Integer; 
VAF: ch: Char 
i: Boolean; 

FUNCTION MenuFormDispose!menuForm:MenuFormPtrl: 
{always returns nil} MenuFormPtr; 

{used if no choice fields in form:} 
FUNCTION NilChoiceProc(col,row: Integer; 

choice: Integeri: StringPtr; 

FUNCTION NilChoiceinfo(col ,row,choice: Integer; 
request:ChoiceRequestl: Integer; 

FUNCTION NilitemStr(col,row: Integer; 
field: FieldPtrl: Stringptr; 

FUNCTION NilScrollKey(cn: Char; col, ro,~: Intege1r): UpdateKind; 
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{ MenuFormTypes. Inc Updated 10/23/84} 

UBLIC Common; 
VPE 
MenuFormDescriptor -

RECORD 
table, choiceTable: CelITablePtr; 
obscuredRect,choiceRect: Rectangle; 
choicelines: Integer; 
END; 

MenuFormPtr = AMenuFormDescriptor; 

ChoiceRequest = (choiceCountRequest, choiceCurrentRequest 1 

choiceSetCurrent 1 choiceleavingltem 1 

choiceEnteringitem, ChoiceUpdateitem, choiceKe\Read 1 

choiceSpecial); 
( 

UpdateKind = (dontUpdate 1 updateTop, updateBottom, 
updateForward, updateBackwardl; 
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{ MessageF'rocs. Inc Upd2,te 10/23/84 } 

PUBLIC Common; 

FUNCTION Msglnit: MessagePtr; 

FUNCTION MsgShowPrompt(msg: MessagePtr; str: StringPtrl: Boolean; 
FUNCTION MsgShoi•JMess;age(msg: MessagePtr; str: StringPtrl: Booiean; 
FUNCTION t1sg5howEt-ror (msg: MessagePtr; str: StringPtr): Boolean; 
FUNCTION MsgSho,,JDecoded(msg: MessagePtr; en-orCode: Integer): Boolean; 
FUNCTION MsgClearPrompt (msg: MessageF'tr): Boolean; 
FUNCTION MsgClearMessage(msg: MessageF'tr): Boolean; 
FUNCTION MsgStackMessage(msg: MessageF'tr; str: StringPtrl : Boolean; 
FUNCTION MsgStackPrompt(msg: MessagePtr; str: StringPtrl : Boolean; 

FUNCTION MsglnitialUsage: Longlnt; 
FUNCTION UnusedHeapSpace: Longlnt; 

PROCEDURE MsgTrapEx=eption (VAR proc: Bytes); 
F'FWCEDUF:E MsgExit (code: Word; msg: MessagePtr-); 
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{ MessageTypes. Inc Updated 10/23/84} 

PUBLIC Common; 
TYPE MessageStatus = 

RECOF:D 
messageSh □ wing: Boolean; 
stackSize : Byte; 
fieid; FieldF'tt-; 
r- e c t : fl e c t.F1 g l e ; { a rr e a t o b e u p d a t e d } 
anythingSh □ wing Boolean; 
E \JD; 

MessagePtr = AMessageStatus; 



C iJ'ierlays. Inc Updated 10/23/84 } 

PUE:L1C Common; 

TYPE overlayType = (noOverlay,evaluatarlay,userC □ mmonlay, commandlay); 

PUBLIC Not □ verlays; 

PROCEDURE LoadOverlaylwhatLay : OverlayType; VAR error : WORD>; 
FUNCTION Current □ verlay : OverlayType; 
PROCEDURE Initialize □ verlay( pid : Word; VAR error : wordl; 
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{ StringProcs.Inc Updated 10/23/84 } 

PUBLIC Common; 

FUNCTION NewStringlmaxLength: Wardl: StringPtr; 

PROCEDURE FreeString(VAR str: StringPtrl; 

PROCEDURE CopyStringlsource,dest: StringPtrl; 

FUNCTION CapyOfString(str: StringPtrl: StringPtr; 

FUNCTION ExactCopy □ fString (oldStr : StringPtrl : StringFtr; 

FUNCTION ConcatStrings(str1,str2: StringPtr): StrirgPtr; 

PROCEDURE AppendString(dest,source: StringPtrl; 

P ~: 0 C ED U R E A p p e n d Ch a r ( d e s t : S tr i n g P ti- ; c h : C h a r- ) ; 

PROCEDURE AppendAnyChar-(VAR str: Str-ingPtr; :h: Chat); 

FUNCTION UpperCaselch: Chari: Char; 

FUN CT I ON E q u a 1 St 1' i n g '=· ( st r 1 , s t 1- 2 : St r i n g F' t r ) : Boo 1 ear, ; 

FUNCTION CompareStrings(str1,str2: StringPtrl: Ccmparison; 

F U N C TI O N S u b S t r i n g L i t ( V A F: l i t : B y t e s ; d e 1 i n, : C h ct 1·· ; c o u n t : (,J D r- o ) : S L" i r. g H t- ; 

FUNCTION NewStringlit(VAR lit: Bytesl: StringPtr; 

FUNCTION Concatlits IVAR litl, lit2: Bytes): StringPtr; 

PROCEDURE DeleteFromStringlstr: StringPtr; 
f i r s t P a s I l a s t P o s : !<Jo r d ) ; 

FUNCTION InsertinString(piece,str: StringPtr; 
pas: vJ.Jrd): Boolean:; 

FUNCTION InsertCharinString(ch: Char; 
stt-: StringPtr; 
pos: Wordi: Boole2.n; 

FUNCTION StringT □ Integer(str: StringPtr; 
VAR ccnverted: Bool~cinl: Integer; 

FUNCTION IntegerToString(int: Intege~l: StringPtr; 
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FUNCTION TimeT □ Stringlformat : Byte; tt : TimeTypel StringPtr; 

FUNCTION TranslateHeadinglinputStr 
width 

pageNum : 

FUNCTION SubProperty(MenuString 
index 

StringPtr; 
Integer; 
Integer! : StringPtr; 

StringPtr; 
Integer) StringPtr; 

PROCEDURE SetPref1x (fileName: StringPtrl; 

PROCEDURE ExpandHeading linStr, outStr 1 pageStr: StringPtrl; 

FUNCTION RealToString(aReal: LongReal; fracDigits: Integer): StringPtr; 

FUNCTION StringT □ Real (str: StringPtr; VAR converted: Boolean): LongReal; 
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{ StringTypes.Inc Updated 10/23/84 } 

PUBLIC Common; 

TYPE Literal = Array [l,.maxintJ OF Char; 

StringDescriptor = RECORD 
len ~Jard; 
ma:< 
dummy: 
chars: 
END; 

hJct-d i 
Byte; 
1:\F:RAY [ i,, 655~~5 J OF Char; 

StringPtr - AStringDescript □ r: 
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{ TableEdi tF'rocs. Inc Updated 10/23/84 } 

r'UBLIC Common; 

FUNCTION TblEditTable(Vf\R table: CellTable; ch: lilor·d): FieldEditResult; 

FUNCTICN TblCha.nc;eFields(VAR table: CellTabie; ch: Char): Boolean; 

PROCEDURE TblStartSelection(VAR table: CellTable; ch: Chari; 

PROCEDURE TblConfirmSelection(VAR table: CellTable); 

PROCEDURE TblEscapeMode(VAR table: CellTablel; 

FUNCTION Tb1Equa1Cells(cell1, cell2: Cellidl:Boolean; 

F'FWCEDURE TblSetCun-entCell(VAR table: CellTable; col, rov1: Inteqerl; 

PROCEDURE TblDrawGridlVAR table: CellTablel; 

PROCEDURE TblDrawTable(VAR table: CellTablel; 

PROCEDURE TblScr·oll (VAR table: Cell Table; ch: Char); 

PROCEDURE TblHilightTablelVAR table: CellTablel; 

PROCEDURE TblUnhilightTablelVAR table: CellTablel; 

PROCEDUF:E TblHilightCell(VAF, table:CellTable; cell: Cellldi; 

PROCEDURE TblDimHilightCell(VAR table: CellTable; cell: Ceilldl; 

PROCEDURE TblGetSelectedCellids'.VAR table:CellTable; VAR first,last: Cellldl; 

PROCEDURE TblScrollAdjustCellld!VAR table:CellTable: 
VAR unscrolled, scrolled: Cellld); 

FUNCTION TblFieldOfCellid(VAR table: CellTable; cell: Cellld): FieldPtr; 

FUNCTION TblField □ fColRowlVAR table: CellTable; col,row: Integer): FieldPtr; 

PROCEDURE TblinvertRange(VAR table: CellTablel; 

PfWCEDUF:E TbJinvertSpan(VAF: table: CellTable; coli, col2, ro1~1, ro~i2: 
Integer); 

FUNCTION TblCellOnScreen(VAR table: CellTable; cell: Cellidi: Boolean; 

F·FWCEDUFff TblUpdateF:ect(VA~ table: Ce11Tab1e; VAF: rect: Rectangle); 

PROCEDURE TblF1ndB □ unds(VAR table: CellTable; VAR rect: Rectangle; 
VAR left, 1"ight, top 1 bottom: Integer); 
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{ TableEditType;;, Inc Updated 10/23/84 

PUBLIC Common; 

TYPE ColArray = ARRAY [1 .. 2048] OF FieldPfr; 
Col Ptt- == !Array; 

ScreenArray = ARRAY [1 .. 2048] OF C□ lPtr; 

ScreenPtr = AScreenArray; 
Cell Id = RECORD col ,row: Inte(ffr END; 
SelectionRangeKind = lcellRange, textRange 1 rawRange, ca!Rangel; 
TableSelection = RECORD 

CellTable = 
RECORD 

cell: Cellid; 
pos: Word; 
rangeKind: SelectianRangeKind; 
END; 

cal Per Screen, rowPerScreen: Integer; 
screen: ScreenPtr; 
mavingCe!l, currentCell, scra!!Cell Ceil Id; 
visibleF:ect: Rectangle; 
constraint,visible: 

RECORD 
top,left,bottom,right: Integer; 
END; 

textCurs□r: Curs□rDescript □r; 

editM□de: (normal, command); 
commandChar: Char; 
rangeKind: SelectionRangeKind; 
~hichParameter: 0 .. 10; 
hilightKind: lnoHilight, dim, bright, splitHilightJ; 
gap: Point; 
anchor: TableSelecti □n; 

sourceAnchor, s□urceCurrent: TableSelection; 
commands: Keys; 
hi!ightOn,vertica!Grid, horiz □ntalGrid, 

frame, b □ tt □mFrame, rightFrame: Boolean; 
headingRows: Integer; 
headingCoi s: Integer; 
END; 

CellTablePtr = ACel!Table; 
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I TableinitProcs.Inc Updated 10/23/84} 

PUBLIC Common i 

FUNCTION TblNewScreenlcolCount: Integer): ScreenPtr; 
PROCEDURE TbJDispaseScreenlscreen: ScreenPtr; 

col Count: Integer); 

FUNCTION TblNewCol lrowCount: Integer): ColPtr; 
PROCEDURE TblDisposeCol lea!: ColPtr; rowCount: Integer); 

PROCEDURE TbllnitTablelcolPerScreen,rowPerScreen, 
chPerline,linesPerField: Integer; 
t □pleftMargin, 

fieldGaµ: Paint; 
VAR table: CellTable; 
shouldA!loc: Boolean; 
editable: Boolean; 
commands: Keys); 

PROCEDURE TblSetVisiblelVAR table: Cel!Tablel; 

PROCEDURE Tb!SetVisibleRectlVAR table: CellTable; VAR r: Rectangle); 

PROCEDURE Tb!DisposeTable IVAR Table: Ce!!Table; 
shouldDispose: Boolean); 

PROCEDURE Tb!AddCol (chPerline 1 linesPerFie!d: !ntegeri 
VAR table: Cel!Table; 
shouldA!loc: Boolean; 
editable: Boo I ear:); 

PROCEDURE Tb!AddRows(rows, JinesPerFie!d: Integer; 
VAR table: Cel!Table; 
shouldAll □c: Boolean; 
ed1 table: Boolean); 
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{ TablelnitTypes.Inc Updated 10/23/84 

PUBLIC Common; 
CONST editableField = true; 

r.onEditableField = false; 

allocText ~ true; 
dcntA!locText = false; 

disposeText = true; 
dontDisposeText = false; 

A-34 Common Code Reference 



APPENDIX B. LISTINGS OF DATA DRIVEN MENU/FORM EXAMPLES 

This appendix lists the PLM and Pascal source modules and link command 
statements (as thev might. be entered 1,iith 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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PLM MODULE FDR EXAMPLE ""MENU"" 

$COMPl)CT NOL I ST 

MenuPLM: DO; 

SINCLUDE ('w'Incs'Plmlits.Inc~Text~J 

'*************** Sample menu***************' 
DCL sampleMenuTemplate I*> 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 a file~i"l; 

DCL theSampleMenu PTR PUBLIC DATA (@sampleMenuTemplatel; 

END; 
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SOURCE FILE FDR EXAMPLE PROGRAM "'MENU"" 

$NDLIST COMPACT 
MODULE M,::1 in; 
$INCLUDE ( 'wO'Incs'Common.Inc~text~) 
$INCLUDE ('wO'Incs'ConPas.Inc~text~) 

$INCLUDE ('wO"Incs'DataF□rms.Inc~text~) 

$INCLUDE ('wO'Incs"FieldTypes.Inc~text~l 
$INCLUDE ('wO'Incs'FieldProcs.Inc~text~) 

SINCLUDE ('wO'Incs'MessageTypes.Inc~te~t~) 
SINCLUDE ('wO'Incs'MessageProcs.Inc~text~) 

$INCLUDE l'wO'Incs'StringTypes.Inc~text~l 
$INCLUDE ('wO'Incs'StringProcs.Inc~text~) 

SINCLUD~ ('wO'Incs'WindowTypes.Inc~text~) 
$INCLUDE ('wO'Incs'WindowProcs.Inc~text~l 

SINCLLJDE ('wO'Incs'OsPasTypes.Inc~text~) 

PUBLIC MenuPLM; 
VAR theSampleMenu: DataMenuType; 

PF:OGRAM Main; 
CONST 

{ miscellaneous strings} 
sampleMsg = 'Sample:'; 
selectMsg =' Select item and confirm'; 

VAR 
vii nd□vJRect: 
cursor: 
msg: 
ch: 

Rectangle; 
CursorDescriptor; 
MessageF'tr; 
CHAR; 

{-----------------------------------~-----------------------------------------
} 

PROCEDURE InitDisplay; 
VAR windowExtent: Point; 
BEGIN 

ConDefCsr <FALSE); 
WinlnitDefaultWindow; 
WinGetWindowExtent (windowExtent); 
FldStartKeys (cursor); 
msg := Msginit; 

WITH windowRect DO { entire window for use with menus and forms} 
BEGIN 
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topleft.): :=- O; 
topleft.y := O; 
extent := windowExtent; 

END; 
END; 

$EJ 

{-----------------------------------------------------------------------------
} 

PROCEDUF:E Samp I eMenu; 
VAR str: StringPtr; 

rect: Rectangle; 
itemSelected: INTEGER; 
confirmed: BOOLEAN; 

BEGIN 
str := Concatlits (SampleMsq, SelectMsgl; 
rect := windowRect; 
confirmed:= DataMenuConfirmed 

(theSampleMenu, 
msg, 
str-, 
rect, 
cursor.keyProcess, 
itemSelected, 
ch); 

IF confirmed THEN 
BEGIN 

CASE itemSelect.ed OF 
1 : {do appropriate action 
2: {do appropriate action 
3: {do appropriate action 
4: {do appropriate action 
5: {do appropriate action 
6: {do appropti ate action 
7: {do appropti ate action 
8: {do approptiate action 
OTHERWISE; 

END; 

END; 
END; 

for 'save'} 
for 'e>:change' J-
for 'include'} 
for 'It'll'" i te' } 
for- 'append'} 
for 'er-ase'} 
frnr 'erase'} 
for 'erase'} 

{---------------------------------------------------------------------------} 
{ THIS IS THE BEGINNING OF THE PROGRAM 
} 

{---------------------------------------------------------------------------} 
BEGIN 

Ini tlh 1;:.pl E1y; 

SampleMenu; 
END 
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PLM MODULE FOR EXAMPLE ""FORM"" 

$COMPACT ~JOLI ST 

FormPLM: DO; 

$INCLUDE ('w'Incs'PlmLits.Inc"'Text"') 

'*************** Sample form***************' 

' DCL sampleFormltemCount LIT '7'; 
DCL sampleFormRowSize LIT '98'; /I 14 times item count I/ 

DCL sampleFormLabelsAndChoices II) BYTE DATA 
('#Editable numeric field"'An integer"':', 
'?Choice only field"'First choice"'Sec □nd choice"'l', 
'$Editable/choice field~A text string"'A choice"':', 
'.Editable real number field"'A real number"'l', 
•~(Typeface'•·:', 
'+Pr:i nter"': • , 
'=Plotter"':'); 

DCL theSampleForm STRUCTURE 
(form PTR, 

END; 

numltems INTEGER, 
labelsAndChoices PTR, 
choiceLines INTEGER, 
rows (sampleFormRowSizel BYTE} 

PUBLIC DATA 

(nul 1 Ptr, 
sampleFormitemCount, 
@sampleFormlabelsAndChoices, 
1) ; 

/I form 
I* numltems 
1• i tern:-
/I choi celi nes 

*' 
•1 
:I(/ 

*I 
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LINK COMMAND FDR EXAMPLE PROGRAM ""MENU"" 

:Link Menu: 
link 'w'objs'Menu.PLM~Obj~, 'w'objs'Menu.Pas~Obj~, 
'w'Libs'CompactSystemCalls~Lib~ TO Menu~Run~ NOPRINT Purge BIND Fastload 
SSCSTACK 1+1000)) 
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PASCAL LISTING FOR EXAMPLE PROGRAM ""FORM"" 

$NOLIST COMPACT 
MODULE Main, 

$INCLUDE ('wO'lncs'Common.Inc~text~) 
$INCLUDE l'wO'Incs'ConPas.Inc~text~) 

$INCLUDE ('wO'Incs'FontProcs.Inc~text~, 

SINCLUDE l'wO'Incs'DataForms.Inc~text~) 

SINCLUDE l'wO'Incs'FieldTypes.Inc~text~) 
$INCLUDE l'wO'Incs'FieldProcs.Inc~text~) 

$INCLUDE ('wO'Incs'MessageTypes.Inc~text~) 
SINCLUDE ('wO'Incs'MessageProcs.Inc~text~) 

SINCLUDE ('wO'lnGs'StringTypes.Inc~text~l 
SINCLUDE ('wO"Incs'StringProcs.Inc~text~) 

$INCLUDE ('wO"Incs'WindowTypes.Inc~text~) 
SINCLUDE ('wO'Incs'WindowProcs.Inc~text~) 

SINCLUDE ('wO'Incs'OsPasTypes.Inc~text~) 

PUBLIC For-mPLM; 
VAR theSampleForm: DataFormType; 

PF:OGRAM Main; 
CONST 

{ miscellaneous strings} 
sampleMsg = 'Sample:•; 
fillinFormMsg =' Fill in form and confirm'; 
makStringlength = BO; 

'.JAR 
1<1i ndm·1Rect: 
cursor: 
msg: 
ch: 
code: 

theNumber: 
cLwChoi ce2: 
theString: 
curChoice3: 
theReaJ.Number: 
curChoice4: 
curFont: 
curPrinter: 

F:ectangl e; 
CursorDescriptor; 
MessagePtr; 
CHAR; 
~JOF:D; 

INTEGER; 
INTEGEF:, 
StringF'tr; 
Il'-HEGER; 
F:EAL; 
INTEGEFi~ 
INTEGER; 
INTEGER; 
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cur-Plotter: IMTEGER; 

{-----------------------------------------------------------------------------
} 

PROCEDURE InitDisplay; 
VAR windowExtent: Point; 
BEGIN 

ConDefCsr (FALSE); 
WinlnitDefaultWindow; 
WinGetWindowExtent (windowExtent); 
FldStartKeys (cursor); 
msg := Msginit; 

WITH windowRect DO { entire window for use with menus and forms} 
BEGIN 

topleft. >: : = 0 5 
topleft.y := O; 
e,:tent 

END; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE InitVars; 
BEGIN 

theNumber := O; 
curChoice2 ~::: 1 • , 
theStrinq := NewString CmaxStringlengthl; 
curChoice3 := 2; 
theRealNumber : == 5., O; 
curChoice4 := 1 • 

1 

curFont := 1; 
curPr-inter := '). 

"'-, 

curPlotte,~ := '). -, 

WITH theSampleForm DO 
BEGIN 
rows[ll.theData.number 
rows[l].currentChoice 
rows[2l.currentChoice 
rows[3].theData.string 

:== theNumber; 
: = 1; 
:= curCheiice2; 
:= ExactCopyOfString (theString>; 

rows[3].currentChoice := curChoice3; 
rows[4J.theData.realNumber :z theRealNumber; 
rows[4].currentChoice := curChoice4; 
rows[5J.currentChoice :== curFont; 
rows[6J.currentChoice := cur-Printer; 
rows[7J.currentChoice := curPlotter; 

END; 
END, 
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SEJ 

(-----------------------------------------------------------------------------
PROCEDURE SampleForm: 
VAR itemSelected: INTEGER; 

confirmed: BOOLEAN; 
rect: Rectangle; 
str: StringPtr; 

BEGIN 
str := ConcatLits (SampleMsg, FillinFormMsgJ; 

rect := windowRect; 

confirmed:= DataFormConfirmed 
(theSampleForm, 
normalDataForm, 
msg, 
str, 
rect, 
cursor.keyProcess, 
ch); 

IF confirmed THEN 
WITH theSampleForm DO 

BEGIN 
FontSetNth CtheSampleForm.rows[5].currentchoice, code); 

END; 

UndoDataForm (theSampleForm, TRUE}; 

(---------------------------------------------------------------------------] 
{ THIS IS THE BEGINNING OF THE PROGRAM 
} 

{---------------------------------------------------------------------------] 
BEGIN 

InitDisplav; 
InitVars; 
SampleForm; 

E~ 
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LINK COMMAND FDR EXAMPLE PROGRAM ""FORM•• 

: Link For·m: 
link 'w'objs'Form.PLM~Obj~, 'w'objs'Form.Pas~Obj~, 
'w'Libs'CompactSystemCalls~Lib~ TO Form~Run~ NOPRINT Purge BIND Fastload 
SS(STACK (+1000)) 
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APPENDIX C. MENUS & FORMS: ANOTHER METHOD 

The data driven menus and forms techniques described in Chapter 8 
simplify implementation of these handy data gathering mechanisms. 
a much more complicated technique was used to implement the menus 
We will describe this earlier, more complicated technique for two 

greatly 
Previously, 

and forms. 
reasons: 

o Some applications were developed before the availability of the data driven 
technique and associated calls. Users who are already using the earlier 
technique 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 you can do with the older technique that are not 
supported by the data driven technique. For example, you cannot create 
"d-:,.'namic" menus and forms i,Jith 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 presented depending on what activities have taken place 
since it was last displayed. 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 

Figur-e C-1, "ME-nu/Form Pointer Structure," illustr-ates how these data 
structures ar-e related to one another and to the data structures in the 
chapter on cell tables. 
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MenuFormDescriptor 

Mem~F on11F't.r .. 
, 

(See 

Figure C-1. Menu/Farm Pointer Structure 

* TYPE MenuFormDescriptor = 
RECORD 
table, choiceTable: CellTablePointer; 
obscuredRect,choiceRect: Rectangle; 
choicelines: Integer; 

END; 

This record specifies the cell table as either a menu or a form, and stores 
the appropriate parameters for them. Never alter any of the contents of the 
MenuForm Descriptor, except to read the CellTable pointer to reference the 
cell table settings directly. 

