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On the “Dialog Machine”
1 Introduction

Programing on todays interactive computers is too complex. It redumr@susers who
have some programing skills, bwho are not computer experts so tremendous efforts,
that such users often fdlack in programing styles and habits way back and certainly
inadequate given todays computers potential. Hertlttadog Machine” tries to help. It

is a simple, yet fully fledged programmimgvironment for non-specialist programmers
who like to work in a reliable, robust, and clearly defined environment without hawing
hack. It provides an easy to learn accessmtmlern working station's user interfaces,
which is even highly portable (same programs run on several complatéorms
unaltered), and efficiently.

As a consequence, “Dialog Machine” programs offer not only advantagéseto
programmer, but also to the end-uskney are not only easier to program, but behave
usually also more robust. The "philosophy" on whick “Dialog Machine” has been
built is that functionality matters to the usensst, not appearance (In contrast to most
commercial standard software, available e.g. onApple® Macintosh®, or IBM PC
which do only look similar, but do NOT BEHAVE in the same and consistent way).

| hereby wish to thank all those numerous users and developers'Didlheg Machine”
who made this project possible, in particular Dr. Klara Vancso, Alex Ittenthendther
member®f the first team from the Pilotproje@ELTIA, Project-CentrédDA and all the
members like Dr. Olivier Roth, DimitrioSyalistras, Thomas Nemecek, Frank Thommen,
Juerg Thoeny, Harald Bugmarof,the Systems Ecology Group from the Department of
Environmental Sciences at the Swiss Federal Institute of Technologph (ETHZ), who
have contributed in one or other form to the success dDiadog Machine” project (all
the ones | should have forgotten, it's only fault). I'm especially indebted to Prof.
Walter Schaufelberger from thestitute of Automatic Control at ETHZ who encouraged
and made the inital embarkement onto the “Dialog Machine” prpgssible. I'm also
greateful to Prof. Niklaus Wirth from the Institute @dmputer Sciences at ETHZ; not
only has he provided with his excellent work the necesspimt and fundaments on
which we could base our efforts (otherwise we would have buduaksand), but he has
also generously offered several times adwicd support. Finally | wish also to thank the
Swiss Federal Institute dfechnology Zurich (ETHZ) Switzerland, who provided the
engineering environment for a natural scientist in which such crazyaas#ssigning and
implementing a software like the “Dialog Machine” coblkel completed. Thanks for the
opportunity to build a tool, about which we could so far just dream, hopkax@ufun too
and enjoy the “Dialog Machine”. At least what concerns me, I'm glad | can use it!

Zurich, June 1996 Andreas Fischlin
Systems Ecology ETHZ
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2 What Is the “Dialog Machine™?

2.1 A Little Bit of History

The “Dialog Machine” is a software package which has been produced in its first
implementation as part of an authorisgstem under development at the Swiss Federal
Institute of Technology Ziirich (ETHZ) bthe project teanCELTIA4 at the Projeet
CentrelDAS . ProjectiDA (1986-1991) was headed by the university headquarters
(Rektorat) of the Swiss Federal Institute of Technology Zirich (ETHZwasdin charge

of alarge five year impulse program to introduce working stations in university teaching
financed by the Swiss government. The “Dialog Machine” has ioggamented on the

Apple® Macintos® computer (512K RAM or more). In its current versiondhsists of
26 modules supporting pull-down menwandows, window related input and output,
modal and modeless dialogs, alerts, files, printing and clipboard access.

The “Dialog Machine” was first created, i.e. in the years 85/86, for an easier

programming of thé\pplé® Macintos® in Modula2. The goal was to have a tadich
renders programming of a graphical user interface as simple as po3sietefore,
restricting somewhat its functionality was not much of a concern. The matid'small

and beautiful”. Inthe meantime the “Dialog Machine” has been used for many more
purposes and needed to grow a bit (we hope not too much), afférg now many
features which support also quite advanced usgéssential are just a few, i.e. 30
procedures, which are needed to write the majority of “Dialog Maclpregjrams. As a
benefit the code of programs using the “Dialog Machine” can be ahdrare written
quickly - considering their appearance, robustness, and ease of use.

At various stagesseveral subprojects were undertaken by different groups and people.
For instancea remote “Dialog Machine” (RDM) was implemented at the institute of
Kommunikationstechnilof ETHZ. It made it possible by means of procedure calls to
execute parts ofDialog Machine’-programs on several computers, e.g. a VAX
connected via a LAN was computing the content afiedow in response to an update
request. This demonstratélie flexibility of the “Dialog Machine” design for general
programing purposes.

In 1988/89 the “Dialog Machine”was ported to thsS-DOSPC (runningunder GEM
Desktop. Apart from a fewomissions and limitations, a Modefaprogram using the
“Dialog Machine”could easily be ported frothe Macintosh to the PC. One only
needed to re-compile and link with the DM/PC librafijhe resulting application could
then be executednder GEM and made full use of the mouse, drop-down menus and
windows, thereby giving the same user-friendly look and feel as oWaeantosh. On

the PC the GEM-version is no longer supported. Insteati992/1993 a version for
Windows 3.lhas been developed.

Recently the “Dialog Machine” was ported back into a batch environmentth&or
particular purposes of implementing a simulation sefwDENY et al, 1994). It was
possible to implement a so-called batch “Dialog Machindiich allows to run any
Interactive program in a batch environment (all based on the original design).