* TYPE CellTablePtr = ·"CellTable 

This pointer lets you keep track of different cell tables. 

»: TYPE MenuFormPtr = ·"MenuFormDescriptor; 

This pointer enables you to keep track of different menus or forms at once. 
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l TYPE ChoiceRequest = (choiceCountRequest, 
choiceCurrentRequest, 
choiceSetCurrent, 
choiceleavingltem, 
choiceEnteringitem); 

The menu 
a form. 
follows: 

package uses a variable of this type to specify the 
A variable of this type can represent the different 

Kind of reque~t 

choiceCountRequest 

Meaning 

Requests the total number 
of choices that the 
form should provide. 

choiceCurrentRequest Requests the string for the 
specified choice that is associated 
with a specified item. 

choiceSetCurrent Indicates the choice 
currently designated by the 
highlighted box. 

choiceleavingltem Indicates that the user 
has moved the outline to 
a different item. 

choiceEnteringitem Indicates that the outline 
is about to move to a 
different item. 

t TYPE UpdateKind = (dontUpdate, updateTop, 
updateBottom, updateForward, 
updateBackwardl; 

choice fields of 
requests as 

This data type accompanies the ScrollKey function used in MenuFormConfirmed. 
Do not use this data type or erase it from the include files. 
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MENU AND FORM ROUTINES 

Four routines are provided to handle menus and forms. Two 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 or form. While only four 
routines are provided, several of these routines are quite complex and 
incorporate a number of subfunctions. Each of the routines is described in 
complete detail later in this appendix. 

Menulnit 

Formlnit 

MenuFormConfirmed 

MenuFormDispose 

Dummy Functions 

Creates and initializes a menu having a single column of 
choices. It requires the number of items in the menu, the 
string setting of each item on the menu, and the location 
on the window where the menu will be drawn. 
Creates and initializes a form with a non-editable column 
of items and column of choices, which may or may not be 
editable. 
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. 
Deallocates the menu or form pointed to bv the 
MenuFormPtr. It disposes of everything, including all the 
text. 

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. 

NilChoiceProc 

NilChoiceinfo 

NilitemStr 

NilScrollKey 

A dummy functional parameter, which should be passed in 
place of the ChoiceStr functional parameter to 
MenuFormConfirmed. 
A dummy functional parameter, which should be passed in 
place of the Choicelnfo functional parameter to 
MenuFormConfirmed. 
A dummy functional parameter, which should be passed in 
place of the ltemStr functional parameter to 
MenuFormConfirmed. 
A dummy functional parameter, which should be passed in 
place of the ScrollKey functional parameter to 
MenuFormConfirmed. 
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Menuinit 

FUNCTION Menulnit(usableRect: Rectangle; 
itemCount: Integer; 
FUNCTION ItemStrlindex: Integer 

): StringPtr 
): MenuFormPtr; 

Purpose and Operation 

This procedure creates and initializes a menu having a single column of 
choices. It requires the number of items in the menu, the string setting of 
each item on the menu, and the location on the window where the menu will be 
drawn. Vertical scrolling can occur when there are too many menu items to fit 
on the screen. Menus always occupy the full width of the window, but each 
menu item can take up one line only. At present, the function clips menus 
wider than the window because horizontal scrolling is not available yet. 

Parameters 

Menulnit requires these input and output parameters: 

usableRect 

itemCount 

FUNCTION ItemStr 

Returns 

The window-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. 

The total number of separate menu entries. 

A function supplied by the application programmer. Its 
index parameter represents the nth item on the menu, and 
the ItemStr function must return the string (i.e., string 
pointer) corresponding to that nth element of the menu. 
For example, ItemStrl5) should return a pointer tp 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 
embedded carriage returns. The SubStringlit function 
works well here. 

WARNING: Menulnit will dispose of the string returned by 
ItemStr; if necessary, make sure that ItemStr returns only 
a copy of the string. 

Menulnit returns a MenuFormPtr to the menu that it creates, but it does not 
draw the menu. 
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Form:Init 

FUNCTION Forminit 
(usableRect: Rectangle; 
itemCount, 
ma>:ChPerlabel, 
choicelines: Integer; 
FUNCTION 

ItemStr(col,row: Integer; 
field: FieldPtr): StringPtr 

) : MenuFormPtr; 

Purpose and Operation 

This procedure 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 ~nd 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." Forminit returns a MenuFormPtr 
to the form that it creates, but does not draw the form. 

Parameters 

Forminit requires these input and output parameters: 

usableRect 

itemCount 

ma>:ChPerlabel 

choi celi nes 

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. 

The total number of separate entries, where an entry in a 
form comprises a item and its choice setting. There are 
(itemCount x 2) fields in a form. 

The maximum number of characters in each item, or 
equivalently, the width of the item column in characters. 
Note that the items cannot take up more than one line. 

The maximum number of lines that the list of choice can 
occupy. Formini t interprets the value of choi celi nes as 
follows: 

= 0 A band of space for the choices is NOT allocated or 
displayed. You should set choi celi nes = 0 when no 
value fields have choices, so that the empty choice 
space will not be displayed. 

= 1 The choices will be displayed as a horizontal list 
on a band of space above the form. If all of the 
choices cannot be displayed an the screen at once, 
horizontal scrolling becomes available 
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FUNCTION ItemStr 

automatically. 

} 1 If choicelines is any positive integer greater than 
1, Formlnit will display the choices vertically, 
onti choic:E.' on,::. l:in1,!, up to the mL'l>:imum number of 
lines specified by choicelines. Each choice can 
take up one line only; the function clips any 
choice wider than the window. 

If there are too many choices to fit in the 
vertical area defined by choicelines, then the 
function automatically enables the choices to 
scroll vertically. 

A function supplied by the application. It should accept 
the column~ row, and field pointer of a field in the form, 
and then return the string that is the item (if it is a 
item field) or the default value (if it is a setting 
field). {No multi-line fields or strings containing 
carriage returns are allowed.} Formlnit also enables the 
user's ItemStr function to change the editable and choice 
properties of each field. ItemStr must accept these 
pa,~ a met er· s: 

col The column number of the desired field. 

row The row number of the desired field. 

field The pointer to the field designated by col and row. 
(Since it's a pointer, the modified FldPtr is an 
implicit output 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 fieldA.kind.editable 
and fieldA.kind.choice, which otherwise default to 
False (non-editable, non-choice) in Formlnit. 

Note that it would be meaningless to define a item 
field as an editable or choice field, because the 
user should never be able to move into a item 
field, by definition. 

The ItemStr function returns a StringPtr to the 
string of the desired field. It will return 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 return or line feed 
characters.} If a setting field has no default setting, 
ltemStr should return an empty string with the maximum 
permissible length defined for that field. 
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MenuFormCon~irmed 

FUNCTION MenuFormConfirmed 
(menuForm: MenuFormPtr; 
keyProcess: Word; 
FUNCTION ItemStr (col, r-ow: Integer; 

field: FieldPtr; 
): StringPtr; 

FUNCTION ChoiceStr(col, row: Integer; 
choice: Integer; 
): StringPtr; 

FUNCTION Choiceinfo(col, row, choice: Integer; 
r-equest: ChoiceRequest 
): Integer; 

FUNCTION Scr-ollKey (ch: Char-): UpdateKind; 
VAR selection: Integer; 
VAR ch: Char 
): Boolean; 

Purpose and Operation 

This all-pur-pose function returns True when the user- confir-ms a menu selection 
or new values on a for-m. It returns False if the user escapes out. 

Parameters 

MenuFormConfirmed requires these input and output parameters: 

menuForm 

keyProcess 

FUNCTION ItemStr 

A pointer to the menu or· form to be edited. 

The process ID of your keyboar-d process. Common Code 
requires this for menus, for-ms, and tables. It must be 
initialized by FldStartKeys prior to use. 

The same function that was passed to Formlnit, above. 
It should accept the column, row, and field pointer of 
a field in the form, and then return the default values 
of the setting fields. It acts here only to supply the 
default settings of editable-choice fields. 

NOTE: IF YOU ARE EDITING A MENU OR A FORM WITH NO 
EDITABLE CHOICE FIELDS, YOU MUST SUBSTITUTE A NIL 
FUNCTION FOR THIS FUNCTIONAL PARAMETER. The Function 
NilltemStr-, given below, should be included as a 
par-ameter here instead. 

ItemStr- has these parameters: 

col The number of the desired column. 

r-ow The number of the desired row. 
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FUNCTION ChoiceStr 

field The pointer to the field designated by col and 
r·o1;1. 

The ItemStr function returns a StringPtr representing 
the default value to the string of the desired field. 
If the setting field has no default value, ItemStr 
should return an empty string with the maximum 
permissible length defined for that field. 

A function supplied by the application programmer that 
returns a character string when it receives parameters 
that specify the column and row of the form, along with 
the choi CE•. 

NOTE: THE ChoiceStr FUNCTION PARAMETER IS NEEDED ONLY 
FDR FORMS WITH CHOICE FIELDS. IF YOU ARE EDITING A 
MENU OF: P1 FORM \1-J I TH MO CHO I CE FIELDS, YOU MUST 
SUBSTITUTE A NIL FUNCTION FOR THIS FUNCTION PARAMETER. 
The function NilChoiceProc, given below. should be 
included as a parameter here instead. 

These are the parameters of ChoiceStr: 

col The column number of the desired field. NOTE: 
the ChoiceStr function will never be called for 
the item column !col = 1l. As implemented now, 
it calls the function only with col = 2. 

row The row numbe~ 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. 

Given the above references to the fields of a form, the 
ChoiceStr function should return pointers to these 
::-tri ngs: 

i tern field 

setting field--choic~ 

String returned: 

The item's string 
value 

The sti~ing value 
of the current 
choice 
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setting fielci--edita □ l0 

choice or editable 
ch □ ce. which can 

Written by the application pragammer. the tunrl1on must 
return information about the rh □ ice f•eld of anv 
column, row! or choice □ + a torm. 

FOR FORMS WITH CHOICE FIELDS. r 
M ~: N :J iJ R A F E 1,1 iJl I T H ND CH D I CE F T [ ; , n ;:; ~ \ C1 U i'i U ~: T 
:::; U £~ S T I T U TE A f·! I L F U N C T l G N F D F : H J. S F U ;,J C -, I -l N F A F A t E T F E . 

chuic~ 
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snc,L1d 

outline is ab □ u~ to enter 

is about ~o enter. 

It r ctn be u n def i f": e- d Dr- e qt\~;- 1 t c: :.' e 1- ~:i ~•f Jr PP 

~-- e q u e s t ::: i: h c1 i c: e C o u n t f:>.:1 q Ll e '=- t r, f-

c ha j c e Current Request. 

These values of request determine wnat 
i n f ci ( m 2 t. i o n i ~. r et u r n e ci t, y C. h ci 1_ c ~· I n -;~ c. z 

There are several other re,uesrs be~onci th~se 

choices for che item of the form specified bv 
" c 0- l ;i- 21. n d ::; r o ~--r,J II 

Q 

!- e q ups t =: ( h (l j r ,e Ct! C ~- en f p E-· qt re i::. t 
C h c, 1 c e I 11 f r1 " h o 11 I ,-1 r ;c. t , •. ,- n t h e r. c1 m b e r i,:, + , h P 



VAF: C r7 

Return5 

current rh □ ice far a a,ven item. {The 
a pp l 1 r: a,: 1 on t "· ,- ea di r, g 1 t s. ch o i c e val u e f or 
the given 1tem ana aass1na it to the menu or 

request = choiceSetCurrent 
lhe "~hoice" parameter represents the number 
af the cnoice designated by the highlighted 

The choice is associated with the item 
spec fied bv "col" and "row". The apnlication 
shou1ci ~ss1qn the value nf nchoir::eu to its DV)n 

variable representing the choice values. The 
-t11nctionctl ··,alue th"'t Choicelnfo ,-et urns is 
ignoreLlt 

r e q u £? "::- t :.:: c h c j c. i? t_ ea v i n g I t e i11 

ThP user has moved the outline from one item 
The application should check the 

v t:1 l u A ~. o f i. c o l JI a n d 11 r· o H i: t o s e e i"11 h i c h i t e m 
This is useful 1f 

the appl1c~tion neeas to perform numeric 
con vet ,:,. 1 c, n s or er t- c, t- ch e c k i n q be+ ore al 1 o ,,Ji n g 
the user to confirm the form. 

request = choicelnteringitem 
H'e,:eiving this request means that the outline 
is -'itH:,ut tr, move to a different item (even if 
th;c ne;:t item ha.s no choices)" This let<o your 
apolication validate the setting of the 
current item before ~oving the outline to the 
ne:-:i item., 

Tr,1s ft,nctiDn i"' 1r:tended t;:; imolement "d,fficult case" 
scra]lina of choices in~ form. ~owever I the Scroll Key 
opera~1on 1s not available for use currentlv. Fo,- the 
present, vou must include the NilScrollKev function 
(described latEr under Dummy Functions) 1n all your 
c2.]l>:=. to Me-nnFormConf-irmeda 

An □ utput 1 it indicates which item the user selected 
frcm the menu, Witn a form, it re~urns the item (not 
the choice) that the user had moveci to be;ore 
confirming the form. 

+ or rr, ... These characters include other CODE- commands. 
CCNFIR~1, ESC, and cancel iCGDE-ESC). The appJ.ication 
can thus respond differentlv when the user quits 1 

.~bnrc-::.,; e"::,cape~-~ etc, 
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MenuFormC □ nfirmed returns a ~0O1ean: it indic~te~ th~t th~ 
m s· n u or + o- ,- m a n d i t 1=. v a 1 u e s = T ;-- u e ) c: i- t h Et t t. h e 1 i:::. i--·~ i- F1 l! o r· t 
m e n ll cv f o r m \~ i t h o u +. c h a n o i ,-, □ a n v c, f \: h 2 d ,,, t 2. v ,c, 1 u ,=c ~- . 
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Ni • .l.Cho:ic~Proc 

FUN CT IO tl t-,i i 1 C ho :i. c e Pro c (co 1 1 1- o 1,J: T n t e g e 1- ; 

choice: Integer): StringPtr; 

~ dummv furctional oarameter 1 which should be passed 1n place □~ the ChoiceStr 
t u n c t i c, n ;; l p 2. ,- a m e t e ,- t ;:; M e n u F or m C o n f i r m e d . I t r e t u r n s a S t ,- i n g P t r t o n i l . 

N.i lCh,o:iceZrt-f"o 

F!i!-•lCT1Ql·,i t-iiiCho1ceinfo,:co1 1 rn1➔, choice: Tntege,-; 
request:Cho1ceRequestl: Integer; 

Purpose and Operation 

A dummv functic,nal parameter, 1➔ hich should be passed in plac2 of the 
Choiceinfo functional parameter to MenuFormConfirmed. This function always 
returns a value of zern. 

Ni 1 I t:emSt:r 

Hit,JCTJON Nilitem'.::;tt-<col.,rr.,•1, 1ntege,-; 
'ield: FieldPtrl: StringPtr; 

Purpose and Operation 

A 0<1mmv functional pa,-amettn·, 1tihich shou·id be pas'c',ed in pl.ace of thi? ltemStr 
f,rnction?l. c,at-ame+et- to MenuFormConiirmErl, It retUi"n,c. a Stt-ingPtr to nil, 
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Ni.lScrol.lKey 

FUNCTION Ni1Scro1JKevlch: Char col I row: Integer): UpdateKind; 

Purpose and Operation 

A dummy f u n ct i tin 2. l pa i-- am et er 1 N n i ch ~.ho u 1 d be passed i n p 1 ace tr T th F Sc r· c: J 1 !· e y 

functional parameter to MenuF □ rmConfirrned. 

dr,ntUpdate. 
This function alN~vs re 0 urns 

Ne:nuFormD.ispose 

FUNCTION MenuFormDispose(menuForm: MenuFormPtrl: 
Mer, u F 01- mPL-; 

Purpose and Operation 

This unction deallocates the menu or form pointed tn hv th~ Menu=ormPtr. It 
disposes of everything, including ail the text. There is no dontDisaoseTe~t 
option for the text strings because each instance of a menu or farm i5 unique. 
i'1ennFormDispose aI,~ays returns nil so that the MenuFormF·tr i:c, +.he disposF.?r! 
menu or form can be ac:=,i,;Jned the valuP of r.ii. The fun,t1on "t".o Pr-ases the 
obscurea rectangle. 



APPENDIX D. THE SHELL P~OGRAN 

This appendix provides a discussion of, and the source listings for, a program 
called "Shelly 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 it1m 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 siailar to the one developed in Chapter Band 
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 <zuch as 
"Erase a file") is selected from the Transfer menu that requires 
specification of a particular file, 

o Implements the Usage ICODE-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 ~xample, 
if "Erase a file" is selected from the Transfer menu, a File form is displayed 
and, ~hen confirmed, the file specified in the form is actually erased. Thus, 
the menus and File forms provided by the Shell program give you ~orking code 
that you can use to quickly implement many of the coamon tasks performed in 
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GRiD applications, 

The Options form in the Shell program is of less i~mediate value, It is 
really just a generic form that illustrates all the possible kinds of choice 
fields that you can use in a form. The only real work 'it doe5 is to load a 
font into Memory if the font confirmed in the form is different from the 
current font. Nonetheless, the Options form does provide a working model that 
yau can easily modify to fit your application. 

THE SHELL PROGRAN 

The Shell prograa con~ists of three different modules: 

ShellForminit The PLM module that defines the contents of the forms and 
menus u5ed in the Shell program. 

ShellMain The Pascal module that handles program initialiration and 
exit, and that obtains and processes input froM the 
keyboard. 

ShellMenuForm The Pascal module that displays and responds to menus and 
forms, 

While we could have combined the two Pascal modules into a single module, 
splitting them up simplifies our discussion of them and, more 
importantly, will make it easier for you to modify the source to 
customize it for your purposes. The importance of this modular approach 
becomes more apparent in subsequent appendices when we develop several 
different examples of cell-based table programs, 

An interface file (Shellinterfacel,Inc~rext~) is also used to define the 
interrelationships bet~een the shell modules, This file is included 
(using the $INCLUDE control) in each of the modules and further promotes 
the modularity of the program. 

In the paragraphs that follow, ~e 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 and the interface file 
is provided. 

SHELL PROGRAM YARIAllES 

Before proceeding to examine the actual code used in the shell program, 
let's look at the variables used throughout the Shell program. Examine 
the interface file to see which variables are used by the varioufi 
modules. Shell has these global variables: 

ch 

chNeedsProcessing 

D-2 Common Cod~ 

The character just read froffl the keyboard and about 
to be processed by the main loop of the program. 
A boolean status variable that indicates whether the 
last character read. from the keybdard lchJ needs 
processing by one of the menu or forM handling 



windowRect 

redra~ 

cursor 

msg 

initialUsage 

dirty 

code 

input ID 

outputID 

inptitFilename 

outputFilename 

currentFilename 

procedures . 
. A rectangle that holds the present size of the windo~ 
to be used by the menus and forms. 
A boolean used to hold the value returned by ~any of 
the screen functions such as NsgShowPrompt, 
MsgClearMsg 1 etc. While it is not used in the Shell, 
it ~ay be of value in your application to determine 
if portions of the screen should be redrawn. 
A cur$or descriptor record needed by the menu and 
form procedures to keep track of the cursor location. 
A pointer to the message status record used by the 
message, menu, and form procedures to display proapt1 
and messages. 
A long integer variable used to store the amount of 
RAM used by the application lin this caBe, Shell> 
prior to retrieving any data files. The value in 
this variable is used by the Usage com~and (CODE-U) 
to display RAM usage statistics. 
A boolean that can be used by ~n 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 Quit and 
Cancel commands. In the Shell program, dirty can 
only be set TRUE if the Options form i~ confirmed 
since there is no actual data that can be changed in 
the file. 
A word used to store error codes for several of the 
OS calls. 
A ~ord to store the connection number of a file used 
for input. 
A word to store the connection number of a file u1ed 
for output. 
A ~tring pointer to a file name obtained by the 
ProcessCommandline or SelectinputFileNa■e procedure 
and used ~hen accessing that file. 
A string pointer to a file name obtained by the 
SelectOutputFileName procedure and us~d when 
accessing that file. 
A string pointer to the name of the last file 
selected via the File form from within Shell. This 
filename is used as the default value the next time 
shell displays a File form. 

The following variables are used to store values from the Options form, 
Although values can be left stored in the for~ itself, it often increases 
clarity of the program to store them in variables with more aeaningful 
names, 

theNumber: 
theRealNumber: 
curChoice2: 
theString: 

INTEGER; 
REAL, 
INTEGER; 
StringPtrj 
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curChoice3: 
curChoice41 
curFont: 
curPrinter: 
curPlotter: 

SHELL"AIN PROCEDURES 

INTEGER; 
INTESER; 
INTEGER; 
INTEGER; 
INTEGER; 

The following procedures and functions are defined and used in the 
ShellNain module: 

ExceptionHandler 

ProcessCo■mandLine 

lnitDisplay 

InitVars 

CheckCancel 

CheckQuit 

CheckExit 

Exit 

Used by MsgTrapException to handle system 
exceptions. 
Used when application is first loaded to obtain 
name of data file (if any) to be operated 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 
memory the application is using. 
Initializes some miscellaneous variables used with 
the Shell prograa. 
When CODE-ESC has been pressed, this routine is 
used to display an appropriate prompt based on the 
state of the "dirty" flag. If the pro■pt is 
confirmed, the program performs an exit. 
When CODE-Q has been pressed, this routine displays 
an appropriate 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 perfor ■ed. If the file was 
changed, it should be saved. You must supply the 
code to actually save the file since the 
appropriate actions will vary between applications. 
Used by the CheckCancel and CheckQuit procedures to 
see if the cancel/quit prompts were confirmed. It 
clears the prompt and returns a boolean indicating 
whether the prompt was confirmed. 
Used by the CheckQuit and CheckCancel routines to 
actually perform an exit. The procedure restores 
the system-wide font, displays the message 
NRetrieving subjects: In progress 0 , and then exits. 

The code f~r the main program loop of Shell is listed below: 
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BEGIN 
NsgTrapException <ExceptiooHandlerl; 
ProcessC011andlinej 
InitDisplay; 
InitVars; 
ch := CHR(helpKeyl; { Start off in coo1and menu} 
chNeedsProcessing := TRUE; 

REPEAT 
IF NOT chNeedsProcessing THEN ch:= ConCharin; 
chNeedsProcessing :=TRUE; 
redraN := NsgClearNessag! i11gl; 

IF ORD (chl = helpKey THEN 
Co11andNenu 

ELSE IF ORD !chi = option1Key THEN 
OptionsFora 

ELSE IF ORD lchl = quitKey THEN 
CheckQuit 

ELSE IF ORD !chi = transferKey THEN 
Transferflenu 

ELSE IF ORD lchl = utilizatiooKey THEN 
ShoMUsage 

ELSE IF ORD !chi = cancelKty THEN 
CheckCancel 

ELSE chNeedsProcessing := FALSEi 
UNTIL FALSE1 

END 

The first statement, MsgTrapE~ception <ExceptionHandler>, invokes an exception 
handling procedure if an error occurs. Refer to the description of 
NsgTrapException in Chapters 6 and 13 for i discussion of exception handling. 

The next three state~ents 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!helpKeyl; 
chNeedsProcessing := TRUE; 

set up the entry conditions to the main loop so that initially the Co~mands 
menu will be displayed. The rest of the program consists of a loop that reads 
a key froffl the keyboard (using ConCharin) and checks to see which key was 
pressed. The valid key• for this loop and the procedure that each of them 
invokes are as follows: 
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helpt:l?y <CODE-?! 
option~Key (CODE-0> 
transferKey <CODE-Tl 
cancelKey (CODE-ESCl 

Co liHll ill IHH'hm u 
Opt i 1:rnsF1:H""i!'i 

Trams E?,Ml!!?nY 

Chee kC,u11:~c1J 
Ch i!!C ldhi:i t 
SIH:iwUuge 

qui tKey (CODE-Ql 
utiliiationKey <CODE-Ui 

SHELlffENUFORN PROCEDURE& 

The follo~ing procedures and functions are defined and used in the 
Shel!MenuForm module: 

Initform 
Co111111,H1dMc;rnu 

OptionsForm 

ShowUsage 
ShowFileProperties 

GetFileName 

SaveThisFile 

Swi tchFi l !!!!s 

IncludeAFile 

WriteThisFile 

D-6 C1:.1t111um Code 

Initial za ■ th ■ variable• used Nith the Options form. 
Displays the Ca■■ ands m■nu defined in the PLM module and 
sat• ch ta ndicata tha ite■ selected fra ■ the menu. 
Displays thE tian& far ■ and 1 Nhan the for ■ is 
confirmed, ■ tores the canfir values in th~ variables 
listed earlier. It 1l•a •• s tha cnt to be the one 
specified in the far 
Displ~y• media usage ~hen CODE-Uhas been pressed. 
LI••• the BetFilaNa ■e procedure to abtain the nam~ of the 
file whose characteristic ■ •r• to be shown, and the 
Cam■an Code routine C ■dPraperties to display those 
ch.irau:teristics. 
Display~ the Tr~nsfer menu definwd in the PLM module and 
invokes the ippropriat~ procedure ta perfo,m the 
selected transfer ■ cti ity whan the menu is canfir ■ ed. 

Used by it~ms from the Transfer ~~nu that require a file 
name. It set ■ up conditions that deter~ine hew the File 
for~ ~ill be displ and then uses FileFormConfirffled 
to obtain the name af the file. 
Whan "Sav ■ this file• is selected fram the Transfer 
M ■ nu 1 this pracedur ■ abtains the name of the ne• file 
luaing the BatFileNama procedural and then attaches and 
opens the specfi~d file, ~o code is provided to 
actually save he fil• since this operation is 
~pplication dependent. 
When E¾change for another file" is sel ■cted froffl the 
Tran ■ f ■ r ~enu, this procedure abtains th ■ n•me of the 
ne• file (u9 ng th ■ BetFil ■N••• procedure) and than uses 
the Cammon Code autine FFExecut ■ Com ■ and ta exchange for 
the n1,11111 fi.h €Ind e,pp1ic,1tiru1, 
Whan ~1ncluda a ile" is 5&lected ra■ the Transfer 
m~nu 1 this procedure uses the G~tFil ■ Nam~ procedure to 
abtain the name of the file. The file is then opened 
for a read operation. No cade ls pravided ta actually 
read the con ants of the file since this operation is 
~pplication depend~nt. 
Nhen "Write ta• fiJaM i1 select~d fraffl the Transfer 
~•nu this procedure us~s th~ GetFileName procedure to 



EraseTheFile 

TerminateStatus 

obtain the name of the file. The file is then opened 
for a ~rite operation. No code is provided to actually 
~rite the contents of the file since this operation is 
application dependent. 
When "Erase a file" is selected from the Transfer ffienu, 
this procedure uses the GetFileNa•e procedure to obtain 
the name of the file. The file is then actually erased 
using the Common Code routine CmdErase. 
Used to close and detach files at the end of those 
pr~cedure ■ (such as IncludeAFile, WriteThisFilel that 
perform file input/output activities. 
Invoked at the end of the ShowFileProperties, 
EraseTheFile 1 and ShowU■ age procedure ■. If no error 
occurred during those operations, this routine ~aits for 
any key to be pressed and then erase ■ th~ window. 

Much of the work in the ShellMenuForm module is done by the GetFileName 
function. The calling procedures (all of them selected fro~ 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 ~hen the Common Code function FileFor~Confirmed 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 farm. This connection is then 
used to open and later close and detach the file, 

The code far the GetFileName function is as fallows: 

FUNCTION GetFileNa1e !fileType: FileTypes; VAR connection: NORD!: BOOLEAN; 
BEGIN 

redraw:~ ffsgShoNNessige !1sg, NewStringlit !retrFileformllj 
currentFilenaae := NeijStringlit 1·~she11~1·1, 
spare:= Nil; 

{set u~ the pithna1e default condition for fileforaConfiraed} 
defau!ts[devicePirt] := »~fau!tThis1 
defaults[subjectPart] := DtfaultThis; 
defaults[titlePirtl := DontDefaultThis, 
defaults[kind?art] := DefaultThis; 

{specify which choices Nill be displayed in the File form} 
eichangeResult := DontEuchangt; 
exchange"ode := MoExchingeOrSave; 
saveResult := DontSaveFile; 
access i~ updateAccess; 
attach~ode :~ TRUE, 
FFKode := FFSet; 
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for111 bas;ed 1u1 the h leTyp!! pa~ud by thl'I c.iU i ng procedure} 
CASE fileType OF 

saveCurrentFnle: ~ESIN 
FFaade ig FFPut; 
excilangeffode l"' NoExching~Or-§a,,.e; 
sav!l!Rwm.1H :"' saveFile; 
~adl!! :~ ~eoofil~Node; 
title i= Com::.~tUts l!!av1Hsg 1 HllJnFor1ltsg); 

END; 
inputFile: BEGIN 

oo~e :~ oldFileNode; 
titl1 :• Cancatlits (inputN!g, JillinFor1~sg>; 

END, 
outputfile: DESI~ 

FF~~d~ I"' FFPut; 
e~chingeNode :~ £~change; 
ij@d@ :~ 11e~Filt~od~1 
title :~ Canc1tlit1 (outputHsg 1 filllnFor■Nsgl; 

Etilll; 
exchang~file:BE61N 

exch.ngeMode := Exchange; 
eic!langefll!~uH 1" ExchingeAppli ci!U tiil5i 

~ade :g upditeFileNod@; 
title := Cancatlit1 lexchang~nsg, filll~For1Msg>1 

END; 
erasefile: BEGIN 

1~de :~ aldfil2Nod!; 
title :,, Com:atUh h~ri!\liefil2llsg, fHU11F@r!llMsgl; 

E~Di 
fileProps: BEG!~ 

~D@~ :~ ol~Fileffod!; 
title := Cancatlits lfileProp1Nsg 1 filllnForiHsgl; 

ENI!; 
END; 

IEJ 
{Entry canditians h~ve bflij set far ~i~pl~y of file far~ by Fi!rFor1Canfirm~d, Now get the file 
llililll!} 

Setfilena~e :~ fileFor~Confirm~d 
IFF"ode, 
cu,sor,keyProc,ss, 
cil 1 

ooi 11dijt1Re&: t, 
tit1e 1 

currentFil,nase, 
fipirl 1 

dehuHs, 
.1ttachllod"-1 1 

Dode, 
access, 
rn1111Mti1:m 1 

~11 cllangl?ll@dl!, 
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exchangeResult, 
saveResultl; 

, redraw:= HsgClearNessage l1sgl1 
END; 

After the GetFileName function is ca~led, 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 
autput is performed! and then use th~ CloseDetachFile procedure to complete 
the file transaction. 

CAUTION: Since some of the procedures that call GetFileName open the file 
as a "NewFile" 1 you should use ~are when testing some of the capabilities 
of the Shell program. Far example, if you select "Write ta a file" from 
the Transfer menu, no data will be written to the file but the current 
contents of the file would be ldst since the file is attach9d as a ~new 
file". Set up your awn test files that contain no important data if you 
~ant to test the capabilities o~ the Shell program. 

The code used by most of the procedures that are invoked from the Transfer 
menu is quite similar. The follo~ing code is from the WriteThi~File 
procedure: 

BESJN 
outputConfir1ed := SetFilena1e loutputFiie1 ootputlD); 
IF outputConfirmed THEN 

BEGIN 
IF outputFilename <> N!l THEN 

FreeString !outputFilena1el; 
reserved := O; 
outputFilena1e := currentFilen11e; 
OSOpen loutputID 1 £1 code!; 

{provide your oNn code here to Write File}; 
CloseDetachFileloutputlDl; 

END; 
END; 

This procedure uses the file connection (outputIDl obtained by 
FileFormConfirm~d to 'open the file th~t was selected and attached by 
FileForfflConfirmed. 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 

~soMPACT NOLIST 

ShellForminit: DO; 

iEJ 

I* Command menu - defines the contents of the Commands Menu display *I 

DCL commandMenulemplate (*l BYTE PUBLIC DATA 
('Options Code-0 Set options~·, 

'Quit CODE-Q Exit and save all cha~ges~·, 
'Transfer CODE-T Write, exchange, print files~·, 
'Usage CODE-LI Show memory and device usage~·, 
'Cancel CODE-ESC Exit without saving changes~:'); 

I• *I 
I• The following declaration declares a public pointer to the 1/ 
/1 Commands menu so that it can be referenced in the Pascal module 1/ 
/f that uses the DataMenuConfirmed routine. *I 
I* *I 

DCL theCommandMenu PTR PUBLIC DATA !@commandMe~uTemplate>; 

·* *' 
I* Transfer menu - defines the contents of the Transfer Menu display f/ 
/¾ 

DCL transferMenuTemplate <*> BYTE PUBLIC DATA 
('Save this file~·, 

'Exchange for another file~·? 
'Include a file~· 1 

'Write to a file~·, 
'Erase a file~' 1 

'Sho~ characteristics of a file~! 'l; 

'* *' 
I* The following declaration declares a public pointer to the *I 
I* Transfer men so that it can be referenced in the Pascal module *' 
I* that uses the DataMenuConfirmed routine. *' 
I* *I 
DCL theTransferMenu PTR PUBLIC DATA (@transferHenuTemplatel; 

I* Options form *I 

DCL optionsFormltemCount LIT '7'; 
DCL optionsFormRowSize LIT '98'; 
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DCL aptionsFor ■LabelsAndChaices l•I BYTE DATA 
( 'IEditabl e nulileri c fi el d"'An integer"':', 

"?Choice only field"'First choice"'Second choice!'"i ' 1 

'SEditable choice field~Enter a text string~A choice~:·, 
• .Edit.,ible real nul!lb~r field"'A reaJ number"'l ' 1 

'Hypehci!!"' I ', 
, +Printer"!·, 
'"'Plotter"'!'); 

DCL theOptionsForID STRUCTURE 
(form PTR 1 

nu■ lte■ s INTEGER, 
labelsAnciChoices PTR 
choicelines INTEBER, 
rows (optionsFormRowSize) BYTE) 

PUBLIC DATA 

(nullPtr, 
optiansFormitemCount, 

tion1Far ■labelsAndChoices 1 
1l I 
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LIBTINB FOR BHELLINTERFACE FILE 

'~helllnterface,Inc} 

PUBLIC ShellMain; 

CONST 
' Quit I Cancel \ 

cancell'isg 
quitMsg 

strings 
:::: 

= 

} 

'Cancel:I'; 
'Quit:1111'; 

cancelChangeclMsg "' Confirm 
quitChangedt'lsg = Conti r111 

to exit 
to save 

without saving (changed)I'; 
and exitl'; 

u111: hang 1HI Msg = Confi rM to exit (file not changedll'; 

{ miscellaneous strings} 

VAR 

optionsMsg 
commandMsg 

= 'Options:1'; 
= 'Command:111'; 

Select i teml'; 
= ' Fill in form and confirml'; 

:;el ecti'lsg 
fillinFormMsg 
copyrightMsg 
duplicateMsg 
dupSelectMsg 
dupDestMsg 
duplicateMsg3 
eraseMsgl 
eraseMsg2 
transferMsg 
1nputMsg 

: 'Copyright (c)l984 SRiD Systems Corporationl'; 
= 'Duplicate:11'; 

outputl'lsg 
saveMsg 

~ Make selection and Confirm■·; 
= Point to destination and ConfJrml'; 
= 'Duplicate completedl'; 
= 'Erase: Make selection and Confirml'; 
= 'Erase completedl'; 
= 'Transferal'; 
= 'Include: I'; 
= 'Write:I'; 
= 'Save:11'; 

savingFile 
saveC0111plete 
exchangeMsg 
eraseFilel'lsg 
filePrnpsl'lsg 
retrFileForffl 
retrApplication = 

= 'Saving filelll'; 
= 'Save co~pletel'; 
= 'Exch,;rnge:I'; 
"''Erase file:11';-
= 'File characteristics:I'; 
"' 'Retrieving file formllll'; 

'Retrieving applicationl'; 
= 'Retrieving fontll'; retrFont 

sample = 'Shelli!' i 

maxStringlength 2 20; 
longArglength = BO; 

{ length of options form item} 
{ max length of filename} 

ch: 
chNeedsProcessing: 
redraw: 
cursor: 
dirty: 
error: 
code: 
initialUsage: 
11sg: 

Char; 
Boolean; 
Boolean; 
CursorDescriptor; 
Boolean; 
Word; 
Word; 
Longint; 
Mes1>agePtr; 
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Rectangle; 

{the following variables are used to store settings for the options form} 
th~Number: INTEBERj 
th~RealNufflber: REAL; 
curChoice2: INTEGER, 
theString: StringPtr; 
curChoice3: INTEBER; 
curChoice4: INTEGER; 
curFont: INTEGER; 
curPrinter: INTEGER; 
curPlotter: INTEGER; 

FOR ShellMenuForm; 

PROCEDURE CheckCancel; 
PROCEDURE CheckQuit; 
PROCEDURE El< it; 

PUBLIC ShellMenuForm; 
FOR ShellMain; 

VAR inputFilename: 
outputFilen~me: 
input rn: Word; 
currentFi l eName: 
outputHh Word; 
currentFontName: 

StringPtr; 
Str i ngPtr; 

StringPtq 

StringF'tr; 

PROCEDURE InitForm; 
PROCEDURE Com~&ndMenu, 
PROCEDURE ShowUsage; 
PROCEDURE TransferMenu; 
PROCEDURE OptionsForm, 
PROCEDURE SaveThisFile; 
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SOURCE LISTING FOR BHELLMAIN MODULE 

$DEBUG 
fCOMPACT 
$NOLI ST 
MODULE ShellMain; 
$INCLUDE (Shell Interface. Inc"'text"'l 
$INCLUDE <'·Hard Disk'· Ines· CoMmandProcs. Inc"'text"') 
UNCLUDE ("Hard Disk"Incs'Cmnmon.Inc"'text"') 
$INCLUDE (''Hard Disk' 'Incs'ConPas.Ine ... text"'l 
$INCLUDE (' 'Hard Disk'' Inc:s'Keys, Ine"'Text"') 
$INCLUDE ("Hard Disk' 'Incs'FontProcs.Inc"'Text"') 

$INCLUDE <'·Hard Disk·· Ines· Data.Forms, Inc"'text"') 

$INCLUDE (''Hard Disk' 'Incs'FieldTypes.Inc:"text"') 
$INCLUDE i' 'Hard Disk' 'Incs'FieldProcs.lnc"'text"> 

$INCLUDE ( "Hard Disk· • Inc s ·Fil eF orm Types. Inc "'text"' l 
$INCLUDE (··Hard Disk'' Incs'FileFormProcs. Inc"'text"') 

UNCLUDE ("Hard Disk'· Ines· MessageTypes. Inc"'text"'l 
$ INCLUDE (''Hard Disk·· Ines· MessageProcs. Inc"'text"') 

$INCLUDE (''Hard Disk·' Ines· OsPasTypes, Ine"'text"'l 
$INCLUDE (''Hard Disk·' Ines' OsPasProcs. Inc"'text"'l 

$INCLUDE ("Hard Disk' 'Incs'StringTypes.Inc"'hxt"') 
$INCLUDE !"Hard Disk' 'Incs'StringProcs.Inc"'hxt"') 

$INCLUDE ("Hard Disk' 'Iru::s'WindowTypes.Inc"'hxt"') 
$INCLUDE ! '' Hard Disk'' Ines' Wi ndowProcs. Int"'hxt"') 
HIST 
PROGRAM ShellHain; 
$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE InitDisplay; 
VAR windowExtent: Point; 
BES IN 

ConDefCsr <FALSE); 
WininitDefaultWindo"; 
WinGetWindowExtent (NindowExtent); 
FldStartKeys (cursor); 
msg ~= Msginit; {Allocate message status record} 
initialUsage := MsginitialUsage; { How much memory is used by application} 

{ This is needed later for Usage coamand} 

WITH ~indowRect DO { entire window for use with menus and forms} 
BEGIN 

topleft.x 
topleft.y 
extent 

: =- O; 
:= O; 
:= windowExtent; 
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END; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE InitVa,s; 
{Initializes variables used with the Option form} 
BEGIN 

outputFileName := NIL; 
dirty := FALSE; 

END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE ProcessCommandline; 
{Used ~hen 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,} 

VAR reserved: Byte; 
delim: CHAR; 

BEGIN {check to see if data file was specified} 
inputfilename := NewString (longArglength); 
delim := OSGetArgument IFALSE 1 inputFilenameA.dummy); 
IF inputFilenameA.dummy <> 0 THEN 
{if a file was specified, attach and open the file} 

BEGIN 
reserved := O; 
inputID := OSAttach(inputFilenameA.dummy, 

oldFileMode, 
reserved, 
readAccess, 
code>; 

OSOpen (inputID, 1 1 code); 
END; 

END; 

SEJ 
{-----------------------------------------------------------------------------} 
PROCEDURE CheckCantel; {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; 
BEBIN 

IF dirty THEN str 1= Concatlits (cancelMsg 1 cancelChangedNsgl 
ELSE str := ConcatLits (cance1Msg 7 unchangedMsg); 

IF CheckExit (str) THEN 
Exit; 

END; 

{-----------------------------------------------------------------------------} 
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PROCEDURE Ch~ckQu1t; {CODE- □) 

{This procedure displays an appropriate Quit proMpt based on the state of the Hdirty" 
flag and checks to see if the prompt was confirmed. If the file ~as 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: StringPtrj 
BEGIN 

IF dirty THEN str := Concatlits (quitMsg, quitChangedMsg> 
ELSE str := Concatlits (quitMsg, unchangedMsgl; 

IF CheckEKit lstrl THEN 
BEGIN 

IF dirty THEN 
; { Supply you own code to save file} 

Exit; 
END; 

END; 

{-----------------------------------------------------------------------------} 
FUNCTION CheckExit !theMsg: StringPtrl : 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 indicatin~ whether 
the prompt Nas confirmed. The variable chNeedsProcessing i! ~et FALSE??> 

BEGIN 
redraw:= MsgShowMessage (msg, theMsgl: 
ch := ConCharin; 
IF ch= CHR!confirmKey) THEN r:,NeedsProcessing := FALSE 

ELSE chNeedsProcessing := TRUE; 
redraw:= NsgClearM~ssage (msg); 
CheckExit := NC~ chNeedsProcessing; 

END; 

{----- -----------------------------------------------------------------------} 
PROCEDURE Exit; 

{This procedure restores the systeM-wide font, displays the "Retrieving file form ... • 
~essage, and then exits.} 
BEGIN 

FontSetNth (1 1 code); { Restore system-wide font } 
MsgExit (0 1 msgl; 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE ExceptionHandler (errorCode 1 param 1 unused, the8087: WORD); 

BE6IN 
MsgExit lcode 1 msgl; 

END; 
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$EJ 

{-----------------------------------------------------------------------------} 
{ THIS IS THE BEGINNING OF THE PROGRAM } 
{-----------------------------------------------------------------------------} 
BEGIN 

HsgTrapException (ExceptionHandler>; 

ProcessCommandLine; 
InitDisplay; 
InitForm; 
InitVars; 
ch := CHR(helpKey); 
chNeedsProcessing := 

{Start off in command aenu} 
TRUE; 

REPEAT 
IF NOT chNeedsProcessing THEN ch:= ConCharln; 
chNeedsProcessing := TRUE; 
redraw:= MsgClearMessage (msg>; 

IF ORD (ch) = helpKey THEN 
Command Menu 

ELSE IF ORD (ch) = optionsKey THEN 
OptionsForm 

ELSE IF ORD (ch) = transferKey THEN 
TransferMenu 

ELSE IF ORD (ch) = utilizationKey THEN 
ShowUsage 

ELSE IF ORD (ch> = quitKey THEN 
CheckQuit 

ELSE IF ORD (ch) = cancelKey THEN 
CheckCancel 

ELSE chNeedsProcessing := FALSE; 
UNTIL FALSE; 

END 

D-18 Common Code 



SOURCE LISTING FOR BHELLMENUFORM MODULE 

$COMPACT 
$NOUST DEBUG 
$SYMBOLSPACE(32l 
MODULE ShellMenuForm; 
$INCLUDE !Shellinterface.Inc"'text"'l 
$INCLUDE (''Hard Disk' 'Incs'CommandProcs.Inc"'text"') 
$INCLUDE (,·Hard Disk·' Ines' CommonPropsProcs. Inc"'text"'} 
$ INCLUDE ("Hard Disk·' Ines· CommonPropsTypes. Inc"'text"') 
$INCLUDE ! '' Hard Disk'' Incs'Common. Inc"text"'l 
$INCLUDE (·'Hard Disk' 'Incs'ConPas.Inc"'text"') 
$INCLUDE (''Hard Disk' 'Incs'Keys.Inc"'Text"') 
$INCLUDE ('·Hard Disk·' Ines· FontProcs. Ine"'Text"') 

$ INCLUDE ('·Hard Disk·' Ines· Math, Inc"'Text"'l 

$INCLUDE i '· Hard Disk·' Ines· DataForms. Ine"'text"') 

$ INCLUDE (' 'H,u·d Disk· ' Ines· Fil eF orm Types. Inc "'text"') 
$INCLUDE (''Hard Disk'' Ines' Fil eFormProcs. Inc"'text"') 

$INCLUDE (''Hard Disk' 'Incs'FieldTypes.Inc"'text"'l 
$ INCLUDE i' 'Hard D:isk' 'Ines'FieldProcs.!nc"'text"') 

$ INCLUDE ('·Hard Disk· 'Ines· Message Types. I ne"'tex t"') 
U NCLUDE ('·Hard Disk'· Ines' MessageProcs. Inc"'text"') 

$INCLUDE (··Hard Disk·' Ines· OsPasTypes. Inc:"'text"'l 
$ INCLUDE (''Hard Disk'· Ines· OsPasProcs. Inc"'text"'l 