Currently it is possible to port easily “Dialog Machine”-programs frislacintosh
computergo other platforms and vice versa. We have done that several times, porting

4 Computer-aided Explorative Learning and Teaching With Interactive Animated Simulation
5 |nformatik Dient Allen; Computer Science for Everyone
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software packages consistin§ several hundred thousand lines of source code among
Sun workstations, IBM-PCs and Macintosh computers without haeisgange a line of
source code and the results obtained with technique, such as program behd&vior
simulation results, were identical.

2.2 For Whom Is the “Dialog Machine” Useful?

The “Dialog Machine” has been designed for all those people who wislctldy be
ableto program today's personal computers like the Macintosh or IBM-PCs, but who
don't find thetime to study phone-book-thick programer's reference manuals such as the
“Inside Macintosh”. It is also foprogrammers with little time devotable to a small
programing task; ofor people who simply can't figure out how to do it, i.e. for-non
computer science faculty more concerned with their sulnject than computer science;

for applicationprogrammers who are fed up with reprogramming for the hundredth time
the same,but still slightly different event-loop all over again; and for all those
programmers who have a thorough, basic programskilig but don't understand how to
access thassembly, ROM-based toolbox routines inside their Macintosh computer or
BIOS etc. The only requirements to use the “Dialog Machine” arddsiee to program
andsome basic programming knowledge in a high-level programming language which
supports structured programming, e.g. Pascal.

2.3 How Does the “Dialog Machine” Work?

The “Dialog Machine” separates those program parts which are commamyto
interactive application program from those program sections whichappécation
specific. It thussimplifies the programming task of a typical Macintosh application
substantially. Only the application-specific program parts need to be written by the
programmer; all otheprogram sections are provided by the “Dialog Machine”.
Furthermore, the “Dialog Machine” standardires only the appearance, but also the
behavior of an application program fas as the user dialog is concerned (for instance
behavior conforms to the “Macintosh User Interface Guidelines” as publishigplsy),

thus helping students to orient themselwgthin complex courseware and reducing the
time needed for learning to use new software.

The “DialogMachine”, once started, attempts to keep control over all run-time activities
of an application programit intercepts all events due to a user action, the so-cafled
events, such as pressing theuse button, choosing a menu item, activating a window,
clicking an object, or dragging an object on $eeeen, and reacts to them in a predefined,
standard wayprimary reaction). Only events, which can not be treated automatically by
the “Dialog Machine” argroliferated through the system, i.e. they are transformed into
so-calledprogram events, andispatched to the application-specific program sections,
where they cause the application program to perform a cadton (secondary reaction).

All user events are rigorously defined and the programmer can intéita@gplication
specific code to the user events in a structured Wway.instance, the clicking in the front
window, orthe closing of a window, which might require some action on related objects,
or the pressingf a key, which does not correspond to the choosing of a menu item, are

6For Unix workstations onlyrue with restrictions. On Unix machines we have currently no interactive
“Dialog Machine” implementation available, only a Batch “Dialog MachinelUnfx workstations are
involved the statement applies only inasmucthasresults the Batch “Dialog Machine” can produce,
i.e. file outputs, are identical.
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such events. Program control remaiwgh the “Dialog Machine” and is only
temporarily passed to application-specific program sections. Consequently, the
application-specific softwareonsists of a set of procedures which can be called in an
arbitrary sequence, rather than of a conventional program block of stat¢stemnght-line
code) to be executed one after the other (Fig. 2.1).

Program "Dialog ;"4’@3

rmodule Machine”
i rmain prog.)
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b
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Fig. 2.1. Program control of a “Dialog Machine” program switches back and forth
between the “Dialog Machine” layer and the application spepifagram
sections. The resulting program structure is called inverted.

The resulting program structure is called inverted. Th&log Machine” can be
considered as aersatile software development environment featuring a simplified
programming of modern working stations.

2.4  How Is the “Dialog Machine” Structured?

2.4.1 OVERVIEW

The core of the “Dialog Machine” consists of niN®dula2 library modules (DM
stands for’Dialog Machine”): DMMaster, DMMenus DMWindows DMWindIQ,
DMMessagesDMStorage DMLanguage DMConversions and DMSystem Each of
these modules provides support for instantiaiimgpecting, and discarding objects of the
class given in the module nan@f. course these modules provide also the basic methods
of operation on these objects (Fig. 2.2).
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Most program are likely to need other functions too. They are provided by the so-called
optional modules, which amnly used as needed. They aBvAlerts, DMClipboard,
DMEditFields, DMEntryForms, DMFiles, DMLanguage, DMMastédd)MMathLib,
DMMathLF, DMMenus, DMPrinting, DMPTFiles, DMTextFields, DMWPictlO,
DMWTextlO, DMResources, DMClock, DMOpSyMFloatEnv, DM2DGraphs,
DMPortab, and DMKeyChars

The core modules depend mutuallyeach other and must always be present in order to
run the “Dialog Machine”. For instand@MMessagesis alwaysrequired at run-time

for the display of error or warningessages from any of the other modules. Module
DMConversionds a module which performs number conversiand it is required by
modules like DMWindIO, DMEntryForms DMEditFields and DMFiles This core
requires about 165 K Bytes of disk respectively memory space.

The optional moduleDMEntryForms DMEditFields DMFiles, DMClipboard, and
DMPrinting can be userh addition to the core modules depending whether you wish to
program dialogs@MEntryForms DMEditFieldy, reador write to files DMFiles), put
data into or get data from the clipboafdMClipboard) or to print texts or graphics
(DMPrinting). DMFiles supports sequential text files similar to the filanagement of
Pascal. The systespecific characteristics can be imported from the auxiliary module
DMSystem

2.4.2 CHARACTERISTICS OF MOST FREQUENTLY USED MODULES

The following contains short descriptions on the more frequentigd “Dialog
Machine” modules.

DMMaster. This is themaster module maintaining overall control of all actions, in
particular user events. User events that can be handled automdiicalhe “Dialog
Machine” are either passed to the other modulesaztuleDMMaster responds to them
directly.

Some user events can'ti@ndled byDMMaster alone. User events of this class require
some particular function, possibly operating on objects foumg within some other
module tharthe DMMaster. E.g. the current mouse position is needed during dragging
or the user chooses a menu commar&ince the “Dialog Machine” supports only
dragging within a window, the data needed by a dragging method is avaitdplérom

the module dealing with window inputs and output, D&WindIlO or currentlyused
menus are only known to modud®Menus In this cas®MMaster does not handle the
event itself, but dispatches it to other “Dialog Machingidules, the ones responsible
for the involved object class.
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Fig. 2.2. Module structure of the first “Dialog Machine” implementation (note module
DMWindowlO has in the meantime be renamed to DMWindIO for better
IBM-PC compatibility).

However noteDMMaster functions not onlyas an event dispatcher, since some events

like pressing a kegn the keyboard is a user event, which is not related to any particular
dialog object, such asg. a window or menu. Hence, information on user events of this
type, e.g. which key has been pressed, have to be exported by DMMEsterdirectly.
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The “Dialog Machine” tries to respond to as many user evamtpossible in an
automatic manner. Qfourse there are also events, to which the “Dialog Machine” can't
respond automatically (they are needed, becatiswise you could never program an
application specific program). In these cagdgiMaster dispatches thevent to the
application specific module. E.ghe module which has installed a particular menu
command will receive a message to execute the function assomititesl menu command

as soon as the end-user of the “Dialog Machine” program chooses that menu command.

All these mechanismare user-transparent, i.e. not only for the end-user, but also for the
programmerwhich means, you don't need to understand the implementational details on
the event handling of a graphical user interface (GUI) in ordemprtmgram it.
Consequently note, this approach b a not so obvious implication: It means, as a
programer, you can't alter the dialog behavior of the program. Atsight, this may
sound restricitve, but the overall result is beneficial to the end-user, since pitmiranor

will be substantially more robust, because all dialogs function alwaysathe way (it's

the same code).

DMMenus. This module supports the installation and managemeaneniis. Typically,
application-specific procedures are installed within the “Dialog Machine” and prihade
desiredaction when the end-user chooses the corresponding menu item. All procedures
for the activation or deactivation of menus, for changing menu texts or checkiega

item plus all other similar menmanagement tasks are supported in a simple and
straightforward way.

DMWindows Provides the window management. Sevigyas of windows, which may

or may not overlap, are supported: Itpgssible to create windows of all sorts, i.e.
windowswith or without scroll bars (scrolling and updating is performed automatically),
with a fixed or adjustable size, with or without a close box, at a fixeglen location or
movable etc. Typically,a window is created by simply calling the procedure
CreateWindow and all other, subsequent window related tasks, such as resizing,
activating, or closing of a window, are left to the “Dialog Machine”.

DMWindIO. This module provides graphical input e pointing device and textual or
graphical output based on a small set of simple coordgystiems. The programer can
use this module to detect user events, sutheaslicking within the content of a window,
and to relate them to graphical objects ofoand or rectangular shape. Furthermore,
routines to drag graphical objects once their seizing bdess detected, are offered.
Procedures to scroll the window content via the pointing device are also provided.

Output is alwayselated to a coordinate system. The first output coordinate system of
moduleDMWindIO supports textual output by addressing character cells in rows and
columns (indexed with numbers of ty@ARDINAL). A second, graphical coordinate
system is based on a two-dimensional cartesian coordinate system in pixel units with
origin typically at the lower left corner t¢iie output window (referenced with numbers of
type INTEGER). Thirdly turtle graphic routines are offered (pixel based coordinate
system). The fourth coordinate system is the so-called user coordinate system, which is
used todraw graphs (referenced by coordinates of type REAL). It maps any two
dimensional cartesiatbordinate system defined in real numbers to a rectangular portion
of the current output windowlt is possible to freely switch from one coordinate system
to the other, since they coexist all the time and are simultaneously accessiever,

for efficiency reasons, all outpigt actually done with one common pen only. Hence the
various coordinatesystems are just convenient means to access the basic underlying
output mechanism. Moreover conversion routines are available and it ipessible to
display a predefined picture stored as a bitmap.

DMEntryForms and DMEditFields. These modules provide means to enter data. Any
elementary data type, i.e. character (CHAR), intdtdTEGER, CARDINAL), and real
(REAL), may be entered (note, booleans are supptiitedgh check boxes, sets to some
extent via radio buttons). Data will automatically be chedkedyntactic correctness and
for whether its value lies withinrange defined by the application. Of course, strings can
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be entered; however, without any checking. Other dialog elementasuyshishbuttons,
sets of radio buttons, check boxes, and scroll bars, are supportethgroe used in a
simple and straightforward manner.