$INCLUDE (''Hard Disk' 'Incs'StringTypes.Inc"'text"'l 
$ Il\lCLUDE (''Hard Disk'' Ines· Stri ngProcs. Inc"'text"') 

$INCLUDE ('·Hard Disk·' Ines' WindowTvrrns, Inc"'text"'l 
$INCLUDE ("Hard Disk' 'Incs'WindowProes.Inc"'text"'l 

$LIST 
PUBLIC ShellForminit; 

{ these are PLM data 
VAR theCommandMenu: 

theTransferMenu: 
theOptionsForm: 

:f:EJ 
PRIVATE ShellMenuForm; 

TYPE 

structures } 
DataNenuType; 
Datal'lenuType; 
DataFormType; 

FileTypes = (saveCurrentFile, inputFile, outputFile, exchangeFile, eraseFile 1 

fileProps); 

VAR curFontName: Stri ngPtr; 
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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. If 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 (copyrightMsg); 
WITH str..-.. DO 

BEGIN 
chars[11J := CHR(87H>; { Together, these two characters combine} 
chars[12l := CHR<BBH>; { to display the copyright symbol } 
chars[13l := 

END; 

redraw 
redraw 
str 

redraw 
redraw 

: = 
:= 
:= 

: = 
: = 

MsgClearMessage (msg); 
MsgStackMessage (msg, str); 
ConcatStrings (GetVersionString(OSWhoAmI), 

NewStringlit (' of GRiDShell ■ ')l; 

MsgStackMessage (msg, str>; 
MsgStackMessage (msg, ConcatLits (com~andMsg, selectMsg)); 

rect := windowRect; 
confirmed := DataMenuConfirmed 

(theCommandMenu, 
msg, 
NIL, 
rect, 
cursor.keyProcess, 
itemSelected, 
ch> ; 

redraw:= MsgClearNessage (msg>; 
IF confirmed THEN 

BEGIN 
CASE itemSelected OF 

1: OptionsFor ■; 

2: CheckQuit; 
3: TransferMenu; 
4: ShowUsage; 
5: CheckCancel; 
OTHERWISE; 

END; 
END; 

chNe-edsProcessi ng : • NOT confirmed J 
ENDJ 
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{-----------------------------------------------------------------------------} 
PROCEDURE lnitForm; 
{This procedure initialize~ the options form Detting1 and is called from the main 
module when the shell program im first entered.} 
BES IN 

theNumber := O; 
curChoice2 :~ 1; 
theString := NewString(maxStringlength); 
curChoice3 := 2; 
theRealNumber := 0.0; 
curFont := 1; 
curFontName := NIL; 
curPrinter := 1; 
curPlotter :~ 1; 

END; 
$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE Dption9Form; 
{This procedure displays a generic Options form whose contents are defined in the PLM 
module ShellForminiti} 1 

VAR itemSelected: INTEGER; 
confirmed: BOOLEAN; 
redraw: BOOLEAN; 
rect: Rectangle; 

BEGIN 
WITH theOptionsForm DO 

BEGIN 
rows[1J.theData.number 
rows[l].currentChoice 
rows[2],currentChoice 
rows[3].theData.string 
ro~s[3].currentChoice 
rows[4],theData.realNumber 
rows[4].currentChoice 
ro~s[5].currentChoice 
rows[6].currentChoice 
rows[7].currentChoice 

END; 

:= 
: = 
: = 
: = 
: = 
I= 

: = 
: ~ 
: = 
~ = 

thel1h.1111ber; 
1 ; 
curChoice2; 
ExactCopyOfString (theStringl; 
c:urChoice3; 
theRealNuaiber; 
1 i 
curFont; 
curPrinter; 
curPlotter; 

redraw:= MsgShowMessage (msg, Concatlits !OptionsMsg 1 FillinForaMsg)l; 
rect :~ windowRect; 

confirmed := DataFor~Confirmed 
!theOpti onsForm 1 

1H1rm~l DataForm 9 

msg, 
NIL 1 

rect, 
cursor.keyProcess 1 
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ch,; 
IF confirmed THEN 

WITH theOptionsForm DO 
BEGIN 

theNumber := rows[ll.theData.number; 
curChoice2 := rows[2l.currentChoice; 
IF rows[3J.currentChoice = 1 THEN 

BE6IN 
FreeStringltheString>; 
theString := ExactCopyOfString (rows[3].theData.string>; 

END; 
curChoice3 := rows[3],currentChoice; 
curChoice4 := roNs[4].currentChoice; 
theRealNumber := ro~s[4].theData.realNumber; 
IF ro~s[SJ.changed THEN 

BEGIN 
redraw:= MsgShowMessage (msg, NewStringlit(retrFontll; 
curFont :~ rows[5],currentChoice; 
curFontName := StringOfFormitem<theOptionsForm, Sl; 
FontSetNth (curFont, codel; 

END; 
curPrinter := rows[6l.currentChoice; 
curPlotter := rows[7].currentChoice; 

END; 
FreeStringsinDataForm <theOptionsforml; 
UndoDataForm (theOptionsForm, TRUEl; 
redraw:= MsgClearMessage (msgl; 
dirty:= TRUE; 
chNeedsProcessing := NOT confirmed; 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE ShowUsage; 
{This procedure uses the CmdMediaUsage Co~mon Code routine to display usage (CODE-Lil 
information} 

VAR rect: Rectangle; 
BEGIN 

rect := windo~Rect; 
CffldMediaUsage (NIL 1 initialUsage, msg, rect, code); 
IF code~ 0 THEN 

ch ~= ConCharin; 
TerminateStatus; 
WinEraseRectangle(rectl1 
chNeedsProcessing := FALSE; 

END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE TransferMenu; 

{This procedure displays the Transfer menu Nith 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; 
red: Rectangle; 
itemSelected: INTEGER; 
redraw: BOOLEAN; 
confirmed: BOOLEAN; 
exchangeID: WORD; 

BEGIN 
redraw 
rect 

:= MsgShowMessage !msg 1 Concatlits <TransferHsg, SelectNsg)); 
:= ~indowRect; 

confirmed := DataHenuConfirmed 
ltheTransferHenu, 
msg, 
NIL, 
rect, 
cursor.keyProcess 1 

i temSel ected, 
ch) I 

redra~ := MsgClearMessage (msgl; 

IF confirmed THEN 
BEGIN 

CASE itemSelected OF 
1: SaveThisFile; {Save current file} 
2: Si'iitchFiles; {ExclH.u1ge for another file} 
31 IncludeAFile; {Include a file} 
4: WriteThisFile; {Write to a file} 
5: EraseTheFile; {Erase a file} 
b: ShowFileProperties; {Show file characteristics} 
OTHERWISE; 

END; 

END; 
chNeedsProcessing := NOT confirmed; 

END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE SaveThisFile; 
{This procedure uses the SetFileName procedure to obtain the na•e of the ne~ 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 : Byte; 
saveID: Word; 
saveFileName : StringPtr; 
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BEGIN 
IF dirty THEN 

BEGIN 
reserved := O; 
IF inputFilenameA,dummy <> 0 THEN 
{a file was specified when the program ~as invoked} 
saveFileName := inputFileName 
ELSE 
{no file was specified when the program was started and you must get one now} 

BEGIN 
saveConfirmed := GetFilename (saveCurrentFile, saveID); 
IF saveConfirmed THEN 
BEGIN 

FreeString (saveFilenamel; 
saveFilename := currentFilename; 
inputFilename :~ saveFilename; 

END; 
END; 

savelD =~ OsAttach(saveFileNameA.dummy, newFileMode, reserved, updateAccess, code>; 
OSOpen (saveID, 11 code); 

{provide your o~n code here to SaveFile}; 
CloseDetachFile(saveIDl; 
dirty:= FALSE; 

END; 
END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE SwitchFiles; 

{This procedure uses the SetFileName procedure to obtain the na~e of the new file and 
the Common Code FFExecuteCommand routine to exchange for the new file and application} 
VAR redraw: BOOLEAN; 

exchangeID: Word; 

BEGIN 
IF GetFilename (exchangeFile 1 exchangeID> THEN 

BEGIN 
code:= FFExecuteCommand (currentFilename>; 
redraw:= MsgShowMessage <msg, NewStringlit <retrApplicationl); 
Exit; 

END; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE Sho~FileProperties; 
{This procdure uses GetFileName to obtain the naffle of the file whose characteristics 
are to be shown. It then calls the CmdPropertie§ Common Code routine to display those 
characteristics} 



VAR connection: WORD; 
rect: Rectangle; 

BEGIN 
IF GetFileName ifileprops, connection) THEN 

BEGIN 
rect :n windowRect; 
C~dPropertie~ (currentFilenam@, msg, rect, code); 
TerMinateStatus; 

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 ~indow to clear the display} 

BEGIN 
IF code= 0 THEN 

ch := ConCharin; 
WinEraseWindow; 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE EraseTheFile; 
{This procdure uses GetFileNa~e 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 

CmdErase (connection, msg, code>; 
TerminateStatus; 

END; 
END; 

{-----------------------------------------------------------------------------} 
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 := SetFilename (inputFile 1 inputIDl; 
IF inputConfirmed THEN 

BEGIN 
FreeString (inputFilenamel; 
reserved := O; 
inputFilenaffle := currentFilename; 
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inputID := OsAttach(inputFileNameA,dummy, I, reserved, 2, codel; 
OSOpen !inputID 1 1, code); 

{ Supply your own code to Include File;} 
CloseDetachFile (inputIDJ; 

END 
ELSE 

chNeedsProcessing := TRUE; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE WriteThisFile; 
{This proc~dure 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 outputConfirmed, attached 
reserved : Byte; 

BEGIN 

BOOLEAN; 

outputConfirmed :~ 6etFilename (outputFile, outputID>; 
IF outputConfirmed THEN 

BEGIN 
FreeString (outputFilename); 
reserved :~ O; 
outputFilename := currentFilename; 
outputID := OsAttach(outputFileNameA,dummy, 3, reserved 1 2, code); 
OSOpen (outputID, 11 code); 

{provide your own code here to Write File}; 
CloseDetachFile<outputIDl; 

END; 
END; 

(------------------------------------------------------------------- ---------} 
PROCEDURE CloseDetachFile(conn: Word)i 
VAR code: WORD; 
BEGIN 

OSClose (conn, code); 
OsDetach(conn, code); 

END; 

tEJ 
{-----------------------------------------------------------------------------} 
FUNCTION GetFileName !fileType: FileTypes; VAR connection1 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 for~ and then uses FileFormConfirmed to 
get the name of the file} 

VAR FFMode: 
exchangeNode: 
saveResult1 
~xchangeResult: 
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FFExchangeMode; 
FFSaveResult; 
FFExchangeResult; 



pathname: 
spare: 
defaults: 
attachMode: 
mode: 
access: 
title: 
confirmed: 
redraw: 

BEGIN 

Str i ngPtr; 
StringPtr; 
DehultTypeRec; 
BOOLEAN; 
BYTE; 
BYTE; 
Stri ngPtr; 
BOOLEAN1 
BOOLEAN; 

redraw:= MsgShowHessage (msg, NewStringLit (retrFileForm>); 

currentFilename :g NewStringlit ('~Shell~I'); 
!!ljHll'"I:! : "' NIL, 

defaults[devicePart] 
defaults[subjectPartl 
defaults[titlePart] 
defaults[kindPartl 

:= DefaultThis; 
:= DehultThis; 
:= DontDefaultThis; 
:= DehultThi~i 

exchangeResult = = DontExchange; 
exchangeMode : = NoExchangeOrSave; 
saveResult : = DontSaveFile; 
access ~ = updateAccess; 
attachMode : = TRUE; 
FFl'lode : = FFGet; 

CASE fileType OF 
saveCurrentFile: BEGIN 

inputFile: 

FF~ode := FFPut; 
exchangeMode := NoExchangeOrSave; 
saveResult := saveFile; 
mode := ne~FileNode; 
title :~ Concatlits (saveMsg, fill!nForaMsg>; 

END; 
BEGIN 

mode 
title 

END; 

:= oldFih!Hode; 
:= Concatlits !inputHsg, filllnFormMsg); 

outputFile: BEGIN 
FFl'iode : = FF Put; 
exchangeMode := Exchange; 
mode := ne~FileMode; 
title := Concatlits <outputNsg, fillinForaMsg); 

END; 
exchangeFile:BEGIN 

exchangeMode := Exchange; 
exchangeResult := ExchangeApplicationfi; 
mode := updateFileHode; 
title := Concatlit5 (exchangeMsg, fillinForm~sg); 

END; 
eraseFile: BEGIN 
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fileProps: 

END; 

$EJ 

mode 
title 

ENDi 
BEGIN 

mode 
title 

END; 

:= oldFileMode; 
:= Concatlits (eraseFileMsg 1 fillinFormMsgl; 

:= oldFileNode; 
:= Concatlits (filePropsMsg, fillinFormMsgl; 

{Entry conditions have been set for display of file form by FileFormConfirmed. Now 
get the file name} 

SetFilena~e :~ FileFormConfirmed 
!FFMode, 
cursor,keyProcess, 
C: h l 
windowRect, 
title 1 

currentFi. lena111e 1 

spare, 
defaults, 
attachMode, 
mode 1 

access, 
connect i cm 1 

exchangeMode, 
ei<changeResult, 
saveResultl; 

redraw:= MsgClearMessage lmsg>; 
END; 

, {end of MenuForm module} 

D-28 Common Code 



APPENDIX E1 A SIHPLE TABLE 

The table routines provided by the Common Code let you insert nu•bers 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. 

o Move the blinking cursor within the text of a cell, 
o Move the cell outline from cell to cell. 
o Perform scrolling of the table. 
o Program commands that operate on the cells of a table, or upon a selected 

portion of them. 
o Keep track of up to two selections auto~atically. 

In this appendix we'll begin by developing a simple cell-based table progra~ 
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 naff screen", The 
program also supplies an Options comffland that lets you change the width of 
columns in the table. 

The Table1 program described here uses much of the code developed in the 
preceding appendix for the Shell program, The entire Shell program is 
incorporated here with the exception of the Options form: the form used in 
this example is simplified so that it provides only two items: you can change 
the width of columns and change the current font. 

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 
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Common Code. 

For examples and illustrations of real-life, fully implemented cell tables, 
refer to the descriptions of BRiDPlan 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 TABLE! PROGRAN 

The example program in this appendix sets up a cell table consisting of six 
columns and thirty ro~s. 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 be executed. 

TABLE1 MODULES 

The Table! program consists of five modules: 

Nodule 

TableFormin:it 

Tablel'lain 

TableMenuForm 

TableDisplay 

TableEditor 

De1u:::ription 

The PLM modul~ that defines the contents of the table's 
menus and Options form. 
The Pascal module that initializes various program 
variables, handles keyboard input and processes those 
commands that can cause exit from the program. 
The Pascal module that displays the menus and Options 
form provided by the Table1 program. 
The Pascal module that initialize15 and displ,ays the 
table. 
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 modules 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 only 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 f:ile (TableinterfaceLinc"'Text"'l 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 dafine the 
additional procedures, constants, and variables that are needed to implement 
the increased functionality provided by the more cofflplete table example 
programs. 

In the paragraphs that follow 1 we describe the salient points of each module 
to illustrate the capabilities they provide. At the end of this appendix, 1 
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 VAIUABLES 

A discussion of the global variables used ~ith the Table! program will help in 
understanding the program. Most of the variables are the same 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. Nost of these variables are defined in the Table1Interface include 
file: 

simpleTable 

ch 

chNeedsProcessing 

top left Margin 

gap 

linesPerField 

charsPerli ne 

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,) 
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. 
A boolean status variable that indicates whether the last 
character read from the keyboard (ch) has been processed 
by one af the menu- 1 form- or "exit~-handling procedures 
(if the character was a command) or by the table editing 
procedure Cif the character was text to be inserted into a 
eel l l. 
The x,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 1 15. 
The gap (expressed in x,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 1. 
The number of character lines allowed in each field 
(cell), In this example, linesPerField is set to 1. 
The maximum number of characters permitted on each line of 
a field <cell). In this example, charsPerline is 
initialized to 10. Note that this only limits the number 
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colsPerScreen 

rowsPerScreen 

dirty 

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 charsPerline (using the Options 
form). 
The number of vertical columns in the table. In this 
example, colsPerScreen is set to 6, 
The number of ro~s in the table, In this example, 
rowsPerScreen is set to 30, 
A boolean that can be used by an application to indicate 
~hether the current data file has been altered. This 
variable is used by the Table! program to determine which 
message to display with the Quit 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, 

SINPLETABLE 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 1 

PutCharinCell, EnlargeField 1 SetColWidth 1 and DisplayTable. These five 
procedures are described below: 

InitTable 

PutChar!nCell 

EnlargeField 

SetColWidth 
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(Part of the TableDisplay module.) Initializes the cell 
table (simpleTablel so that it has thirty rows of six 
columns each ~ith an initial column width (CharsPerline) 
of 10 characters. The procedure also establishes where 
on the screen the table will be displayed. 
!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 (outDfFieldl I 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 TblScroll. If the cell was empty or if there 
~as no more room in the cell for text, the EnlargeField 
procedure is called to increase the capacity of the 
cell. 
(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. 
<Part of the TableMenuForm module.) Used when the 
Options 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 



the c~lculated "idth. <In a aore sophisticated prograffl 1 

you might let the user select a single column whose 
width is to be increased.) 

DisplayTable <Part of the TableDisplay module.) Used after a m~nu or 
form has been displayed to redraw the table on the 
screen. In this exa~ple 1 it simply redraws the table 
using the Common Code TblDra~Table routine. 

TABLEMAIN i'ICIDULE 

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 
hii tVars; 
I11itFor1; 
!nitlli splay; 
Initlabh!; 
llisphyhble; 
FldStartKeys!sispleTable,textCursorl; 
chNeedsProcessing := FALSE; 
ProcessC011andli11e; 

REPEAT 
IF NOT chNeedsProcessing THEN ch := chr(fldReadKtylsi1pleTable,textCursorllj 

chNeedsProcessing :g TRUE; 
redra~ := NsgClearNessage (1sg>; 

IF ORD lchl = helpKey THEN 
Coill111andl'lenu 

ELSE IF ORO lchl = optio11sK1y THEN 
OpticmsFor1 

ELSE IF ORD !chi = quitKey THEN 
CheckDuit 

ELSE IF ORD (chi = utilizaticnKey THEN 
Sh0111Usage 

ELSE If ORD !chi = cincelKey THEN 
CheckCam:el 

ELSE PutCharinCell 
IJPHil FALSE; 

END 

The first three statements, InitVars, InitForm, and !nitDisplay, initialize 
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variables that are used to set up the table, menus and form, and initialize 
the display. Next, the table itself is initialized (InitTablel and drawn on 
the screen iDisplayTable, 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 FldReadKeyl 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 ConCharinl to read the key from the keyboard and the addition of 
the call to PutCharlnCell at the end of the loop if the character read is not 
one of the command keys. The PutCharinCell procedure is part of the 
TableEditor module. 

INITIALIZING THE TABLE 

Before accepting characters or processing them, the Tablet program must 
initialize the ~indow display and the data structures that will contain the 
cell table. 

The window display is initialized by the InitDisplay procedure which is 
identical ta 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 := 6; 
rowsPerScreen := 30; 
charsPerLine := 10; 
linesPerField := 1; 

WITH topleftMargin DO 
BEGIN x := 15; y := 15 END; 

WITH gap DO 
BEGIN x := 1; y := 1 END; 

The top left pixel of cell (1 1 1) appears at pixel !15, 15) of the windo~. The 
cells are separated horizontally and vertically by a one-pixel gap. 

The next statement initializes a table called "simpleT1ble" with six columns 
and thirty rows. 

TblinitTable(colsPerScreen, rowsPerScreen, charsPerline I linesPerField 1 

topleftMargin 1 gap, simpleTable, dontAllocText, editableField, 
[duplicateKey,eraseKeyJ), 

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 TbllnitTible not to allocate memory for the 
text of the table now: inst~ad, th• memory is allocat~d on an "a~ required" 
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baffilS when th~ cap@city for • cell is exceeded. The "editableField" para~eter 
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 implefflented in a later 
example (Table3), In this example, if the user presses CODE-E or CODE-D, the 
selected cells will simply be hilighted but no other action is taken. 

Note that TblinitTable initializes the currentCell and the cursor to cell 
(1 1 11 of the table. For a complete list of the initial table settings 
performed by TblXnitTable 1 refer to the description of the Cell Table 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 a 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 Nov~ment 

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; 
BESIN 
chNeedsProcessing := FALSE; 
editR~sult := TblEditTableisi1pleTable, Ordlchll; 
CASE editResult OF 

outOfField : {in arro~ key is 1oving cursor out of the cell} 
BESIN 

IF NOT Tb!ChangeFieldslsi1pleT1ble1 chi THEN 
BEGIN {the cell is not on screen. Scroll and redisplay} 

TblScrolllsi1pleTable1 chi; 
DisplayTable; 

END; 
END; 

bufferFull : {the cell is e1pty or needs 80re space} 
BEGIN 
EnlirgeField; 
chNeedsProcessing := TRUE; {reprocess the character} 

END; 
OTHERWISE! {the characttr ijlS put into the cell or the cursor aoved Nithin the cell} 
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END; {cise} 
dirty:~ TRUE; 
ENDi 

If the ch character is a text character, TblEditTable first tries to insert it 
into the table at the cursor position ~ithin the currentCell. It updates the 
cursor's position in the cell if it inserts a character. 

If the ch character is an arro~ key, TblEditTable tries to move the cursor in 
the appropriate direction ~ithin the cell. If moving the cursor would cause 
it to leave the field, then TblEditTable returns outOfField. 

Tablel can handle an outOfField condition in two ways: by changing fields or 
by scrolling, It first calls TblChangeFields to try to move to an adjacent 
cell. If successful, TblChangeFields will move the cursor and the cell 
outline (which always surrounds the currentCelll to the adjacent cell, 

The ch character may have attempted to move the cursor 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. TblScroll 
effectively scrolls the table so that the cursor and cell outline 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 fro~ the visible and scrolling constraint areas.) 