DMEntryForms. Features modal dialogs. They aharacterized by the fact that once a
modal dialog has started, the user is forced into the correct termination diatbi,
exactly as it has been foreseen by the programmer, before being able to do sostsehing

A separate window, the so-called entry form, is opened up to handle the data entry dialogs.

DMEditFields. Allows to define editing fields for any of the elementary data types and
other dialog elements within an ordinary windownagnaged by modul®MWindows
Consequently, the user may interrupt or resume the modeless dialograbrment, the
same way as she/he may switch her/his attention from one window to another.

DMMessages May be used to display warning or error messagésrin of a modal
dialog. The “Dialog Machine” uses this module also to display error messages.

DMFiles. Provides simple means to store or retrieve data sequentially onfaedidk is

a module which enables the accessing of files via dialogs, i.e. the setdativisting files

or the creation of new files. Files can be searched or created by ofidhasdialog boxes
familiar to any Macintoshuser. All elementary data types, characters, strings, integers,
cardinals, or reals, may be written or read. Several files may be accessed simultaneously.

The following modules do not perfom any dialoggt they belong to the “Dialog
Machine”, since they provide indispensable functionality or are likley to be in high
demand by “Dialog Machine” programers.

DMStrings. This module exports stringnanipulation routines. Note, it is a module
which does not perfom ardialog, still it is a core module of the “Dialog Machine”.
String manipulation is indispensable, yet error-prianprogram. The module is provided
for the programer's convenienoaly (of course it is also heavily used by all “Dialog
Machine” core modules themselves).

DMConversions This module provides conversion routines for converting nundfers
type CARDINAL, INTEGER, LONGCARD, LONGINTEFER, REAL, andDNGREAL

to a string or vice versa.lt belongs again to the same category of modules like
DMStrings since it does no dialog whatsoever.

DMStorage This module provides functions to dynamically allocate (or deallocate)
memory, for instance while instantiating an object, and contains also a gadiagtor.
Again, this module does no dialog, yet is indispensable for any object oriented
programing.

DMMathLib and DMMathLF  These modules provide elementary mathematical
functions. They do again no dialog, but tlag likely to be in high demand by modelers
and simulationists, an important clientele of tbeéalog Machine”. These modules are
implemented either for highest accuracy or highest efficiéddyMathLF - f for fast) of
computations and may hawpecific hardware requirements in order to function at
maximum speed.

The followingmodules are not used often, but provide particular neat functions or are
otherwise worth-mentioning, since they play a particular role for the “Dialog Machine”.

DMLanguage This module allows for theelection of a particular language as the
current language. Remember, the first “Dialog Machine” was buikuggport the
authoring of simulation courseware for studentsttet Swiss Federal Institute of
Technology (ETH Zurich). Switzerlankhows four official languages. To account also
for the needs dEnglish speaking users, the “Dialog Machine” knows also about the
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existence of English (even dke default language). UsBMLanguageto select a
particular language and atlodules of the dialog machine will adjust automatically to the
language chosen and the programmey also implement another language by writing
her/his own implementation for this module.

DMWPictlO andDMWTextlO These modules can be used to collecvadput made by
routines from modul®MWindlOto a particular window in a so-called pictaned/or text

object. For instance a picture object owned Ipiicular window consists of all drawing
outputsaved since a partciular start time when the saving mechanism was activated. This
technique works regardless of a pictures shape, color, or size. Once lmgpbten
collected in this manner, the resulting graphical (or textabject may be transferred
somewheree.g. into another window, the clipboard using moddMClipboard, written

to a file using modul®MPTFiles or printed using modul®MPrinting.

DMSystem Exports system specific objects, suchhasdware dependencies. Some
programers absolutely wanna know on which machine the program is rugmnghis
module makes it possible to learn abitt screen resolution of the current machine type
on which the “Dialog Machine” is running, how many scremmsconnected (Macintosh
machines can have up to eight, coexisting screens connected to the same coRrguuter).
instance, a “Dialog Machine” program can distribute outputs accordingcrieen
properties, e.g. windows with color graphics to the color scre@dpws with texts to the
writer's black and white screen.

DMBase Separates the “Dialog Machin&dm the underlying hardware, firmware
(ROM) and other system software such as the operating system. In fact this module
consists of more than just one module. However, these modules are not ofigearesdl

for the “Dialog Machine” client, they rather serve the intestalcture of the “Dialog
Machine” itself and its portability to other machines. Hence this group of internal
modules is depicted as just one pseudo module.

Detailed descriptions of all these modules and many more are pravittman of listings

of their DEFINITIONmodules. You find all these definition modules in the fold&t
within folder Docu of the RAMSES package.

10
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3 *“Dialog Machine” Basics

There is an excellent tutorial on the programing with the “Dialog Machaneilable
(KELLER, 1989). Thefollowing text serves only as a short reference for “Dialog
Machine” programers, assuming you havead (and hopefully enjoyed) the
recommendable 1.

3.1 How to Use the “Dialog Machine”

The “Dialog Machine” is used by importing any of the objects from any ofitihery
modules into another, application specific module. The latter becarsescalled “Dialog
Machine” program you have to write. The importing compilation unit, ejgrogram
module, forms the base of the application to be developed. At minimum itcontsin
the statement which activates the “Dialog Machindénce, the simplest, still executable
“Dialog Machine” program consists of five lines only:

MODULE Simple;

FROM DMMaster IMPORT RunDialogMachine;
BEGIN

RunDialogMachine;
END Simple

Typically, a “Dialog Machine” program consistsaset of procedures which are called,
when the associated menu items or push buttons are chosea bynd-user (Fig. 2.1).
Note, inthis respect it is irrelevant wether the “Dialog Machine” program is a single
program module or represents an enserabkeveral modules. Moreover, every “Dialog
Machine”program contains statements "installing” these application specific procedures
into the “Dialog Machine”, so that tH®ialog Machine” actually knows about these
routines and can properly dispatch user events to them. These statemerstsadye
executed before the lastatement of the program, the statement which starts the “Dialog
Machine” (see below, e.g. sample progrAimostSimple Sucha “Dialog Machine”
program requires then compilation (plus linking, depending on NMedula2
implementation respectively computer platform) and is then ready for execution.

3.2. Basic Concepts and Frequently Used Objects

In the following section you'll find these explanations on the basic cono¢ptse
“Dialog Machine™: how to build a menu bar with msenus, how to manage windows,
whattypes of dialogs are available, and a summary of some of the most frequently used
commands of the “Dialog Machine”.

3.2.1 MENUS

Menus are at the heart of the “Dialog Machine”, sitlegy provide the user's main
means to issue commands to the computer (for other means to accomplish tiseesame
below, sectiorDialogs). Consequently, every “Dialog Machine” program must have
ensemble of menus, forming the so-called menu bar, whicdvagable to the user
everywhere at all times during execution of the “Dialog Machine” program.

Note, it does not matter how the actual menu technique functiensyhether the menus are pop-up
menus, pull-dowmenus etc. The “Dialog Machine” functions the same regardless of implementational
details, as long as above condition is always satisfied. This enhthegesrtability of “Dialog Machine”
programs which can be easily adapted to the so-called standard techniqueuofethecomputer platform.

This is to the advantage of the user, who is usually used to work in a particulaceeaging to the
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main user interface of the machine on which he/she worksng@nce, if the menu technique is a pop
up menu above requirements are met as soon as a partiomerand, e.g. clicking a specific mouse
button, let's the user access at least one m@mumand, which lets him/her to quit directly or indirectly
the “Dialog Machine” program. Consequently, the “Dialog Machidegsn't let a programer wrii@
program which has no quit command (see further explanations below).

The menu bar. The menu bar consists of menus which contain themselves so-called
menu commands or submenus arranged in a hierarchical fashimmenu bar always
contains at least one menu and at least one menu commandmEaahcommand is
associated with a particular function programmed byEhalog Machine” programmer.

Its purpose is to perform an application specific operation (cf. Fig. 2.1).

this iz 3 as=ign keyboard equivalents
separator of to frequently used menu
type "Tine" cornrands by a call to procedure

An Enabled Menu a installAtiastha
An Enabled Command (unchecked)

+ An Enabled Command (checked) 31
i Binabiod Domnandg H

< __w|+ An Enabled Command (checked differently)

yau can change ....................................................................................................................................................

the checkmark, Ouit #0
if you want, with S
SedlheckSurm this iz a
b separator of

. —— The "Dialog Machine "
By Prrabied Dommand installs autornatically a

Sy Ennabiad Cammang quit-comrmand unless you

S . . install your own by a call
when a menuy is e boabled Command to procedure ins s it onneand
dizabled, all it=
commmands are

dizabled too

type ‘blank’

Fig. 3.1: An enabledmenu (a) with two different separators and checkmarks, and a
disabledmenu (b) shown here in the implementation of the “Dialog
Machine” for the Macintosh. Notle actual appearance of exactly the same
functionality of a “Dialog Machine” program may heite different from the
one shown here. typically adjusts to the underlying standard user interface
of the computer platform on which tH®ialog Machine” program is
executed.

A menu bar is built up from left toight by calls to procedurénstallMenu from
DMMenus The first calto InstallMenucreates the first menu, on the Macintosh to the
right of the desk accessory menu, the so-calledenu. Calling procedure
InstallCommandadds a singlmenu command to an existing menu. The new command
is added at the very bottom of the commands already installed in the menu.

Note: With the “Dialog Machine” it is not possible to insert either a nbtween two menus, or a
menu command between two commands. Menus and commands are always added to the rigknhaf the
bar, or at the bottom of a menu. Hence, to insert a menu, you have first to renmogeuaito the right
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of the place where yawish to insert it, and reinstall the menus removed before. Similarily, to insert a
menu command, you have first to remove all the commands below and reinstall them afterwards.

A call to procedurénstallSeparatoadds aeparator (a dotted line or a blank line) at
the bottom of thenenu. This is useful for separating groups of related commands from
each other (Fig. 3.1).