In this table exampla, no memory is allocated for cells when the table is 
initialized (shouldAlloc is set to dontAllocTextl, This causes TblinitTable 
to set the text pointer of the field descriptor for each cell to nil. The 
PutCharlnCell procedure then checks for the bufferFull result from 
TblEditTable. If the bufferFull result is returned, it indicates that the 
field 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. PutCharinCell 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 "ith 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 ~henever the current string length is exceeded 
to add another five bytes to the length. This technique results in an 
efficent use of memory and handles the expansion needed to accommodate cells 
holding varying amounts of data, The code for EnlargeField is as follows: 

PROCEDURE EnlirgeField; 
CONST teitChunkSize ~ 5; 
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VAR text 1 oldText : StringPtr; 
textSiie: Integer; 

BEGIN 
oldText := simpleTable.textCursor.fieldA.text; 
IF oldText = Nil THEN {the cell is e1pty} 

te~tSize 2= textChunkSize {s~t initial length to 5} 
ELSE 

textSize := oldTextA.len + textChunkSize; {increase length by 5} 
text := NeNString!textSizel; {create a new string with the increased length} 
CopyStringloldText,textl; {copy the old string into new, looger string) 
si1pleTable.textCursor,fieldA,text := text; {set the field's StringPtr to point to the new,longer 
string} 
FreeStringloldTextl; {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 1 if you made the incre•ent 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. Thu1, 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 PLH MODULE USED WITH SIMPLE TABLE 

$COMPACT NOLIST 

hbleForm1: DO; 

$EJ 

I• Command menu - defines the contents of the Commands Menu display *I 

DCL commandMenuTemplate !*) BYTE PUBLIC DATA 
('Options Code-0 Set options~· 1 

'Quit CDDE-Q Exit and save all changes~·, 
'Transfer CODE-T Write, exchange, print files"'', 
'Usage CODE-U Show memory and device usage~·, 
• Cancel CODE-ESC Exit with out saving changes"':· l; 

I* *I 
I• The following declaration declares a public pointer to the *' 
I* Commands menu so that it can be referenced in the Pascal module ¼/ 

I• that uses the DataMenuCanfirmed routine, •I 
I• •I 

DCL theCommandMenu PTR PUBLIC DATA <@comfflandMenuTemplate); 

I• •I 
I* Transfer menu - defines the contents of the Transfer Menu display *I 
/¾'< 

DCL transferMenuTemplate C•> BYTE PUBLIC DATA 
('Save this file~', 

'Exchange for another file~· 1 

'Include a file~·, 
'Write to a file~·, 
'Erase a file"'', 
'Sho11 characteristics of a file"'l'l; 

I• •I 
I• The following declaration declares a public pointer to the •I 
I• Transfer men sa that it can be referenced in the Pascal module •I 
I• that uses the DataMenuConfirmed routine. *' 
/¼ ¼/ 

DCL theTransferMenu PTR PUBLIC DATA l@transferMenuTemplate); 

I* Options form *I 

DCL optionsFormitemCount LIT ·2·; 
DCL optionsFormRowSize LIT '28'; 
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DCL optionsFormlabelsAndChoices (*l BYTE DATA 
< 'ICol umn wi dth"'0-250"' l ', 

'&Typeface"': '); 

DCL theOptionsForm STRUCTURE 
I form PHI 1 

END; 

nuffiitems INTEGER, 
labelsAndChoices PTR, 
choicelines INTEGER, 
rows (optionsFormRowSize) BYTE) 

PUBLIC DATA 

(nullPtr, 
optionsFormitemCount 1 

@optionsForalabelsAndChoices 1 

1); 

I* initialize 
I* initialize 

'* items 
/f: initialize 

form with Null PTR*I 
numltems to 21/ 

'If/ 
choi celi nes to 1 'If/ 
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LISTING FOR TABLE1INTERFACE FILE 

{Table1Interface,Inc} 

PUBLIC TableMain; 

CONST 
{ Quit I Cancel stFings} 

cancel Msg 
quitMsg 
cancelChangedMsg 
quitChangedMsg 
unchangedMsg 

= 'Cancel:lll'; 
= 'Quit:I'; 
= Confirm to enit without saving (changedll'; 
= Confirm to save and exitl'; 
= Confirm to exit (file not changed)I'; 

{ miscellaneous strings} 

VAR 

optionsMsg = 'Options:1'; 
commandMsg = 'Command:I'; 
selectMsg = Select iteml'; 
fillinFormMsg = Fill in form and confirml'; 
copyrightMsg = 'Copyright (c)l984 SRiD Systems Corporationl'; 
duplicateMsg = 'Duplicate: ■·; 

dupSelectMsg = Make selection and Confirml'; 
dupDestMsg = ' Point to destination and Confirml'; 
duplicateMsg3 = 'Duplicate completedl'; 
eraseMsgl = 'Erase: Make selection and Confirml'; 
eraseMsg2 = 'Erase completedl'; 
transferMsg = 'Transfer: ■·; 

includeMsg = 'Include:I'; 
"riteMsg = 'Write: ■·; 

saveMsg = 'Save:l'j 
savingFileMsg = 'Saving filel'; 
saveCompleteMsg = 'Save completedl'; 
writingFile~sg = 'Writing filel'; 
~riteCompleteMsg = 'Write completedl'; 
exchangeMsg = 'Exchange:I'; 
eraseFileMsg = 'Erase file:I'; 
filePropsMsg = 'File characteristics:1'; 
retrFileForm = 'Retrieving file forml'; 
retrApplication = 'Retrieving applicationl', 
retrFont = 'Retrieving fontl'; 

maxStringlength ~ 20; 
longArglength = BO; 

{ length of options form item} 
{ max length cf filename} 

ch: 
chNeedsProcessing: 
redraw: 
cursor: 
dirty: 
error: 
CCU.le: 

initialUsage: 

Char; 
Boolean; 
Boolean; 
CursorDescriptor; 
Boolean; 
Word; 
Word; 
Long Int; 
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msg: 
wi ndowEx tent 1 

~indowRect: 

MessagePtir; 
Point; 
Rectangle; 

FOR TableMenuForm; 

PROCEDURE CheckCancel; 
PROCEDURE CheckQuit; 
PROCEDURE Exit; 

PUBLIC TableEditor; 

FOR Tablel'lain; 
PROCEDURE ProcessTableChar; 

PUBLIC TableDisplay; 

VAR simpleTable: 
topleftMargin: 
gap: 
charsPerline: 
colsPerScreen: 
rowsPerScreen: 
linesPerField: 

FOR Tablel'lain; 
PROCEDURE InitTable; 

CellTablli!; 
Point; 
Point; 
Integer; 
Integer; 
Integer; 
Integer; 

FOR TableMenuForm, TableMain,TableEditor; 
PROCEDURE DisplayTable; 
PROCEDURE ChangeTable; 

PUBLIC TableMenuForm; 
VAR curFontNa~e: StringPtr; 

FOR TableMain; 
VAR inputFilenaae: 

outputFilename: 
inputID: Word; 
saveConfirmed: 

Str i ngPtr; 
StringPtr; 

Boolean; 

PROCEDURE InitForm; 
PROCEDURE CommandMenu; 
PROCEDURE ShowUsage; 
PROCEDURE TransferMenu; 
PROCEDURE OptionsForm; 
PROCEDURE SaveThisFile; 
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SOURCE LISTING FOR TABLEMAIN MODULE 

$COMPACT 
$NOLI ST DEBUG 
{$SYMBOLSPACE(32l} 
MODULE TableMain; {Table3} 
$INCLUDE (Table!Interface.Inc"'text"'l 
UNClUDE <Tal:!le3Inhrface. Inc"'text"'l 
$INCLUDE (''Hard Disk' 'Incs'CommandProc:s.Inc"'text"') 
$INCLUDE ("Hard Disk' 'Incs'Common.Inc"'text"'l 
UNCLUDE (''Hard Disk''Inc:s'ConPas.Inc"'text"'l 
UNCLUDE (''Ha.rd Disk''Incs'Keys.Inc:"'hxt"'l 
$INCLUDE (''Hard Disk' 'Ints'FontProcs.Inc"'Text"'> 

$INCLUDE (··Hard Disk·' Ines· Math. Inc'"Text"') 

$ INCLUDE (·'Hard Disk' 'I ncs • Fi el dTypes. Inc"'tex t"' l 
$ INCLUDE I'· Hard Disk·' Ines· FieldProc:s. Inc"'text"'l 

$ I ~JCLUDE (''Hard Disk' • Inc s' Message Types. Inc "text"') 
:$INCLUDE (''Hard Disk· 'I ncs • MessageProcs. Inc"'tex t" l 

$INCLUDE (''Hard Disk·' Ines· Osf'asTypes. Inc"text"J 
$INCLUDE (' 'Hard Disk'' Incs'OsPasProcs, Inc"'text"'l 

$ INCLUDE ('·Hard Disk' 'Incs'StringTypes.Inc"'text"') 
$INCLUDE I'· Hard Disk· 'Ines· Str i ngProc:s. I nc"'text"' l 

$INCLUDE ('·Hard Disk·· Inc~· Tabl eEdi tTypes, Inc"text"'l 
$ INCLUDE ('·Hard IH sk ·'Ines· Tabl eEdi tProcs. Inc:"'text"l 

$INCLUDE (''Hard Disk'' Ines' Wi ndowTypes. Inc"'hxt "') 
$INCLUDE (''Hard Disk'' Ines' Wi ndowProc::s, Inc"text"'l 

$UST 
PROGRAM TableMain; 

fEJ 

{-----------------------------------------------------------------------------} 
PROCEDURE InitDisplay; 
{This procedure sets up window size, table location, and inter-cell gap and also 
checks memory usage with MsginitialUsage.} 
BEl:HN 

ConDefCsr (FALSE); 
WininitDefaultWindo~; 
WinSetWindowExtent (windoNExtent); 
msg := Msginit; {Allocate 
initialUsage := MsginitialUsage; { 

{ 

message status record} 
HoH much memory is used by application } 

This is needed later for Usage command } 

WITH windoHRect DO ( entire window for use with menus and forms} 
BEGIN 
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topLeft,x 
topleft,y 
extent 

: ~ O; 
: "' O; 
:= windowExtent; 

END; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE InitVars; 
BEGIN 

outputFileName := 
chNeedsProcessing 
dirty 
saveConfirmed := 

END; 

$EJ 

NIL; 
:= FALSE; 
1= FALSE; 

FALSE; 

{-----------------------------------------------------------------------------} 
PROCEDURE CheckCancel; {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: StringPtr; 
BEGIN 

TblUnHilightTableisimpleTablel; 
IF dirty THEN str := Concatlits (cancelMsg, cancelChangedMsgl 

ELSE str := ConcatLits (c~ncelM1g 1 unchangedMsg>; 
IF Checl<Exi t ! str) THEN 

Exit; 
TblHilightTablelsimpleTable); 

END; 

$EJ 

{-----------------------------------------------------------------------------) 
PROCEDURE CheckQuit; {CODE-Q} 
{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 "as 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 := ConcatLits (quitMsg, quitChangedHsg) 

ELSE str := Concatlits (quitMsg, unchangedHsg); 
IF Check Ex it ! str) THEN 

BEGIN 
IF dirty THEN 

SaveThisFile; 
IF saveConfirmed THEN 

Exit; 
END; 



DisplayTable; 
TblHilightTable(simpleTable); 

END; 

{-----------------------------------------------------------------------------} 
FUNCTION CheckE~it CtheMsg: StringPtrl : 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 
redra~ :g MsgShowMessage (msg, theMsgl; 
ch := ConCharin; 
IF ch= CHR(confirmKey> THEN chNeedsProcessing :~ FALSE 

ELSE chNeedsProcessing := TRUE; 
redraw:= MsgClearMessage (msg); 
If redraw THEN 

BEGIN 
TblUpdateRectisimpleTable,m1gA.rectl; 

END; 
CheckExit := NOT chNeedsProcessing; 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE Exit; 
{Thi ■ procedure restores the syste•-wide font, displays the "Retrieving file form" 
message, and then exits.} 
BEGIN 

FontSetNth (1, code); { Restore system-wide font} 
M1gExit (0, msgl; 

END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE PrccessCommandline; 
{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 OsSetArgument, 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 Nas specified} 
inputFilename := NewString (longArglength); 
delim := OS6etArgument <FALSE, inputFilena~eA.dummyl; 
IF inputFilenameA.dummy <> 0 THEN 
{if a file was specified, attach and open the file} 

BEGIN 
reserved :~ O; 
inputID := OSAttach(inputFilenameA.dummy, 

oldFileMode 1 
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END; 

reserved, 
updateAccess, 
code); 

OSOpen ( i nputI D, 1 1 coded I 
{provide your code here to ReadFileintoTable} 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE ExceptionHandler (errorCode, param, unused, the8087: WORD>; 

BEGIN 
MsgExit (code, m5g); 

END; 

{----------------------------------- -----------------------------------------} 
{ THIS IS THE BEGINNING OF THE PROGRAM } 

{-----------------------------------------------------------------------------} 
BEGIN 

Init!Jars; 
InitForm; 
Ini tDi splay, 
InitTable; 
Displayhble; 
FldStartKeys(simpleTable.textCursor>; 
ProcessCommandline; 

REPEAT 
IF NOT chNeedsProcessing THEN ch := chr(FldReadKey(simpleTable.textCursor)l; 

redraw:= MsgClearMessage(msgl; 
chNeedsProcessing := TRUE; 
IF ORD !ch) = helpKey THEN 

Co111m,;1ndMenu 
ELSE IF ORD !ch) = transferKey THEN 

Transfer-Menu 
ELSE IF ORD (ch) = optionsKey THEN 

Opti onsForm 
ELSE IF ORD (chl = quitKey THEN 

Checl:Qui t 
ELSE IF ORD <chl = utiliz~tionKey THEN 

ShowUsage 
ELSE IF ORD (ch) = cancelKey THEN 

CheckCancel 
ELSE ProcessTableChar; 

UNTIL FALSE; 

END 
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SOURCE LISTING FOR TABLEMENUFDRM MODULE 

$COMPACT 
INOLIST DEBUG 
$SYMBOlSPACE(32) 
MODULE TableMenuForffl; 
UNCLUDE !Table1Interface. Inc""tut"'l 
$INCLUDE i ·'Hard Disk·' Ines· CouandProcs. Inc"'text"') 
$INCLUDE ('·Hard Disk' 'lncs'Common.Inc"'text .. l 
$INCLUDE (''Hard Disk'· Ines' ConPas. Inc'"text"') 
$INCLUDE ('·Hard Disk·' Ines· FontProcs. Inc"'Text"') 

$INCLUDE (''Hard Disk' 'Incs'i'lath.Inc"'Text"") 

$INCLUDE <··Hard Disk:'' Incs'DataForms. Inc'"text"'l 

iINCLUDE <''Hard Di sl< ·'Ines 'Fi leFonalypes. Inc:"'text"') 
$INCLUDE ('·Hard Disk • • Inc s • Fi l eF or mPr oc s. Inc: "'text"' l 

UNCLUDE ('·Hard Disk' 'Incs'FieldTypes.Inc'"text"'l 
$INCLUDE i' • Hard Disk' 'lncs'FieldProcs.Inc"'text"'l 

$INCLUDE ! '' Hard Disk·· Ines· Message Types. Inc:"'text"') 
$INCLUDE (''Hard Disk·' Ines· MessageProcs. Inc""text"') 

$INCLUDE < ' ·Hard Disk' 'Incs'OsPasTypes.Inc"'tut"') 
$INCLUDE ('·Hard Disk· 'Ines· OsPasProcs. Inc:"'tex t"') 

$INCLUDE ! '· Hard Disk' 'Incs'StringType5.Inc"'text"') 
$INCLUDE (''Hard I.ii sk' • I ncs • Stri ngProcs. Inc"'text"' l 

$INCLUDE (''Hard Disk·· Ines· Tableini tTypes. Inc"'text"'> 
$INCLUDE (··Hard Disk'' Incs'TableinitProcs. Inc"'text"') 

UNCLUDE (''Hard Disk·· Ines· Tabh!Edi tTypes. Inc"'text"') 
$INCLUDE ('·Hard Disk • ' Inc s • Tab l eEd it Pr oc s. Inc "'text"') 

$INCLUDE (''Hard Disk' 'Incs'WindowTypes.Inc"'text"') 
$INCLUDE (''Hard Disk'· Incs'WindowProcs. Inc"'text") 

$LIST 
PUBLIC TableForml; 

{ these are PLM data 
VAR theCommandMenu: 

theTransferHenu: 
theOptionsForlll: 

$EJ 
PRIVATE TableHenuForm; 

TYPE 

structures} 
DataNenuType; 
Datal'1enuTyp£q 
DahFormType; 

FileTypes = (saveCurrentFile 1 inputFile 1 outputFile, exchangeFile, eraseFile, 
fi lePropsl; 
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VAR 
curChoice2i 
curFont: 
currentFilename: 
outputID: 

INTEGER; 
INTEGER; 
StringPtr; 
Word; 

{-----------------------------------------------------------------------------} 
PROCEDURE CommandMenu; 
{This procedure displays the Commands menu with the copyright ~essage and version 
number messages at the bottom of the menu. The contents of this data driven menu are 
defined in the PLM module. If the menu is confirmed, an appropriate action (display 
options form, show usage, et~i is initiated,} 

VAR str: StringPtr; 
rect: Rectangle; 
itemSelected: INTEGER; 
redraw: ~uOLEAN; 
confir~ed: BOOLEAN; 

BEGIN 
TulunhilightTable(simpleTablel; 
str := NewStringlit (copyrightMsgl; 
WITH str" DO 

BEGIN 
chars[lll := CHR<87H>; { Together, these two characters combine} 
chars[12l := CHR<BBHl; { to display the copyright symbol } 
chars[13J := 

!END; 

redraw 
redraw 
str 

r1:Hlraw 
redraw 

: = 
: = 
: = 

: = 
: = 

MsgClearNessage (msg); 
MsgStackMessage !msg 1 str); 
ConcatStrings (GetVersionString(OSWhoAmI>, 

NewStringlit (' of GRiDSamplel'll; 
MsgStackMessage (msg, str>; 
MsgStackHessage (msg, Concatlits (commandMsg, selectMsgll; 

rect := windowRect; 
confirmed := DataMenuConfirmed 

(theCommand!"lenu, 
msg, 
NIL, 
rect 1 

simpleTable.textCursor.keyProcess, 
iteil!Selected, 
chl; 

redra~ := MsgClearMessage <msgl; 
DisplayTable; 
IF confirmed THEN 

BEGIN 
CASE itemSelected OF 

1: OptionsForm; 
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2: Checktluit; 
3: Transfer-Menu; 
4: ShowUsage; 
5: CheckCancel; 
OTHERWISE; 

END; 
END; 

chNeedsProce1sing := NOT confirmed; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE lnitForm; 
{This procedure initializes the options form settings and is called fro• the main 
module when the table program is first entered.} 
BEGIN 

curFont 
curFontName := NIL; 

WITH theOptionsForm DO 
BEGIN 

rows[1J.theData.Number := 10; 
rows[1],currentChoice := 1; 
rows[2l.currentChoice := curFant; 

END; 
END; 
$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE OptionsForm; 
{This procedure displays the Option~ form whose content1 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 i temSel ected: INTESER; 
confirmed: BOOLEAN; 
converted: BOOLEAN; 
redraw: BOOLEAN; 
rect: Rectangle; 

BEGIN 
TblunhilightTablelsimpleTablel; 
redraw:= MsgShowMessage (msg, Concatlits (0ptionsMsg 1 FillinFormMsg)l; 

theOptionsForm.rows[i].theData.number := charsPerline; 
rect := NindowRect; 
confirmed := DataFormConfirmed 

( theOpti onsForm 1 

normalDataForm 1 

msg 1 

NIL, 
rect 1 

simpleTable.textCursor.keyProcess, 
ch l; 

IF confirmed THEN 
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WITH theOptionsForm DO 
BEGIN 

charsPerline := rows[1].theData.number; 
IF ro~s[2].changed THEN 

BEGIN 
redraw:= MsgShowMessage (msg 1 NewStringLit (retrFontll; 
curFont := rows[2].currentChoice; 
curFontName := StringOfFormitem(theOptionsForm, 2l; 
FontSetNth (curFont, code); 
ChangeTable; 

END; 
SetColWidth(simpleTable 1 charsPerlinel; 
TblSetVisible (simpleTablel; 

END; 
FreeStringsinDataForm (theOptionsform); 
UndoDataForm <theOptionsForm, TRUE)j 
redraw := MsgClearMessage (msg); 
DisplayTable; 
dirty := TRUE; 
chNeedsProcessing := NOT confirmed; 

END; 

iEJ 
{-----------------------------------------------------------------------------} 
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 
~idth.} 

VAR 
col, row, xExtent: Integer; 

BEGIN 
WITH simpleTable DO 

BEGIN 
xExtent := Min (charsPerline * charWidth + leftMargin + rightMargin, 

simpleTable.visibleRect.extent.x -leftMargin - rightMarginl; 
FOR col := 1 to colPerScreen DO 

FOR raw:= I TD roNPerScreen DO 
screenA[col]A[row]A.box.extent.x := xExtent; 

END; {columns} 
END; {SetColWidth} 

{-----------------------------------------------------------------------------} 
PROCEDURE ShowUsage; 
{This procedure uses the CmdMedi~Usage Cafflmon Code routine to display usage (CODE-U) 
information} 

VAR rect: Rectangle; 
BEGIN 
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TblUnhilightTable!simpleTablel; 
rect := windowRect; 
CmdMediaUsage (NIL, initia1Usage 1 msg, rect, code); 
WaitForMenuExitKey !rectl; 
WinEras~R~ctanglelrectl; 
redraw 1= MsgClearMessage (m~g); 
chNeedsProcessing := FALSE; 
lhsplayTable; 

END; 

$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE TransferMenu; 

{This procedure displays the Transfer menu with th~ iteffls 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; 
:i temSel ected: INTEGER; 
redraw: BOOLEAN; 
confirmed: BOOLEAN; 
exchangeID: WORDj 

BEGIN 
TblUnhilightTable(simplelablel; 
redraw := NsgShowMessage (msg, Concatlit; ITransferMsg, SelectMsg)l; 
rect :~ ~indo~Rect; 
confirmed := DataMenuConfirmed 

(theTransferMenu, 
msg, 
NIL, 
rect 1 

sifflpleTable,textCursor.keyProcess, 
itemSelected, 
ch l; 

redraw := MsgClearMessage lmsgl; 

IF confirmed THEN 
BEGIN 

CASE itemSelected OF 
1: SaveThisFile; {Save current file} 
2: SwitchFi.lesj {Exchange for another file} 
3: IncludeAFile; {Include a file} 
4: WriteThisFile; {Write to a file} 
5: EraseTheFile; {Erase a file} 
6: ShowFileProperties; {Show file characteristics} 
OTHERWISE WaitForMenuExitKey (rect)j 

END; 

END; 
chNeedsProcessing := NOT confirmed; 
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DisphyTablei 

END; 

$EJ 
{-----------------------------------------------------------------------------} 
PROCEDURE SaveThisFile; 
{This procedure uses the SetFileName procedure to obtain the name of the ne~ 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.l 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; 
r<!served : Byte; 
saveID: Word; 
saveFileName I StringPtr; 

BEGIN 
IF dirty THEN 

BEGIN 
reserved := O; 
IF inputFilenameA.dummy <> 0 THEN 
{a file was specified when the program was invoked or the file has previously been 

saved} 
BEGIN 

saveFileName :g inputFileName; 
saveConfirmed 1= TRUE; 

END 
ELSE 
{no file was specified ~hen the program was started and you must get one now} 

BEGIN 
saveConfi,med := GetFilename (saveCurrentFile, saveID>; 
IF saveConfirmed THEN 

BEGIN 
saveFilename := currentFilename; 
inputFilename := saveFi!ename; 

END; 
ENDi {else} 

IF saveConfirmed THEN 
BEGIN 

redraw := MsgShowMessage (msg, NewStringlit(savingFileMsg)); 
saveID ;= OsAttach(saveFileNameA.dummy, newFileMode 1 reserved, updateAccess, 

code); 
OSOpen luve!D 1 1 1 todel; 

{provide your own WriteTableToFile procedure} 
CloseDetachFile(saveIDl; 
dirty := FALSE; 

END; 
END; 

redraw:~ MsgShowMessage (msg 1 NewStringlit(saveCompleteMsgll; 
ENDi 
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$EJ 