The menu commandQuit. Each “Dialog Machine” has to have a so-called quit
command in order to give the user main control over the situafiarall to the procedure
InstallQuitCommanedds a separator andng&nu command to the current bottom of the
leftmost menu (so that the user always findsithgortant command at the same location
within the menu bar). The “Dialog Machine” retains control of program execution
(inverted control structure), i.e. triegs keep the program alive forever, until the user
chooses the menu command quit. If a “Dialddachine” program never calls
InstallQuitCommandefore itcalls UseMenuBar(or alternativelyRunDialogMachine
which implicitely callsUseMenuBa), the “Dialog Machine” automatically adds a quit
command (again at thieottom of the leftmost menu), in order to warrant that every
“Dialog Machine” program has a proper exit all the timecdse the “Dialog Machine”
programmer has not even installed a menu, no quit comewuid be installed. In this
situation the “DialogMiachine” does even install a menu (English tlentrol), since it

is a prerequisite for the quit command installation (see also sample prSgrgue.

Enabling and disabling menu commanddvenu commands can be disabled (their text
appears in a light grey as opposed to full blackhabthey cannot be selected (Fig. 3.1).
This is a very useful feature tell the user he/she cannot choose certain commands at
certain times, e.g. the command “Retada file” should be disabled when no data file is
open (see Fig. 3.1); after having opened the file, the comfiRead data file” should
then become enabled, telling theer that this operation is now ready for execution.
Turning a command on and off is done with calls RisableCommandand
EnableCommand

Altering the availability of menu commands (or any other type of commands) actually
changes the so-called state of the “Dialog Machpregram. What matters are not
internal,data dependent states, but those states which matter for the dialog. The “Dialog
Machine”programmer should conceptually make a difference between dialog states and
internal states, which may or may not be related to each other. It is recommended to
analyze in the design phageroughly all possible dialog states of the application, list
them as a finite set (which should e kept as small as possibtespecify their properties
clearly, before embarkingn the implementation of the “Dialog Machine” program.
What generally results are much more robust and conistently belmawoans, the users

will be greatful!

3.2.2 WINDOWS

Creating awindow. Windows are the main means of a “Dialog Machine” program to
commuicate with the user. They are considered to be somethingphikeupter screens,
overcoming somehow the constraints given by the finitecfizbe physical screen. Every
“Dialog Machine” windowis completely independent from all other possibly existing
windows and displays its content also independently from all other windows.

The actual appearance of the windows does not matter ttOiabog Machine”, i.e.
whether they overlap or are only available as tiled windows (see e.g. Oberon's vetavers)
Advantages and disadvantages of thegedow managing techniquesatter neither for
the “Dialog Machine” nor the should they begreat concern to the programmer (albeit
they may of course matter to the user).
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‘normal’ windows modal windows
i) E = —
E 8| 4 & E | 2
s m : & i
H E ._1 E =
E . o = 2 =
— ] )
T T i) E =
B & &
- o
=
3 A
Title bar: = title = yes yes yes no no no
zoom box: H] yes no no no no no
grow box: yes no no no no no
close box: [] yes yes yes no no no
yes yes yes yes (yes) (yes)

Tab. 3.1. Standard dialog relevant elements conatained in the frame part@iblog
Machine” window. Tabulated is their availability in the four basic and two
modal window types of the DialogMachine. ‘(yes)’ means,tti@atelements
can be installed, budon't make very much sense. Dialog elements here
shown in their appearance producedtrsy Macintosh implementation of the
“Dialog Machine”.

Windows cosist otwo parts: First the so-called frame part, which is generated and
maintained exclusively by the “Dialog Machine”. The frame padudes typically
standard dialog elements, like titles, schals, grow icons etc., which let the user control
window's sizes and positions etGhe second part is the one of prime interest for the
“Dialog Machine” programer, iis the window's content. It is basically unlimited (see
below coordinate systemisbut of course, at a time the user can see only a section of
This iscalled the working areavhich is defined by a rectangle according to this data
structure:

WindowFrame= RECORD x,y,w,h: INTEGER; END

X,y are the coordinates of the lower left corner of the working area givdre screen's
pixel resolution, i.e. they determine thiecementbf the window relative to the screarea.
The globalcoordinate systerof the screen has its origin thie lower left corner of the
main screen (since any number of scresitls contiguous global pixel coordinates are
available do a “Dialog Machine” program (see e.g. modwSysteMultiple
screens This technique to determine the location of a window is adopted biwthe
procedures of the “Dialog Machine” which allow to place a windmamhe screen, i.e.
CreateWindovandRedefineWindovirom moduleDMWindows

w and h denote width and height of tlverking areai.e. they determine th&ize of the

window, again given in the screen's pixel resolution (see also sé€atitputto Windows.
The outer frame of the window may vary depending on the type of window tkereeare
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windows available with a title bar or without etc., facts which are usually of little cotwern
the programmelin case the programmer wishes to place windows at particular locations
relative to ascreen, e.g. while tiling windows on the main screen, there are procedures
available to compute from a given working area the so-called fvateeof a window and

vice versaQuterWindowFramgnnerWindowFramdrom DMWindows.