{-----------------------------------------------------------------------------} 
PROCEDURE SwitchFiles; 

{This procedure uses the G@tFileName procedure to obtain the name of the ne" file and 
the Common Code FFExecuteCommand routine to exchange for the new file and application} 
VAR redraw: BOOLEAN; 

exchangeID: Word; 

BEGIN 
IF GetFilename (exchangeFile 1 exchangeID) THEN 

BEGIN 
code~= FFExecuteCommand (currentFilenaffie); 
redraw:= MsgShowMessage Cmsg, NewStringlit CretrApplication>>; 
Exit; 

END, 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE ShowFileProperties; 
{This procdure uses SetFileName 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: Rectangle; 

BESIN 
IF GetFileName (fileprops, connection) THEN 

BEGIN 
rect := windowRect; 
CmdProperties (currentFilenaae, msg 1 rect 1 code); 
TerminateStatus; 

ENDj 
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; 
BEGIN 
done:= False; 
WHILE NOT done DO 

BEGIN 
ch := ConPeekCharj 
IF FldKeyinSet (ORD<ch) 1 legalKeysl THEN 

ch := ConCharin 
ELSE 

done:= True; 
END; 
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redra~ := MsgClearMessage(msgl; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE TerminateStatus; 
{This procedure is invoked at the end of the ShowFileProperties~ EraseTheFile 1 and 
Sho~Usage 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 := ConCharin; 
WinEraseWindow; 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE EraseTheFile; 
{This procdure uses SetFileName 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: WORD1 
BESIN 

IF GetFileName (eraseFile 1 connection) THEN 
BEGIN 

TblDrawTable(simpleTablel; 
CmdErase !connection, msg 1 code); 
TerminateStatus; 

END, 
END; 

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 := SetFilename (inputFile 1 inputIDl; 
IF inputConfirmed THEN 

BEGIN 
FreeString (inputFilename); 
reserved := O; 
inputFilename := currentFilename; 
inputID := OsAttachlinputfileNameA.dummy, 1 1 reserved, 2 1 code); 
OSOpen (inputID 9 1, code); 

{ Supply your own code to ReadTableFromFile;} 
CloseDetachFile (inputID); 

END 
ELSE 

chNeedsProcessing := TRUE; 
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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 ~rite, This version does not actually write the contents of the 
table to the a file. (See Table 4 for WriteTableToFile.) } 

VAR outputConfirmed 1 attached : BOOLEAN; 
reserved : Byte; 

BEGIN 
outputConfirmed := GetFilename (outputFile, outputID>; 
IF outputConfirmed THEN 

BEGIN 
redraw := MsgShowMessage (msg, NewStringlit(writingfileHsg>>; 
FreeString (outputFilenamel; 
reserved : = O; 
outputFilena~e := currentFilename; 
outputID := OsAttach(outputFileNameA.dummy, 3 7 reserved, 2, code); 
OS!Jpen <output ID, 1 1 code); 

{provide your o~n WriteTableToFile procedure} 
CloseDetachfile(outputlD>; 
redraw :~ MsgShowMessage (msg, Ne~Stringlit!NriteCompleteMsgl); 

END; 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE CloseDetachFile!conn: Word); 
VAR code: WORD; 
BEGIN 

OSClose (co1H1 1 code); 

OsDetach(conn, codel; 
END; 

$EJ 
{-----------------------------------------------------------------------------} 
FUNCTION GetFileName (fileType: FileTypes; VAR connection: WORD> : BOOLEAN; 
{This function is used by items from Transfer fflenu 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} 

\JAR FFMode: 
exchangeMode: 
saveResult: 
exchangeResult: 
pathname: 
spare: 
defaults: 
attachMode: 
mode: 

FFModeType; 
FFExchangeMode; 
FFSaveResul t; 
FFExchangeResult; 
StringPtq 
StringPtq 
Defaul tTypeRec; 
BOOLEAN; 
BYTE; 
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access: 
title: 
confirmed: 
redraw: 

BESIN 

BYTE; 
Str i ngPtr; 
BOOLEAN; 
BOOLEAN; 

redraw:= MsgShowMessage (msg, NewStringLit (retrFileForm>>; 

currentFilename := NewStringLit ('~Table~■'); 

spare:= NIL; 

defaults[devicePartJ 
defaultsCsubjectPartl 
defaultsCtitlePartl 
defaults[kindPartl 

:= DefaultThisJ 
:= DefaultThis; 
:= DontDefaultThis; 
:= DefaultThis; 

exchangeResult := DontExchange; 
exchangeMode : = NoExchangeOrSave; 
saveResult : = DontSaveFi le; 
access := updateAccess; 
attachMode : = TRUE; 
FFMode : = FFGet; 

CASE fileType OF 
saveCurrentFile: BEGIN 

FFmode := FFPut; 
exchangeMode := NoExchangeOrSave; 
saveResult := saveFile; 
mode := newFileMode; 
title := ConcatLits (saveNsg, filllnFormNsg>; 

END; 
inputFile: BEGIN 

mode 
title 

END; 

:= oldFileMode; 
:= ConcatLits (includeNsg, filllnFormMsg>; 

outputFile: BEGIN 
FFMode := FFPut; 
exchangeMode := Exchange; 
mode := newFileMode; 
title := ConcatLits (writeNsg, filllnFormMsg>; 

END; 
exchangeFile:BEGIN 

exchangeMode := Exchange; 
exchangeResult := ExchangeApplications; 
mode := updateFileMode; 
title := ConcatLits (exchangeMsg, filllnFormMsg>; 

END; 
eraseFile: BESIN 

fileProps1 
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mode 
title 

END; 
BEGIN 

:= oldFileMode; 
:= ConcatLits (eraseFileMsg, filllnFormMsg>; 

mode :• oldFileMode; 

J 

) 



title := Concatlits (filePropsMsg, fillinFormNsg>; 
END; 

END; 

$EJ 
{Entry conditions have been set for display of file form by FileFormConfirmed. Now 
get the file name} 

BetFilenaMe := FileFormConfirmed 
<FFMode, 
simpleTable.textCursor,keyProcess, 
ch, 
wi. ndo1;1Rect 1 

title, 
currentFilename, 
spare, 
defaults, 
attachMode, 
mode, 
access, 
connection, 
exchangeMode, 
1:n:changeResul t 1 

saveRes1.1lt); 
redra~ := MsgClearMessage (msg); 

END; 

. {end of MenuForm module} 
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SOURCE LISTING FOR TABLEDISPLAV MODULE 

$COMPACT 
$!\IOLIST DEBUG 
$SVMBOLSPACE(32J 
MODULE TableDisplay; 
$INCLUDE (Table1Interface.Inc~text"') 
UNCLUDE ("Hard Disk' 'Ir11::s'Commo11.Inc"'text"') 

f!NCLUDE (''Hard Disk' 'Incs'FieldTypes.Inc"'text"') 
$INCLUDE (·'Hard Disk·' Ines· Fi el dProcs. Inc"'text"' l 

UNCLUDE i' • Hard Disk·· Ines' MesugeTypes. Inc"'text"•) 

:i; INCLUDE (··Hard Di sl: • 'I ncs' OsPasTypes. I ne"'tex t"') 

IINClUDE ('·Hard Disk' 'Incs'StringTypes.Inc"'text"') 

UNClUDE (''Hard Disk'' Ines· TabhinitTypes. Ine""text"') 
$INCLUDE ! '· Hard Disk·' Ines· Table!ni tProcs, lnc"'text") 

$INCLUDE <·'Hard Disk· 'Ines' hbl eEdi t Types. Inc"'text"') 
$ INCLUDE ("Hard Disk' 'foes' Tab le Edit Pr oc s. Inc "'text"') 

$INCLUDE (·'Hard Disk'' Incs'WindowTypes. Inc"'text"'> 
fII\ICLUDE ('·Hard Di 5k' 'Ines' Wi ndowProcs. Inc"'tex t'") 

$UST 

PRIVATE TableDisplay; 
SEJ 

{-------------------------------------------------------------------------} 
PROCEDURE InitTable; 
{This procedure initialiies 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; 
eriaseKey"' 229; 

VAR rowHei ght : Integer; 
BEGIN 

{Initialize variables used to set up the table,} 
CharsPerline := 10; 
colsPerScreen 
rowsPerScreen 
linesPerField 

:= 
: ., 

:= 

b; 
30; 
1 . 
' 

WITH topleftMargin DO {position top left cell at 15 1 15} 
BEGIN x := 15; y := 15 END; 
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WITH gap DO {set inter-cell gap to 1} 
BEGIN x :: lj y := 1 END; 

TblinitTable(colsPerScreen, rowsPerScreen 1 charsPerline, linesPerField, 
topleftMargin, gap, simpleTable, dontAllocText, editableField 1 [duplicateKey 1 

eraseKeyll; 

WITH simpleTable DO 
BEGIN 
verticalgrid := true; 
horizontalgrid := true; 
frame:= true; 
bottomframe := false; 
rightframe := true; 
WITH visibleRect DO 

BEGIN 
topleft := topleftMargin; 
extent.x :~ windowExtent.x; 
extent.y := windowExtent.y - topleftMargin.y - 15{(2 * rowHeight)}; 

END; 
END; 

TblSetVisible(sifflpleTable); 
END; 

{--------------------------------------------------------------------} 
PROCEDURE DisplayTable; 
BEGIN 

TblDrawTable(simpleTable); 
TblHilightTable(simpleTablel; 

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: Cell Table; 
oldField, newField: FieldPtr; 
col, row: Integer; 

BEGIN 
oldTable := simpleTable; 
InitTable; 
FOR col := 1 TO simpleTable.colPerScreen DO 

FOR row := 1 TO simpleTable,rowPerScreen DO 
BESIN 
oldField := Tb1Field0fCo1Row(oldTable, col, row>; 
newField := TblFieldOfColRow!simpleTable, col, rowl; 
newfieldA.text := oldFieldA.text; 
newFieldA.kind := oldFieldA.kind; 
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END; 
TblDisposeTable(oldTable 1 dontDisposeTextl; 
ENDi 

. {end of TableDisplay module} 
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SOURCE LISTINB FOR TABLEEDITOA MODULE 

!COMPACT 
$NOLI ST DEBUG 
$SVMBOLSPACE(32) 
MODULE TableEditor; 
$INCLUDE !Table1Interhce. Inc"'hxt"'I 
$INCLUDE (''Hard Disk''Incs'Common.Inc"'text"') 
$INCLUDE (''Hard Disk' 'lncs'ConPas.Inc"'text"'l 
<$INCLUDE (''Hard Disk' 'Incs'Keys.Inc"Text"')} 

$INCLUDE (··Hard Disk' 'lncs'FieldTypes.Inc"'text"'l 
$INCLUDE (''Hard Disk' 'Incs'FieldProcs.Inc"'text"'} 

UNCLUDE (''Hard Disk'' Ines· Message Types. Inc"'text"') 
$ lt4CLUDE <''Hard Disk • ' Inc s • Mes sag ePr oc s. Inc "'text"') 

$INCLUDE (''Hird Disk'' Incs'OsPasTypes. Inc"'text") 

$INCLUDE (''Hard D i s I< • ' I n c s • St r i n g Ty p u, . I n c: "' t ex t "' ) 
$INCLUDE ! '· Hard Disk' 'Incs'StringProcs. Inc"'text"'l 

$ INCLUDE (''Hard Disk·· Ines· hbleEdi tTypes, Ir11:"'text"') 
$INCLUDE ! '· Hard Disk'' Incs'TableEditProcs. Inc"'text"') 

$INCLUDE ("Hard D:i!>k' 'Incs'WindowTypes.Inc"text"') 
{$INCLUDE (''Hard Disk''Incs'WindowProcs.Inc"'text"')} 

PRIVATE TableEditor; 
tEJ 

{----------------------------------------------------------------} 
PROCEDURE EnlargeField; 
{This procedure is used when a character cannot be inserted into a cell because the 
field buffer is full. It adds a 5-byte 'chunk' to the string length associated with 
the cell,} 

CONST textChunkSize = 5; 
VAR text, oldText : StringPtr; 

textSize : Integer; 

BEGIN 
oldText := simpleTable.textCursor.fieldA.text; 
IF oldText = nil THEN {the cell is empty} 

textSize := textChunkSize {set initial length to 5} 
ELSE 

textSize := oldTextA.Jen + textChunkSize; {increase length by 5} 
text := NewString(textSizel; {create a new string with the increased length} 
CopyString(oldText,textl; {copy the old string into new, longer string} 
simpleTable.textCursor.fieldA.text := text; {copy the longer string back into the 
table cell} 
FreeString(oldText)j {get rid of the old string) 

A Simple Table E-33 



ENDi 

{------------------------------------------------------------------------------} 
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; 
BES IN 

chNeedsProcessing := FALSE; 
editResult := TblEditTable(simpleTable, Ord(chll; 
CASE editResult OF 

outOfField : 
BEGIN 

IF NOT TblChangeFields(simpleTable, ch) THEN 
BES IN 

Tb I Scroll (simpleTable, ch); 
DisplayTable; 

END; 
END; 

bufferFul l 
BEGIN 
EnlargeField; 
chNeedsProcessing := TRUE; 

END; 
OTHERWISE 

END; {case} 
dirty := TRUE; 
END; 
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APPENDIX F1 A SIMPLE TABLE ~ITH 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 prograa displays 
labels for the table's columns and rows and scrolls those labels as the table 
itself is scrolled, 

TABLE2 NODULES 

The Table2 program consists of five modules, All of the modules except 
TableDisplay are identical to those used in the Table1 program described in 
the preceding appendix. A ~edified version of the the display module 
(Table2Displayl is used in this program to display the labels: 

TableForminit 

TableMain 

TableMenuForm 

Table2Display 

hbleEditor 

The PLM module that defines the contents of the table's 
menus and Options fora, 
The Pascal module that initializes various progra• 
variables, handles keyboard input and processe~ those 
commands that can cause exit fro~ the prograM. 
The Pascal module that displays the menus and Options 
form provided by the Table! program. 
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 
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table as needed to display cells that are off-screen and 
insert data into those cells. 

SINPLETABLE2 PROCEDURES 

Only two new procedures have been added to this program. The two routines 
<Dra"Collabels 1 DrawRowlabels) draw the column and row labels and are called 
from within the DisplayTable routine. Since both routines are called from 
~ithin 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 ro~ labels are obliterated by the display of a menu or 
form, it would be more efficient to redraw only the row labels in~tead of 
redrawing both row and column labels. Ho~ever 1 in order to minimize the 
changes required for other modules of these table examples we have i~bedded 
the label drawing procedures entirely within the DisplayTable routine. 

Both of the label drawing procedures define rectangles that are outside 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: 

'' l i -5 

BE6IN 
{cilculate the "idth of each colu1n in pixels} 
colWidth := charsPerline I charMidth + leftnargin + right1argin + gap.x; 
WITH labelRect DO {set [olu1nRect to area above tableRect} 

BEGIN 
topl1:1fLx :"' 1; 
topleft.y := 1; 
extent.x := windowEKtent.x; 
extent.y := topleftNargin.y-2; 

END; 
NinEraseRectangle!labelRectl;<erase any previous labels} 

{first, calculate the vertical lyl pixel location Nhere the first coluan label character i1 to 
be po;iticmed} 

y:~ topleftNargin.y - charHeight - 11 
{then, calculate the horizontal lyl pixel location of the first label character} 

colMargin :: charsPerlinetcharNidth DIV 2i 
x:= topleftNargin,K + colNargin; 

{no~, begin the loop that draws the characters} 
FOR colCount := siapleTable.visible.left TO siapleTable.visible.right DO 

BEGIN {dra~ colu1n label characters (beginning with the letter "A"l on the screen centered 
above each colu1n} 

Ninl'lrHChar IChrlllrdl'A'l+llco!Count-ll f'IOD 2611 1x1yl; 
{noN 1 incre1ent the x vector by the pixel ~idth of each eolu1n} 

X := X t col~idthj 
END; 

END; 

The DrawRowlabels 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 colu•ns. 

Because the column and row rectangles are table relative, the labels 
themselves can be scrolled along with the table by calling the DrawCollabels 
and DrawRowlabels procedures !within the Di1playTable procedure) whenever the 
table itself is scrolled (during the PutCharinCell procedure). 

TABLE2 SOURCE LISTINSS 

All of the Table1 modules can be linked in with the Table2Display module 
without Modification. Thereforei we only list the source file for the 
Table2Display module in this appendix. 
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SOURCE LI ST I NG FOR ,TABLE2D I SPLAY MODULE 

$COMPACT 
$NOLIST DEBUS 
$SYMBOLSPACE(32l 
MODULE TableDisplay; {Table2} 
IINCLUDE (Table!Interface.Inc"'text"'} 
$INCLUDE (Table2Interface. Iru:"'tll!!xt"'l 
$INCLUDE ("Hard Disk"Incs'CoHon.Inc"'text"') 

UNCLUDE ("Hard Disk' 'Incs'FieldTypes.Inc"'text"'l 
$INCLUDE ("Hard Disk' 'Incs'FieldPrcu:s.Inc"'text"') 

$INCLUDE ('"Hard Disk'' Ines· Message Types. Inc"'text"'l 

$ I NCUJDE (''Hard Disk'' Ines' OsPasTypes. Inc"'teiit"') 

$INCLUDE (' 'Hard Disk·' Ines' StringType!i, Inc"'text"l 

fINCLUDE (''Hard Di s k ' ' Inc s' Table In it Types. Inc"' text"') 
$INCLUDE (''Hard Disk' 'Incs'TableinitProcs, Inc""text"'l 

:fINCLUDE (''Hard Disk'' foes' hbleEdi tTypes. Inc"'ted:"') 
iINCLUDE (''Hard Disk' ' Inc s' Tab l eEd it Prm: s. I 11 c "'text"') 

$INCLUDE (''Hard Disk' 'Incs'WindowTypes.lnc~text"') 
$INCLUDE ("Hard Disk' 'Incs'Windo~Procs.Iru:"'text"') 

$UST 

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 9 displays the table using TblDrawTable 1 and draws the 
cursor and cell outline using TblHilightTable.} 

CONST duplicateKey ~ 229; 
eraseKey = 229; 

VAR rowHei ght : Integer; 
BEGIN 

{Initialize variables used to set up the table.} 
CharsPerline := 10; 
colsPerScreen 
rowsPerScreen 
linesPerField 

:= 
: = 
: ~ 

6· 
' 30; 

1 ; 

WITH topleftMargin DO {position top left cell at 15 1 15} 
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BEGIN x := 15; y := 15 ENDj 

WITH gap DO {set inter-cell gap to 1} 
BEGIN x := 1; y := 1 END; 

Tblinitiable(colsPerScreen, row5PerScreen, char1Perline, linesPerField, 
topleftMargin, gap, simpleTable, dontAllocText, editableField, [duplicateKey 1 

eraseKeyll; 

WITH simpleTable DO 
BESIN 
verticalgrid := true, 
horizontalgrid := true; 
frame:= true; 
bottomframe := false• I, 

rightframe := true; 
WITH visibleRect DO 

BEGIN 
topleft := topleftMargin; 
extent.x := windo~Extent.x; 
extent.y := windowExtent.y - topleftMargin.y - 15((2 * ro~Height>>; 

END; 
END; 

TblSetVisible!simpleTablel; 
ENDj 

{--------------------------------------------------------------------} 
PROCEDURE DisplayTable; 
BEGIN 

DrawCollabels; 
DrawR0111Labels; 
TblDrawTable(si~pleTable); 
TblHilightTable(simpleTable); 

END; 

$EJ 
{-----------------------------------------------------------------------------} 
PROCEDURE DrawCollabels; 
VAR colCount: Integer; 

x,y: Integer; 
colMargin: Integer; 
labelRect: rectangle; 
colWidth : Integer; 

BEGIN 
colWidth := charsPerline * charWidth + leftMargin + rightMargin + gap.x; 
WITH labelRect DO 

BES IN 
topleft.x := 1; 
topleft.y := 1; 
extent.x := windowExtent.x; 
extent.y := topleftMargin.y-2; 
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Et~D i 
WinEra$aRectanglellabelRect>; 
y:~ topleftMargin.y - charHeight - lj 

colMargin := charsPerline * charWidth DIV 2; 
x:= topLeftMargin,x + colMargin; 
FOR colCount := simpleTable.visible.left TO simpleTable.vi5ible.right DO 
lBEIHN 

WinDrawChar (ChrWrd('A'H((colCount-U MOD 26ll 1 x 1 y); 
x := x + colWidth; 

END; 
END; 

SEJ 
{-----------------------------------------------------------------------------} 
PROCEDURE DrawRowlabels; 
VAR rc11>1Count: Integer j 

x 1 y: Integer; 
rowNargin: Integer; 
labelRect: rectangle; 
rowHeight : Integer; 

BESH~ 
rowHeight i= linesPerField * lineHeight + TopMargin + bottomMargin + gap.y; 

WITH labelRect DO 
BEGIN 

topleH.x ::::= 1; 
topleft.y := 15; 
extent.x := topleftMargin.x-2; 
extent,y := ~indowExtent.y - topleftMargin.y - rowHeight -2; 

END; 

WinEra&eRectangle(labelRect>; 

y:= topleftMargin.y + top"argin + gap.y; 
FOR rowCount := simpleTable.visible.top TO siMplelable.constraint.bottom DO 
BEIHN 
x:= topleftMargin.x - 2*charWidth - 2; 
!F rowCount ) 9 THEN 

WinDral'IChar (Chr<Ord!'O') + (rowCount DIV 10)),x,y); 
x 1= x + charWidth; 

thnDrawCh.ir (ChdOn:l!'O') + (rol'!Count MOD 10» 1 x 1 y>; 
y :~ y + rowHeightj 
END; 

Ell!Dj 

{--------------------------------------------------------------------} 
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 oldiable: CellTable; 
oldField, ne~Fi~ld1 FieldPtr; 
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col, row: Integer; 
BEGIN 
oldTable := simpleTable; 
InitTable; 
FOR col := 1 TO 5impleTable,colPerScreen DO 

FOR row:= 1 TO simpleTable.ro~PerScreen DO 
BEGIN 
oldField := TblFieldOfColRow(oldTable, col, row); 
newField := TblFieldOfColRo~(simpleTable, col, ro~>; 
newFieldA.text := oldFieldA.text; 
newFieldA,kind := oldFieldA.kind; 
END; 

TblDisposeTable(oldTable, dontDisposeText); 
END; 

. {end of Table2Display module} 
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APPENDIX 61 A TABLE WITH CONNANDS <Tabla3) 

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 NODULES 

This version of the Table program consists of six moudules. One new ~odule 
<TableCommandsl has been added and there are modified versions of the main 
table module (Table3Hain) 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 CTable3Interface.IncJ must be 
included with all three of the new/modified modules to define their 
interrelationship. 

Module 

TableFormlnit 

Table3Main 

The PlM module that defines the contents of the table's 
menus and Options form. 
The Pascal module that initializes various program 
variables, handles keyboard input and processes those 
co~mands that can cause exit fro~ 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 program. 
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 
~odule has been modified to handle initiation of table 
commands. 
The Pascal module that implements the Erase and 
Duplicate commands. 