= [Ei== Title ==—LF]| =[ [E=—=—== Title |
“Windowkind : GrowOrShrinkOrDrag “wWindowkind : FixedSize
ScrollBars:  WithoutScrollBars ScrollBars: “WithBothScrollBars
Cloze bttty : “withCloseBox Clozedttr: WithCloseBox
coomdttr “WithdoomBox coomatir:  WithoutZoomBox
[
A T B
=== Title EI
afs
Windowkind: FixedLocation Windowkind : FixedLocTitleBar
SerollBars:  withoutScrollBars SorollBars:  WithVerticalScrallBar
Clozedttr: w'ithoutCloseBox Cloze Attty WithoutCloseBos
coomattr:  wWithoutdoomBosx Foorndttr : wWithoutZoormBos
Ik

Fig. 3.2: The four basic window types provided by the “DiaMgchine”. Here shown
in their appearance@roduced by the Macintosh implementation of the
“Dialog Machine”. Note, the workingreaof all these windows is @xactly
the same size and positigef. Fig. 3.3), only the framepart varies
depending on the number of scroll bars or other window attributes, @drich
be freely added or not. Note also the special case of the left wiatidhe
top, which has to sacrifice some of its working area to the grow icon.

All the typesof windows which are supported by the “Dialog Machine” are listed in
Tab. 3.1): Windows can hawetitle bar or not, they can be moveable or sizeable or both,
and they can have several other functional dialog elements, like scrollbars. A# this
controlled with the parameters of tGeeateWindoweommand at time of creation.

Most frequently used window types are the following (see also Fig. 3.2,Tab. 3.1):

1) a very simple window which cannot besized nor moved (dragged) to
another locationFixedLocation

2) one that cannot be resized, but moved aroligedSize
3) the same as 2) but with a title bRixedLocTitleBar

4) a window which can be dragged around and re-sized:
GrowOrShrinkOrDrag

In additionto these four basic types, the “Dialog Machine” provides two other
window types especially suited for the use as windows in ntbalalgs (see Tab. 3.1 and
Fig. 3.3). They are both of fixed size and position. It's possible to use scrolitiars
them, but it is not recommended agpecially in the ‘DoubleFrame’ window they don’t
come very well. For details abautbdal dialogs see also sectidralogs
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To make the life of programmers as easy as possibleDthkog Machine” provides
automatic mechanisms for the restorirand scrolling of windows AutoRestorePrgc
from DMWindowsand AutoScrollProc from DMWindIO). To ensure the essential
restoration of windows during the entire life-time ofvandow, an update mechanism
needs to be provided at the time of creation of the window (paracidigre RestoreProc
of procedure CreateWindow It can later be changed easilith procedure
SetRestoreProc

If the programmer does not likbese default methods, he/she can gain full control
over the updatingf a particular window, however only by programming an updaéat
handler The handlers duty is simply to restore the window's cobientdrawing it,from
the application specific data (useful while a graph or diagram diaghtte adjusted
according to the window's current sizéce installed for a particular window, each time
the “Dialog Machine” detects that the window requires restoration of its cortteuil,
send a message to the current update handler askirggaltavith it, i.e. calls the routine.
Given the programmer has propepsogrammed the metho@ipdate event handler) all
will be fine and the window's content will be restored (see akmple program
LessSimplaevhich exemplifies these concepts).

For any particular window thgrogrammer can install any number of handlers for all
supported windoveventclases (see typ&/indowHandlersfrom moduleDMWindow$
by calling procedureAddwWindowHandler Once a handler has been installed, the
“Dialog Machine” will send it a messagkee. call it, as soon as an event of gineen class
has been encountered. The most important eglss supported is the event class
redefine an event of this class is triggered each time the user resizes a window.

Besides, this facilitys provided for any other events which may occurr during the
execution of a “Dialog Machine” program. This technique is of coursigeaheart of
any objectoriented programmingechnique, to which the “Dialog Machine” adheses
much as possible. In this sense, the procedure associated with @onanand is also
nothing else than a handler which responds to the event triggeredhvehaser chooses a
menu command (see sectiuienus.

Cleaning and closing windows The content®f the current output window can be
blanked(cleaned) by using the comma#ataseConten{note, EraseContentloes also
clean any drawing possibly hidden from the user, since it took plas&le of the current
visible area of the window content; this behavior mattersoas as a window's content
can be scrolled).

Closing and removing a window from the screen canptmgrammed by a call to
procedurdkemoveWindowA removed window has ceased to exist (instantiation nil). Of
course, the same effect has the closing of a wirgpthe user, e.g. on the Macintosh by
clicking into the so-called close box. Sincevimdow may be associated with particular
data or objectsall application specific data might also have to be discarded while a
window is closed. Again, the installation of a window handler for the elassclosingis

the recommended technique to program a proper handling of this situation.
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FModalwindowkind : FModalwindowkind ; DoubleF
SingleFrameShadowed peaTInER IR LR rame

SerollBars: WithoutSerollBars ScrollBars : WithoutScrollBars

Fig. 3.3: The two modal window types provided by the “Dialog Machine”. Here
shown in their appearance producedtry Macintosh implementation of the
“Dialog Machine”. Note, the workingreaof both windowsis of exactly the
same size and position (is also true for the windows depicted in Fig. 3.2).

3.2.3 OUTPUT TO WINDOWS

The concept of the current output windowThe “Dialog Machine” always knows a
currentoutput window All output takes place in this window only. A newly opened
window automatically becomes the current output window. With multiple windoigs
possible to direct the output to théesired window by using the procedure
SelectForOutput This defines the new current output window. Note thatctiveent
output window needs not be the top (front) wind@aNpwing to make output to any
window regardless of itposition relative to the other windows (see also the definition
modules oDMWindowandDMWindIO)

The coordinate systemAll drawing and writing into avindow is done by referencing
one of the window’s coordinasystens.