THE TABLECON~ANDS PROCEDURES 

There are four procedures in the TableCommands module: 

StartCommand 

ConfirmCommand 

EraseTableCells 

DuplicateTableCells 

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-El command is 
initiated. 
Invoked from the main program loop in tne 
Table3Main module if the confirm key (CODE-RETURNl 
is detected and the table i~ currently in the 
command mode Ian er:~e or duplicate operation has 
been initiated). It determines whether an erase 
comma~~ or duplicate command is being performed 
and: for a duplicate operation 1 determines whether 
the user is making the "source" selection or 
"destination" selection. The EraseTableCells and 
DuplicateTableCells procedures are both invoked 
from within the ConfirmCom~and procedure. 
Invoked from the ConfirmCommand procedure when an 
erase selection has been confirmed. It erases the 
data in the selected ~able cells by freeing the 
strings in the each of the selected cells and then 
redraws the table to display the remaining data. 
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: 

1. 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 ~ctually duplicate or erase (or 
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whatever) 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 ~ay that you use the Comaon 
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 11 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 1 table data is automatically hilighted as the user presses arrow 
keys to select ranges of data. 

PROCESSING TABLE SELECTION COMMANDS 

The Cell Table structure has five variables for storing the state of a 
selection: 

rangeKind 

currentCell 

movingCell 
anchor 
sourceAnchor 

sourceCurrent 

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, 
The cell Id of the cell currently containing the cursor. It 
is anchored during a selection, 
The cellid of the cell that moves during a selection. 
The cell Id or cursor position where the selection was begun. 
The anchoring character position or cell Id of a first 
selection, when there is more than one selection. 
The current character position or cell Id 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 
TblEditTable 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 
chNeedsProcessing := FALSE; 
editResult := TblEditTablelsi1pleTable, Ordlchll; 
IF siapleTabh.edihode " 11or1al THEN 

BEGIN 
redra" := "sgClearPro1pt!asgl; 
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END 
ELSE IF simpleTable.edit1ode = co1mand THEN 

BEGIN 
StartC011and(chl; 

END; 
CASE editResult OF {.,, the rest of the 

ProcessTableChar procedure is unchanged fro1 the 
original TableEditor aodule} 

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 leither "Erase: Hake selection and confirm" or 
Duplicate: Make selection and confirm"). Refer ta the listing at the 
end of this appendix for the BtartCommand code. When arrow keys are 
pressed to select the cells to be operated on by the coffima~d 9 the 
TblEditTable procedure 1utomatically 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 
out 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. If 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 Table3Main) and is as follows: 

REPEAT 
IF NOT chNeedsProcessing THEN ch := 

chr!FldReadKey(si1pleTable.textCursorll; 

chNeedsProcessing := TRUE; 
IF ORD !chi = confir1Key THEN 

BESIN 
IF simpleTable,editNode ~ co11and THEN 
Confir1Co11and; 

END 
ELSE IF ORD lchl = helpKey THEN 
{ .. , the rest of the 1ain prograa loop i§ 

unchanged fro1 the original Table"ain 1odule} 

The ConfirmCommand procedure is invoked Nh~n 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 
~hich requires both a source and destination selection. The code for 
ConfirmCommand is as follows: 
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8E6lN 
IF si1pleTable,co1sandChar = CHR!eraseKeyl THEN 

EraseTableCells 
ELSE 

IF si1pleTable,co11andChar: CHR(duplicateKey) THEN 
BEGIN 

CASE sispleTable.whichParaaeter OF 
1: BESIN 

TblConfir1Selection lsi1pleTablel; 
redraN :: NsgSho~Proaptlasg, 

ConCatlitslduplicateNsg 1 dupDestNsgll1 
END; 

2: BEGIN 
DuplicateTableCells; 

END; 
OTHERWISE 

END; {case} 

END, 
chNeedsProcessing := FAI..SEj 
END; 

Since the Erase co~mand 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 selectionl is being confirmed. (TblEditTable 
automatically sets "simpleTable.MhichParameter" to the appropriate 
value,) 

5, If it is the first selection of the duplicate cofflmand that is being 
confirmed, the Common Code TblConfirmSelection routine is called. 
TblConfirmSelection copies anchor.cell into sourceAnchor.cell, and 
movingCell into sourceCurrent.cell. The variables sourceAnchor,cell 
and sourceCurrent,cell are normalized for scrolling; 
sourceAnchor.cell is the upper left cell of the selection range, and 
sourceCurrent.cell is the bottom right cell. After 
TblConfirmSelection, the second duplicate aessage ("Duplicate: Point 
to destination and confirm") is displayed. 

6. The table stays in command mode ~hile 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 1 the ConfirmCommand procedure calls either 
EraseTableCells or DuplicateTableCells to actually execute the com~and. Much 
of the code is the same for the tNo procedures. We'll describe 
EraseTableCells first and then point out the differences bet~een it and 
DuplicateTableCells. 

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 cofflplete listing of 
EraseTableCells is provided at the end of this appendix. The code that 
specifically performs the erase operation is as follows: 

Tbl6etSelectedCellidslsimpleTable 1 first, lastl; 
BEGIN 

FOR col := first.col TO last.Col DO 
FOR roN := first.roM TO last.re~ DO 

FreeStringlsimpleTable.screenA(col]A[ro~]A.teitl; 
END; 

TblEscapeNode!siepleTablel; 

The Common Code TblGetSelectedCellids routine is used to obtain the first cell 
and last cell that "ere selected for erasing. !The variables firstCell and 
lastCell are local variables of type Cell Id.) Note that TblGetSelectedCellids 
"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 1 the EraseTableCells 
procedure begins a loop that frees the text string associated with each of the 
cells in the selected range. TblEscapeMode 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 TableCom~ands at the end of this appendiK for 
complete details of the EraseTableCells 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 1 is significantly different and is listed below: 

PROCEDURE DuplicateTableCells; 

VAR destRow, destCcl, row 1 col INTEGER; 
destText : StringPtr; 

BESIN 
TblUnHilightTableisimpleTablel; 
destRo" := si1pleTable.1ovingCell,roij, 
destCol := simpleTable.sovingCell.col; 
WITH SimpleTable DO 

FOR co! := sourceAnchor,cel!.col TD sourceCurrent,cell,col DO 
BEGIN 

FOR row:~ sourceAnchor.cell.ro~ JO sourceCurrent,ctll,row DO 
BEGIN 

WITH siepleTable.screenA[col]A[row]A DO 
destText := CopyOfStringltextl; 
si1pleTable,screenA[destCol]A[destRow]A,te~t := destText; 
destRow := destRo~ + 1; 

EMD; {copy loop} 
destRo" := si1pleTab!e.1ovingCell,roMj 
destCol := destCol t I; 

END; {cols} 
TblEscapeNode(si1pleTab!el; 
{The re1ainder of the cod, is issentiilly the sae as that for EraseTableCells. Refer to the 
co1plete 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 cell ID of the 
destination cell, into two local variables, destRoN and destCol. The starting 
cell for the source data is contained in the table variable 
"sourceAnchor.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, TblEscapeMode is called to force the table out of 
command mode. 

LISTING FOR TABLE31NTERFACE INCLUDE FILE 

The Table3Interface file defines the relationship between the TableCo~mand~, 
Table3Main, and Table3Editor modules and must be included in all three 
modules. 
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{Table3Interface.inc} 

PUBLIC TableCommands; 

FOR TableEditoq 
PROCEDURE StartCommand(ch:Charl; 

FOR TableMain; 
PROCEDURE ConfirmCammand; 
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SOURCE LISTING FOR TABLECOMMANDS MODULE 

The following is a complete source listing of the TableCom•ands module. 
$COMPACT 
$NOLIST DEBUG 
$SVMBOLSPACE!32l 
MODULE TableC□ mfflands; 

fINCLUDE (Tablelinterface.Inc~text~) 
$INCLUDE (Table3Interface.Inc~text~l 
$INCLUDE !'wO'Incs'Common,Inc~text~) 
$INCLUDE ('wO' Incs'Keys.Inc~Text~l 

$INCLUDE ('wO' Incs'MessageTypes.Inc~text~l 
$INCLUDE ('wO'Incs'MessageProcs.Inc~text~l 

$INCLUDE ('wO' Incs'StringTypes.Inc~text~l 
$INCLUDE ('wO'Incs'StringProcs.Inc~text~l 

$INCLUDE ('wO'Incs'TableinitTypes.Inc~text~l 

$INCLUDE ('wO'Incs'TableEditTypes.Inc~teKt~} 
$INCLUDE ('wO'Incs'TableEditProcs.Inc~text~l 

$LIST 
fEJ 
PRIVATE TableCommands; 

-} 

PROCEDURE EraseTableCells; 
VAR first, last : Cell Id; 

row, col : INTEGER; 

BEGIN 
Tbl6etSelectedCelllds(simpleTable 1 first, lastl; 
TblUnHilightTable(simpleTablel; 

BEGIN 
FOR col := first.col TO last.Col DO 

FOR row := first.row TO last.row DO 
FreeString!simpleTable.screenA[colJA[rowJA.textl; 

END; 
dirty := TRUE; 
TblEscapeMode!simpleTablel; 
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redraw:= MsgShowPrompt<msg, NewStringlit!eraseMsg2l); 
CIF redra~ THEN TblUpdateRect(simpleTable 1 msgA.rect);} 
TblDrawTable{simpleTable); 
{WITH simpleTable DO} 
TblSet:CurrentCell (simpleTable, col, rowl, 
TblHilightTable(simpleTablel; 
END; 

{------------------------------------------- ---------------------------------
-} 

PROCEDURE DuplicateTableCells; 

VAR destRow, destCol, row, col 
destText : StringPtr; 

BEGIN 
TblUnHilightTable(simpleTable); 

INTEGER; 

destRow := simpleTable.movingCell,row; 
destCol := simpleTable.movingCell.co!; 
WITH SimpleTable DO 

FOR col := sourceAnchor.cell.col TO sourceCurrent.cell.col DO 
BEGIN 

FOR row:= sourceAnchor.cell.row TO sourceCurrent.cell,row DO 
BEGIN 

WITH simpleTable.screenA[coJlA(rowJA DO 
destText := CopyOfString(text); 
simpleTable.screenA[destCol]A[destRow]A.text := destText; 
destRo~ := destRo~ + 1; 

END; {copy loop} 
destRow := simpleTable.movingCell.row; 
destCol : = destCol -I· 1; 

END; {cols} 
dirty := TRUE; 
TblEscapeMode(simpleTable>; 
redra~ := MsgShowPrompt!msg, NewStringlit(duplicateMsg3)); 
{IF redraw THEN TblUpdateRect(simpleTable,msgA.rect>;} 
TblDra~Table(simpleTable>; 
{WITH simpleTable.currentCell DO} 
Tb l SetCurrentCell ( simple Table, col I ro1>d; 
TblHilightTable(simpleTable>; 

END; 

$EJ 

{-----------------------------------------------------------------------------
PROCEDURE StartCommand(ch:CHAR>; 
VAR result: FieldEditResult; 
BEGIN 

IF ch= CHR!eraseKey) THEN 
redraw 1= MsgShowPrompt(msg, NewStringlit(eraseMsg!l) 

ELSE 
IF ch= CHR<duplicateKeyl THEN 
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redraw:= MsgSho~Promptimsg 1 ConCatlits(duplicateHsg, dupSelectNsg)l; 
END; 

$EJ 

{-----------------------------------------------------------------------------
} 

PROCEDURE ConfirmCom~and; 
VAR rect : Rectangle; 
BEGIN 

IF simpleTable,commandChar = CHR!eraseKey) THEN 
EraseTableCel ls 

ELSE 
IF simpleTable.commandChar = CHR(duplicateKeyl THEN 

BEGIN 
CASE simpleTable,whichParameter OF 

1: BEGIN 
TblConfirmSelection (si~pleTablel; 
redraw := MsgShowPrompt(msg, ConCatlits{duplicateMsg, 

d1.q:1DestMsg) l i 
END; 

2: BEGIN 
DuplicateTableCells; 

END; 
OTHERWISE; 

END; {case} 
END; 

chNeedsProcessing := FALSE; 
END; 

$EJ 

{-----------------------------------------------------------------------------
} 

{PROCEDURE AbortCommand; 
BEGIN 

TblEscapeMode (simpleTable); 
redraw:= MsgClearPrompt (~sg); 

END;} 
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SOURCE LISTING FOR TABLE3MAIN MODULE 

$COMPACT 
$NOLI ST DEBUG 
$SYMBOLSPACE(32l 
MODULE TableMain; {Table3} 
$INCLUDE (Table1Interface.Inc~text"') 
$INCLUDE (Table3Interface.Inc"'text~l 
$INCLUDE (''Hard Disk' 'Incs'CommandProcs.Inc"'text"') 
$INCLUDE {"Hard Di.sk''Incs'Common,Inc"'tei,t"'l 
$INCLUDE (' • Mard Disk'' Ines' ConPas. Iiic"'text"'} 
$INCLUDE (''Hard Disk'' Ines' Keys. Inc"'Text"'l 
U NCLUDE i' 'Hard Disk· ·Ines' FontProcs. I nc"Tex t"' l 

$INCLUDE (·'Hard Disk' 'Incs'Math.Inc"Text"') 

$INCLUDE (''Hard Disk' 'Incs'Fiel1:1Types.Inc"'te>it"') 
$INCLUDE ! '· Hard Disk' 'Incs'FieldProcs.Inc~'text"l 

$INCLUDE (·'Hard Disk' ·Ines· MessageTypes. Inc"'text"') 
$INCLUDE <'·Hard Disk·' Ines 'MessageProes, Inc"'text"'J 

$INCLUDE (··Hard Disk·' foes· OsPasTypes. Inc:"'text"') 
$INCLUDE (··Hard Disk·' Ines· OsPasProcs, Inc"'text"'l 

$INCLUDE (''Hard Disk' 'Incs'StringTypes.Inc"'text"'l 
$INCLUDE (··Hard Disk· 'I ncs • Str i ngProcs. Inc"'tex t"' l 

$INCLUDE (··Hard Disk·· Ines· TableEdi Hypes, Inc"'text"') 
$ INCLUDE I'· Hard Disk·' Ines' Tabl eEdi tProcs. Inc:"'tel!t"') 

UNCLUDE ! '' Hard Disk· ·Ines· Wi ndowTypes. Inc"'tex t"' l 
:t INCLUDE (··Hard Disk' 'Incs'Windo!>IProcs.Inc"'text"'l 

HIST 
PROGRAM TableMain; 

$EJ 

{-----------------------------------------------------------------------------
} 

PROCEDURE InitDisplay; 
{This procedure s~ts up window size, table location 1 and inter-cell gap and 
also checks memory usage with MsginitialUsage,} 
BEGIN 

ConDefCsr !FALSE); 
WininitDefaultWindow; 
WinGetWindowExtent <windowExtent); 
msg :~ Msginit; {Allocate message status record} 
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initialUsage := MsginitialUsage; { How much memory is used by application } 
{ This is needed later for Usage command 

} 

WITH windowRect DO { entire window for use with menus and forms} 
BEGIN 

topleft.x := 
topLeft.y := 

O; 
O; 

extent := windowExtent; 
END; 

END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE InitVars; 
BEGIN 

outputFileName := 
chNeedsProcessing 
dirty 
saveConfirmed := 

END; 

$EJ 

NIL; 
:= FALSE; 
:= FALSE; 

FALSE; 

{-----------------------------------------------------------------------------
} 

PROCEDURE CheckCancel; {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: StringPtr; 
BEGIN 

TblUnHilightTable(simpleTablel; 
IF dirty THEN str := Conc~tlits (cancelMsg, cancelChangedMsg) 

ELSE str := Concatlits (cancelMsg, unchangedMsgl; 
IF CheckExit <strl THEN 

Exit; 
TblHilightTable(simpleTable>; 

END; 

IEJ 
{-----------------------------------------------------------------------------
} 

PROCEDURE CheckQuit; {CODE-Q} 
{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); 
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IF dirty THEN str := Concatlits (quitMsg 1 quitChangedMsg) 
ELSE str := Concatlits (quitMsg 1 unchangedMsg); 

IF CheckExit {strl THEN 
BEGIN 

IF dirty THEN 
SaveThisFile; 

IF saveConfirmed THEN 
Exit; 

END; 
DisplayTable, 
TblHilightTable!simpleTablel; 

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 1 theMsg); 
ch := ConCharin; 
IF ch= CHR(confirmKey) THEN chNeedsProcessing := FALSE 

ELSE chNeedsProtessing := TRUE; 
redraw := MsgClearMessage !msg); 
If redraw THEN 

BESIN 
TblUpdateRect(simpleTable 1 msgA.rectl; 

END; 
CheckExit := NOT chNeedsProcessing; 

END; 

} 

PROCEDURE Exitj 
{This procedure restores the system-wide font, displays the "Retrieving file 
form" message, and then exits.) 
BEGIN 

FontSetNth (1, code}; { Restore system-wide font } 
MsgExit 10, msgl; 

END; 

JEJ 

} 

PROCEDURE ProcessCommandline; 
{Useq 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 (longArglengthl; 
delim := OSGetArgument (FALSE, inputFilenameA.dummy); 
IF inputFilenameA.dummy <> 0 THEN 
{if a file ~as specified, attach and open the file} 

BEGIN 
reserved := O; 
inputID := OSAttach(inputFilenameA.dummy, 

oldFileMode, 
reserved, 
updateAccess, 
code); 

OSOpen (inputID, 1 1 codel; 
{provide your code here to ReadFileintoTable} 

END; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE ExceptionHandler (errorCode, param, unused, the8087: WORD); 

BEGIN 
NsgExit (code, msg>; 

END; 

{-----------------------------------------------------------------------------
} 

{ 

} 

THIS IS THE BEGINNING OF THE PROGRAM 

{-----------------------------------------------------------------------------
} 

BEGIN 
InitVars; 
InitForm; 
InitDisplay; 
InitTable; 
Di.splayTable; 
FldStartKeys(simpleTable.textCursor); 
ProcessComMandline; 

REPEAT 
IF NOT chNeedsProcessing THEN ch := 

chr(FldReadKey(simpleTable.textCursor)l; 

redraw:= MsgC!earMessage(msg>; 
chNeedsProcessing := TRUE; 
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IF ORD (chi = confirmKey THEN 
BEGIN 

IF siMpleTable.editMode = command THEN 
Cordi rmCommand 

ELSE chNeedsProcessing := FALSE; 
END 

ELSE IF ORD ichl = helpKey THEN 
Commandl"lenu 

ELSE IF ORD (chl = TransferKey THEN 
TransferMenu 

ELSE IF ORD (ch) = optionsKey THEN 
OptionsForm 

ELSE IF ORD lchl ~ quitKey THEN 
Check Quit 

ELSE IF ORD (ch) = utilizationKey THEN 
ShowUsage 

ELSE IF ORD <chl = cancelKey THEN 
CheckC.:rncel 

ELSE ProcessTableChar; 
UNTIL FALSE; 

END 



SOURCE LISTING FOR TABLE3EDITOR MODULE 

$COMPACT 
$NOLI ST DEBUG 
$SVM80lSPACE(32l 
MODULE TableEditor; {Table 3} 
$INCLUDE (Table1Interface.Inc"'text"'l 
$INCLUDE (Table2Interface.Inc"'text"') 
$INCLUDE (Table3Interface.Inc"'ter.t"'l 
$INCLUDE (''Hard Disk' 'Incs'COIIHilCHl,Inc"'tut"'} 
$INCLUDE (''Hard Disk''Incs'ConPas.Inc"'text"'l 
<$INCLUDE (''Hard Disk' 'Incs'Keys.Inc"'Text"'l} 

$INCLUDE ('·Hard Disk' 'Ines' Fi el dTypes. Inc"'text"'> 
U NCLUDE (''Hard Disk' 'Incs'FieldProcs.Inc"'text"'l 

$INCLUDE (''Hard Disk·' Ines· Message Types. Inc:"'text"'} 
:$ INCLUDE (''Hard Di. sk ··Ines· Mes:1ageProc:s. Inc"'text"'l 

$INCLUDE ('·Hard Disk· 'Inc s • OsPasTypes. I nc"'tex t"' l 

$INCLUDE <''Hard Disk'· Ines· String Types. Inc"'text"') 
$INCLUDE <··Hard Disk' 'Incs'StringProcs.Inc"text"') 

$INCLUDE ("Hard Disk' ' Inc s' Tab le Edi tT ypes. Inc "'text"') 
$ INCLUDE ('·Hard Disk ' ' Inc s' Tab l eEd it Pr oc s. Inc"' text"') 

$INCLUDE (''Hard Disk'' Ines' Windo~Types. Inc"'text"'l 
{$INCLUDE i '' Hard Disk'' Ines· WindowProcs. Inc"'text"')} 

PRIVATE TableEditor; 
tEJ 

{----------------------------------------------------------------} 
PROCEDURE EnlargeField; 
{This procedure is used when a character cannot be inserted into a cell 
because the field buffer is full. It adds a 5-byte 'chunk' to the string 
length associated ~ith the cell.} 

CONST textChunkSize = 5; 
VAR text, oldText : StringPtr; 

textSize : Integer; 

BEGIN 
oldText := simpleTable.textCursor.fieldA.textJ 
IF oldText = nil THEN {the cell is empty} 

textSize := textChunkSize {set initial length to 5} 
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ELSE 
textSize := oldTextA.len + textChunkSize; (increase length by 5} 

text := NeNString(textSize); {create a ne~ string with the increased length} 
CopyStringColdText,text); {copy the old string into new, longer string} 
simpleTable.textCursor.fieldA.text := text; (copy the longer string back into 
the table cell} 
FreeString(oldTextl; {get rid of the old string} 
END; 

{-----------------------------------------------------------------------------
-} 

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 ~ill be scrolled (using TblScroll) if the new cell is not currently on 
the screen.} 

VAR editResult : FieldEditResult; 
BEGIN 
chNeedsProcessing := FALSE; 
editResult := TblEditTableisimpleTable, Ord(ch)l; 
IF simpleTable.editmode = normal THEN 

BEGIN 
redraw:= MsgClearPrompt(msg); 

END 
ELSE IF simpleTable.editmode = command THEN 

BEGIN 
StartCommandlchl; 

END; 
CASE editResult OF 

outOffield : 
BEGIN 

IF NOT TblChangeFields(si•pleTable, ch) THEN 
BEGIN 

TblScroll <simpleTable 1 ch); 
DrawCollabels; 
DrawRowlabels; 

END; 
END; 

bufferFul l 
BEGIN 

Enla.rgeFieldi 
chNeedsProcessing := TRUE; 

END; 
OTHERWISE 

END; {case} 
dirty := TRUE; 
END; 
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APPENDIX Hi A TABLE WITH INPUT/OUTPUT (Table4) 

This appendix describes a program (Table4) 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 NODULES 

This version of the Table program consists of six modules. One new module 
(TableWritel has been added and this version requires a modified version of 
the table Menu/Form module (Table4MenijForm). The other modules are identical 
to those used in the Table3 program described in the preceding module. A new 
interface file (Table4Interface.Inc) must be included with both of the 
new/modified modules to define their interrelationship. 

Nodule 

TableForminit 

Table3Main 

Table4MenuForm 

Table2Display 

The PLM module that defines the contents of the table's 
menus and Options form. 
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. 

The Pascal module that displays the ~enus and Options 
form provided by the Tablel program. 
The Pascal module that initializes and displays the 
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Table3Editor 

TableCommands 

TableWrite 

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 Pascal module that handles writing of table data and 
properties to a file. 

THE TABLEWRITE PROCEDURES 

There are nine procedures in the TableWrite module: 

WriteTableToFile 

WriteProperties 

WriteFontProperties 

The primary routine in the module that actually 
performs the write operations of table data to 
the file. It is called from the WriteThisFile 
procedure (in the Table4MenuForm module). This 
is the only 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 to 
a file. Refer to the description of Common 
Properties in Chapter 4 for details about the 
Common Properties records. 
Writes the name of the current font being used 
in the table (as specified via the Options 
form). 

WriteStandardFieldRecord Writes the Common Properties standard field 

Wr i teAuthor ID 

WriteCharacter 

WriteWord 

WriteTab 

WriteEndOfRecord 

H-2 Common Code 

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 6RiD 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 6RiD 
Interchange File format <described in Chapter 
4) • 



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 i5 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 ~as attached by the GetFileNaMe procedure !in the 
TableMenuForm module). 

LISTING FOR TABLE4!NTERFACE INCLUDE FILE 

The Table4Interface file defines the relationship between the TableWrite and 
Table4MenuForm modules and must be included in both modules. 

{Table3Interface,Inc} 

PUBLIC TableCommands; 

FOR TableEditor; 
PROCEDURE StartCommand(ch:Char>; 

FOR TableMain; 
PROCEDURE ConfirmCommand; 
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SOURCE LISTING FOR TABLEWRITE MODULE 

The following is a complete source listing of the TableWrite module. 
$COMPACT 
iNOLIST DEBUS 
$SYMBOLSPACE(32l 
MODULE TableWrite; 
$INCLUDE <Table1Interface.Inc~text~> 
$INCLUDE (Table4Interface.Inc~text~l 
$INCLUDE ('wO'Incs'CommonPropsProcs.Inc~text~P 
$INCLUDE ('wO'Incs'CommonPropsTypesainc~text~} 
SINCLUDE ,·~0·1ncs'Common.lnc~text~1 

SINCLUDE l'NO'Incs'FieldTypes,lnc~text~) 

SINCLUDE ('wO'lncs'OsPasTypes.Inc~text~l 
$INCLUDE !'wO' Incs'OsPasProcs.Inc~text~l 

$INCLUDE ('wO'Incs'StringTypes.Inc~text~} 
$INCLUDE ('~o· Incs'StringProcs.Inc~text~l 

$INCLUDE ('wO'Incs'TableinitTypes.Inc~text~) 
$INCLUDE ('wO' Incs'TableinitProcs.Inc~text~) 

flIST 
$EJ 
PRIVATE TableWrite; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteTableToFile!"riteID: Wordl; 

VAR row, col : INTEGER; 
str : StringPtr; 

BESIN 
WriteProperties(writeIDl; 
WITH SimpleTable DO 

BEGIN 
FOR row:= 1 to Ro~PerScreen DO 

BEGIN 
FOR col :~ 1 to colPerScreen DO 
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WITH si~pleTable.screenA[col]A[row]A DO 
BEGIN 

IF text<> NIL THEN 
OsWrite (~riteID, textA.chars, textA.len, code}; 
WriteTablwritelDJ; {write a TAB} 

END; {Write a cell} 
WriteEndDfRecordCwritelDI; {~rite a CR/LF> 

END; {Write a row} 
END; 

CloseDetachFile(writelDJ; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteTab(writeID:Word); 
VAR tabChar: Char; 
BEGIN 
TabChar := Chr<TABl; 
OsWrite (~riteID 1 tabChar, 11 code!; 
END; 
{-----------------------------------------------------------------------------
} 

PROCEDURE WriteEndOfRecord(writeID:Word); 
VAR endline: ARRAY [1,.2] OF Char; 
BEGIN 
endline[1] := CR; 
endline[2] := LF; 
OsWrite <writeID, endline[1] 1 1, code); 
OsWrite (writeID, endline[2l,1, code); 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteProperties(writeID:Wordl; 

BEGIN 
WriteAuthorID(writeIDl; 
WriteFontPropertiesl~ri~elDI; 
WriteStandardFieldRecord(writeIDl; 
FinalizePropertieslength(~riteID, code); 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteFontProperties(~riteID: Word); 
VAR i : Integer; 
BEGIN 
{curFontName := StringOfFormitem(theOptionsForm, 2);} 
IF curFontName <> NIL THEN 
BE6IN 
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WriteCharacter(~riteID,Chr(commonPropsByte)); 
WriteWordiwriteID, curFontNameA.len+l); 
WriteCharacter(writeID,Chr(fontPropsIDll; 
FOR i := l TO curFontNameA.Jen DO 

WriteCharacterlwriteID, curFontNameA.char~[il); 
END; 

END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteStandardFieldRecord(writeID 
CONST bytesPerProperty = 1; 

lengthOfRecord = 4; 
formatAlignment = O; 

BEGIN 
WriteCharacter(writeID,Chr(commonPropsBytel), 
WriteWord(writeID, lengthOfRecord!; 
WriteCharacter(~riteID,Chr(defaultFieldPropsID>l; 
WriteCharacteriwriteID,Chr(bytesPerPropertyll; 
WriteCharacter(writeID,Chr(charsPerline)l; {columnWidth} 
WriteCharacter(writeID 1 Chr(formatAlignmentll; 

END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteAuthorID(writeID: Word); 
CONST productCode 2 O; 

dataFileVersion: 02h; 
lengthOfRecord = 4; 

BEGIN 
WriteCharacter(writeID,Chr(commonPropsByte)l; 
WriteWord(~riteID, lengthOfRecordl; 
WriteCharacter(writeID 1 Chr(authorID>>; 
WriteWord(writeID, productCode}; 
WriteCharacter(writeID 1 Chr(dataFileVersion)); 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteCharacter(writeID: Word; ch : Charl; 
VAR code: Word; 
BESIN 
OsWrite (writeID? ch~ 1 1 code); 
{CheckError(codel;} 
END; 

{-----------------------------------------------------------------------------
} 

H-6 Co~mon Code 



PROCEDURE WriteWord(writeID 
VAR code: Word; 
BEGIN 
OsWrite (writeID, w1 2 1 code); 
(£heckErrorlcodel;} 
END; 
. {end of WriteTable module} 

Word; w i Word); 
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SOURCE LISTINB FOR TABLE4MENUFORM 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 
$NOLI ST DEBUS 
$SYMBOLSPACE<32l 
MODULE TableMenuForm; {Table 4} 
$INCLUDE (TableHnterface, Inc"'text"'l 
$INCLUDE (Table4Interface.Inc"'text"') 
$INCLUDE (''Hard Disk· ·Ines· Com111,rndProcs. I nc°'tex t"') 
U NCLUDE (' 'Hard Disk' 'Incs'Common.Inc"'text"') 
$INCLUDE ('·Hard Disk' 'I ncs • ConPas. I nc"'text"' l 
$INCLUDE (''Hard Disk' 'Incs'FontProcs,Inc"'Text"'} 

$INCLUDE (''Hard Disk' 'Incs'Math.Inc"'Text"') 

$INCLUDE (''Hard Disk·' Ines· DataForms, Inc""text"•) 

$INCLUDE (''Hard Disk • ' Inc s • Fi l eF or m Types. Inc"" text"') 
$ INCLUDE (''Hard Disk·' Ines· Fi leFormProcs. Inc"'text") 

$INCLUDE (''Hard Disk' 'Incs'FieldTypes.Inc"·text:"') 
:§INCLUDE ("Hard Disk' 'Incs'FieldProcs. Inc"'hxt"') 

$INCLUDE (' 'Hard Disk'' Ines' Message Types. Inc"'text"l 
$INCLUDE ( ' 'Hard Disk' 'I ncs • MessageProcs, Inc"'tex t"') 

$'.INCLUDE (''Hard Disk' 'Ines· OsPasTypes. Inc"'tex t"') 
$ I NCUJDE !''Hard Disk'· Ines· OsPasProcs, Inc"'text"'} 

$INCLUDE <·'Hard Disk·· Ines· StringTypes. Inc"'text"') 
UNClUDE (''Hard Disk·· Ines· StringProcs. Inc"'text .. ) 

$INCLUDE (''Hard Disk·· Ines· Tableini tType!S. Inc"'text"') 
'$INCLUDE (' 'H.u-d Disk ' ' Inc s' Table In i t Pr oc s. Inc "'text"' l 

$INCLUDE (''Hard Disk·· Ines· TableEdi tTypes. Inc"'hxt"') 
UNCLUDE (''Hard Disk ' ' I 11 cs' Tab 1 eEd i t Pr oc s. Inc "'h x t"') 

:UNCLUDE !''Hard Disk'· Incs'Wind011Types. Inc"'text"'l 
UNCLUDE (''Hard Disk·' Ines· Wi ndowProcs. Inc""text"') 

$LIST 
PUBLIC TableFormi; 
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{ these are PLM data 
VAR theCommandMenu: 

theTransferMenu: 
theOptionsForm: 

$EJ 
PRIVATE TableMenuForm; 

TYPE 

structures} 
Datal'lenuType; 
DataMenuType; 
DataFormType; 

FileTypes = (saveCurrentFile 1 inputFile, outputFile, exchangeFile, 
eraseFile, filePropsl; 

VAR 
curChoice2: 
curFont: 
currentFilename: 
output ID: 

INTEGER; 
INTEGER; 
Str i ngPtr; 
Word; 

{-----------------------------------------------------------------------------
} 

PROCEDURE CommandMenu; 
{This procedure displays the CoMaands 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. If the •enu is confirmed, an 
appropriate action (display options form, show usage, etc) is initiated.} 

VAR str: StringPtr; 
red: Rectangle; 
itemSelected: INTEGER; 
redraw: BOOLEAN; 
confirmed: BOOLEAN; 

BEGIN 
TblunhilightTable(simpleTable); 
str := NewStringlit (copyrightMsgl; 
WITH str"· DO 

BEGIN 
chars[11] := CHR(87H); { Together, these two characters combine} 
chars[12J := CHR<BBHl; { to display the copyright symbol } 
chars[13] := 

END; 

redraw 
redraw 
str 

redraw 
redraw 

: = 
: = 
: = 

: = 
: = 

MsgClearMessage (msg); 
MsgStackMessage (msg, str); 
ConcatStrings (GetVersionString(OSWhoAmI>, 

NewStringLit (' of SRiDSamplel')l; 
MsgStackNessage (msg, strl; 
MsgStackMessage (fflsg, Concatlits (commandNsg, selectNsgl>; 

rect := windowRect; 
confirmed := DataHenuConfirmed 

( theCommandMenu, 
msg 1 

NIL, 
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rect, 
simpleTable.textCursor.keyProcess, 
itemSelected 1 

chl; 

redraw:= MsgClearMessage (msg); 
DisplayTable; 
IF confirmed THEN 

BESIN 
CASE itemSelected OF 

1: OptionsForn; 
2: Chec:ldJuit; 
3: TransferMenu; 
4: ShowUsage; 
5: CheckCancel; 
OTHERWISE; 

END; 
END; 

chNeedsProcessing := NOT confirmed; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE InitForm; 
{This procedure initializes the options form settings and is called from the 
main module ~hen the table program is first entered.} 
BEGIN 

curFont 
curFontName := Nili 

WITH theOptionsForm DO 
BEGIN 

rows[1].theData.Number := 10; 
rows[1],currentChoice := 1; 
rows[2].currentChoice := curFont; 

END; 
END; 
iEJ 

{-----------------------------------------------------------------------------
} 

PROCEDURE OptionsForm; 
{This procedure displays the Options for~ 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 (fontl to be used.} 

VAR i temSelected: INTEGER; 
confirmed: BOOLEAN; 
converted: BOOLEAN; 
redraw: BOOLEAN; 
rect1 Rectangle; 

BEGIN 
TblunhilightTable(simpleTablel; 
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redraw c= MsgShowMe~sage (m~g, Conc&tlits (OptionsMsg, FillinFormMsg)); 

theOptionsForm,rows[1l.theData.number := charsPerline; 
rect := windowRect; 
confirmed := DataFormConfirmed 

(theOptionsForm, 
normalDataForm, 
msg 1 

Nil 1 

rect, 
simpleTable.textCursor.keyProcess, 
ch>; 

IF confirmed THEN 
WITH theOptionsForm DO 

BEGIN 
charsPerline := rows[lJ.theData,number; 
IF rows[2J.changed THEN 

BES IN 
redraw := MsgShowHessage (Msg, NewStringlit (retrFont)); 
curFont := rows[2],currentChoice; 
curFontName :~ StringOfForm!tea(theOptionsForm, 2l; 
FontSetNth (curFont, code>; 
ChangeTable; 

END; 
SetColNidthlsimpleTable,charsPerlineJ; 
TblSetVisible !simpleTablel, 

END; 
FreeStringsinDataForm (theOptionsform>; 
UndoDataForm (theOptionsForm, TRUE); 
redraw := MsgClearMessage <msg); 
DisplayTable; 
dirty := TRUE; 
chNeedsProcessing := NOT confirmed; 

END; 

$EJ 

{-----------------------------------------------------------------------------
} 

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 1 rightMarginl to obtain the current font size infor•ation 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 I row, xExtent: Integer; 

BEGIN 
WITH simpleTable DO 

BEGIN 
xExtent := Min CcharsPerline * charWidth + leftHargin + rightHargin, 
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simpleTable.visibleRect.extent.x -leftMargin - rightMarginl; 
FOR col := 1 to colPerScreen DO 

FOR row:= 1 TO rowPerScreen DO 
screenA[coJ]A[row]A,box.extent.x := xExtent; 

END; {columns} 
END; CSetColWidth} 

{-----------------------------------------------------------------------------
} 

PROCEDURE ShowUsage; 
{This procedure uses the CmdMediaUsage Common Code routine to display usage 
(CODE-Ul information} 

VAR rect: Rectangle; 
BEGIN 

TblUnhilightTable(simpleTablel; 
rect := ~indowRect; 
CmdNediaUsage (NIL 1 initia1Usage 1 msg, rect, code); 
WaitForMenuExitKey (rectl; 
WinEraseRectangle(rect); 
redraw := MsgClearMessage (msgl; 
chNeedsProcessing := FALSE; 
DisplayTable; 

END; 

$EJ 

{-----------------------------------------------------------------------------
} 

PROCEDURE TransferNenu; 

{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: BOOLEANi 
exchangeID: WORD; 

BEGIN 
TblUnhilightTable simpleTable); 
redraw := MsgShowMessage (msg 1 Concatlits !TransferMsg 1 SelectMsg)); 
rect := ~indowRect; 
confirmed :~ DataMenuConfir~ed 
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<theTransferMenu, 
msg 1 

NIL, 
rect, 
simpleTable.textCur1or.k~yProcess 1 

ite~Selected, 
chl; 



redraw:= MsgClearMessage (msg); 

IF confirmed THEN 
BEGIN 

CASE itemSelected OF 
1: SaveThisFile; 
2: SwitchFiles; 
3: IncludeAFile; 
4: WriteThisFile; 

{Save current file} 
{Exchange for another 

{Include a file} 
{Write to a file} 

5: EraseTheFile; {Erase a file} 

file} 

6: ShowFileProperties; {Show file characteristics} 
OTHERWISE WaitForMenuExitKey (rect>; 

END; 

END; 
chNeedsProcessing := NOT confirMed; 
DisplayTable; 

END; 

$EJ 

{-----------------------------------------------------------------------------
} 

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; 
saveID: Word; 
saveFileName : StringPtr; 

BEGIN 
IF dirty THEN 

BEGIN 
reserved := Oj 
IF inputFilenameA.dummy <> 0 THEN 
{a file was specified ~hen the program was invoked or the file has 

previously been saved} 
BEGIN 

saveFileNa~e := inputFileNa~e; 
saveConfirmed := TRUE; 

END 
ELSE 
{no file ~as specified when the program was started and you must get one 

now} 
BEGIN 
saveConfir~ed := GetFilename (saveCurrentFile, saveIDl; 
IF saveConfirmed THEN 

BEGIN 
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saveFilename := currentFilename; 
inputFilename := saveFilename; 

END; 
END; {else} 

IF saveConfirmed THEN 
BEGIN 

redraw:= MsgShowMessage (msg, NewStringLit(savingFileMsgl); 
saveID 1~ OsAttach(saveFileNameA.dummy, newFileMode, reserved, 

updateAccess, code>; 
OSOpen isaveID, 1, codel; 
WriteTableToFile(saveID); 
CloseDetachFile(saveID); 
dirty:= FALSE; 

END; 
END; 

redraw:= MsgShowMessage <msg 1 NewStringlit(saveCompleteMsg))j 
END; 
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{-----------------------------------------------------------------------------
} 

PROCEDURE SwitchFiles; 

{This procedure uses the GetFileName procedure to obtain the na~e of the new 
file and the Common Code FFExecuteCommand routine to exchange for the new file 
and application} 
VAR redraw: BOOLEAN; 

exchangeID: Word; 

BEGIN 
IF GetFi!ena®e (exchangeFile, exchangeID) THEN 

BEGIN 
code := FFExecuteCommand (currentFilenamel; 
redraw := MsgShowMessage (msg, NewStringlit (retrApplicationl>; 
Exit, 

END; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE ShowFileProperties; 
{This procdure uses GetFileName to obtain the name of the file Nhose 
characteristics are to be shown. It then calls the CmdPr·operties Common Code 
routine to display those characteristics} 

VAR connection: WORD; 
rect: Rectangle; 

BEGIN 
IF GetFileName (fileprops, connection) THEN 

BEGIN 
r@ct := windowRect; 
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CmdProperties (currentFilename 1 msg, rect, code); 
TerMinateStatus; 

END; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WaitForNenuExitKey <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; 
BEGIN 
done:= False; 
WHILE NOT done DO 

BEGIN 
ch := ConPeekChar; 
IF FldKeyinSet (ORD<chl, legalKeysl THEN 

ch := ConCharin 
ELSE 

done:= True; 
END; 

redraw :~ MsgClearMessage(msgl; 
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 := ConCharin; 
WinEraseWindow; 

END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE EraseTheFile; 
{This procdure uses 6etFileName to obtain the name of the file to be erased. 
It then calls the C~dErase Common Code routine to actually erase the 
file.characteristics} 

VAR connection: WORD; 
BEGIN 

IF SetFileName (eraseFile 1 connection) THEN 
BEGIN 

TblDrawTable(simpleTable); 
CmdErase (connection, msg, code); 
TerminateStatus; 
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END; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE IncludeAFile; 
{This procedure is called when "Include a file" selected from Transfer menu. 
It uses 6etFileName procedure to obtain the name of the file and then 
opens the file for a read} 

VAR inputConfirmed: BOOLEAN; 
reserved : Byte; 

BEGIN 
inputConfirmed := BetFilename (inputFile 1 inputID>; 
IF inputConfirmed THEN 

BEGIN 
FreeString (inputFilename); 
reserved := O; 
inputFilename := currentFilename; 
inputID := DsAttachCinputFileNameA.dummy, l, reserved, 2 1 codel; 
OSOpen (inputID 1 1, code>; 

{ Supply your o~n code to ReadTableFromFilej} 
CloseDetachFile (inputIDl; 

END 
ELSE 

chNeedsProcessing := TRUE; 
END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE WriteThisFile; 
{This procedure is called when "Write to a file" selected from Transfer menu. 
It uses BetFileName procedure to obtain the name of the file and then 
opens the file for a write} 

VAR outputConfirmed, attached 
reserved : Byte; 

BOOLEAN; 

BEGIN 
outputConfirmed := GetFilename (outputFile, outputIDl; 
IF outputConfirmed THEN 

BEGIN 
redraw:= MsgShowMessage (msg, NewStringlit(writingFileMsg>>; 
FreeString <outputFilename}; 
reserved := O; 
outputFilename := currentFilename; 
outputID := OsAttach(outputFileNameA.duffimy 1 3 1 reserved, 2, code); 
OSOpen (outputID 1 11 code); 
WriteTableToFile(outputID>; 
CloseDetachFile(outputID); 
redraw:= MsgShowMessage (msg, NewStringlit(writeCo~pleteMsgll; 

END; 
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END; 

{-----------------------------------------------------------------------------
} 

PROCEDURE CloseDetachFile(conn: Word); 
VAR c;ode: WORD; 
BEGIN 

OSClose (conn, code); 
OsDetach(conn, code); 

END; 

$EJ 
{-----------------------------------------------------------------------------
} 

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: 
exchangeMode: 
saveResult: 
exchangeResult: 
pathname: 
spare: 
defaults: 
attachMode: 
mode: 
access: 
title: 
corlfirmed: 
redraw: 

BEGIN 

FFl'lodeType; 
FFExchangeMode; 
FFSaveResult; 
FFExchangeResult; 
StringPtr; 
Str i ngPtr; 
DefaultTypeRec; 
BOOLEAN; 
BYTE; 
BYTE; 
StringPtr; 
BOOLEAN; 
BOOLEAN; 

redraw :: MsgShowMP.:sage (msg, Ne~Stringlit (retrFileFormll; 

currentrilename := Ne~Stringlit ('~Table~ ■ ·>; 

spare := NIL; 

defaults[devicePart] 
defaults[subjectPartl 
defaults[titlePart] 
defaults[kindPartJ 

:= DefaultThis; 
:= DehultThis; 

exchangeResult : = 
exchangelfode : = 
saveResult : = 
access : = 
at tachMode : = 
FFMode : = 

:= DontDefaultThis; 
:= DefaultThis; 

DontExchange; 
NoExchangeOrSave; 
DontSaveFile; 
updateAccess; 
TRUE; 
FFGet; 

CASE fi leType OF 
saveCurrentFile: BEGIN 
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inputFile: 

outputFile: 

FFmode := FFPut; 
exchangeMode := NoExchangeOrSave; 
saveResult := saveFile; 
mode := newFileMode; 
title := Concatlits CsaveMsg, fillinFormMsgl; 

END; 
BEGIN 

mode 
title 

END; 
BEGIN 

:= oldFileMode; 
:= Concatlits CincludeMsg, fillinFormMsgl; 

FFMode := FFPut; 
exchangeMode := Exchange; 
mode := newFileMode; 
title := Concatlits CwriteNsg, filllnFormMsgl; 

END; 
exchangeFile:BEGIN 

exchangeMode := Exchange; 
exchangeResult := ExchangeApplications; 
mode := updateFileMode; 
title := Concatlits (exchangeMsg, filllnFormMsgl; 

END; 
eraseFile: BEGIN 

fileProps: 

END; 

$EJ 

mode 
title 

END; 
BEGIN 

mode 
title 

END; 

:= oldFileMode; 
:= Concatlits CeraseFileMsg, filllnFormMsg); 

:= oldFileMode; 
:= Concatlits (filePropsMsg, filllnFormMsg); 

{Entry conditions have been set for display of file form by FileFormConfirmed. 
Now get the file name} 

GetFilename := FileFormConfirmed 
CFFMode, 
simpleTable.textCursor.keyProcess, 
ch, 
windowRect, 
title, 
currentFilename, 
spare, 
defaults, 
attachMode 1 

mode, 
access, 
connection, 
exchangeMode, 
exchangeResult, 
saveResult>; 

redraw := MsgClearMessage (msg>; 
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END; 

. {end of MenuForm module} 
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