The basic coordinate system is a pixel based coordinate system (coordinatiesypee
INTEGER). The origin of thisoordinate system lies in the lower left (for ‘bottomLeft’
windows) or in the upper left corner (foopLeft’-windows) of the window. Note, these
coordinates apply tthe points between the actual pixelgFig. 3.4). The pixel drawn
on screen which is associated to such a coordinate is the pixel to théaight the
defined point. This principle makes it generally easielot@alculations with coordinates,
but in a few cases makes it malifficult e.g. to frame a rectangular area correctly (try to
figure out why).

Drawing can be done at evapgint defined by the coordinate system. Therefore drawing
can also take place outside the window. It will actually be done (which might be
important if you scroll the windows content), i.e. execution of such drawilhgise up
computing time, buthe user sees nothing, since the “Dialog Machine” always correctly
clips all this drawing exactly at the boundaries of the workieg (note, it is not possible

to draw into a scroll bar or the grow icon (especially important if you tlem& any scroll
bars in a window)n contrast to other graphical user interfaces like the Macintosh's
toolbox).

An other coordinate systenfcoordinates are of type CARDINAlavailablein the
same window refers toharacter cell coordinates (see next paragrapior this system
you may think in terms of rows and columns, like in a mdtriunbering also follows the
conventions of matrix rovand column numbering; e.g. leftmost, topmost character cell
has the coordinates [1,1]). You can get the height and widtiesé character cells by
caling DMWindlOCellHeigh{) and DMWindlOCellWidt{). @ These values are
dependent of the currewindow font.

Actually both coordinate systenmegpply at thesame time. But depending on the type
of output youwant to make on a window (textual or graphic) the one or the other
orientation system is more convenient.
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Fig. 3.4: |lllustration of the relationship between the windoaordinate system of a
‘bottomLeft'-window (never scrolled) and ttmxels drawn on the screen
(which is what you actually see). Note, dtwing done via the “Dialog
Machine” occurs in form of pixels, i.e. squares oflgfined size, which
extends tahe right and below the point specified by the coordinate. Points
defined by coordinates are rgadints in the mathematical sense and have no
extension or size. In most cases, thechnique allows for easier
computations of coordinates and omyrely matters. One exception is the
situation shown here, where a call BMWindlO.Dot(0,0)results in no
output, since the associated pixelincides with the window frame and is
therefore clipped, despite the fact ttta# point [0,0] is considered to belong
to the window's working area.

A third coordinate system, the so-calleser coordinate system, is based on a rectangular
graph panel. Although the panel is placed within the window by usingN(hEGER

based pixel coordinate system, points within the pareedefined by real numbers, which

are interpreted as cartesian coordinates (coordinatesf &ggpe REALD. The panel is
specified by a scale for the bottom horizontal (x-axis) anteth@ertical (y-axis) borders

of the rectangular graph panel, an interpretation which has to be specified by the user
(hence the name).

Finally DMWindIO provides also means for so-calléartle graphics, which support
drawing in a manner which resembles the working with polar coordinates.

Output to a window Actual drawing is always done with a single perfhe pen can be
placedanywhere in the window content (i.e. inside or outside the window's frame) by
usingSetPen(pixel coordinates X, Y) aBetPos(character celtoordinates Line/Column).

All subsequent drawing, writing or painting starts then from the point to whigtetnéas

been moved. In generalll output routines move thepen position(except for routine

Dot), and theydo so irrespective of the coordinate system by which the pen's position is
given.

Each window has a single pen, which means, this pen is shared athaogrdinate
systems. Thus, the coordinate systems rasthing else than abstract methods of
referencing the pen from different viewsawftually the very same thing, i.e. the window's
content. As a “Dialog Machine” programer you can easiliich from one coordinate
systento the other, depending what's currently the most convenient view. There are also
routines available, which allow for translating a particygdamt from every coordinate
system toany other (of course, if the destination system is the character cell based
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coordinate system, you loose some information due tdisioeetization of this coordinate
system).

Textual output The“Dialog Machine”provides the usual routines for ASCII output,
like: WriteString Writelnt, WriteReal Write, WriteLn etc., starting from the current pen
position.

The current font with its caracteristics (default: plain Geri&/an a Mac, the System
font on a PC) can be changed wabtWindowFont

Drawing primitives Drawing of simple graphics can be achieved with the roufDws
LineTo(from the current to the new locatio)ircle and Area (paints a rectangular area).
The pattern with which all drawing takes place barnchanged witlSetPattern Procedure
MapAreais a bit block transfer routine.

Displaying pictures prepared with graphics tool such as MacPaint To show more
elaborate pictures it is recommended to paint them first wiffaiating or drawing
application such as MacPaint or any other graphics program. domgeeted, the picture
can be copied to the clipboard gmrapbook) and from there into a resouilke (use the
programsDMResMoveror ResEditto actualy transfer the pictures from the drawing
program into aessource file accessible by the “Dialog Machine”). Simply call routine
DisplayPredefinedPicturéo display the picture in a “Dialog Machine” window.

3.2.4 DIALOGS

Modal dialogs. In a modal dialog the user forced to terminate the dialog by using one
of the exit buttons (usually labeled “CANCEL” and “OK”No other action outside
the dialog box can be taken, i.e. the user is forced into “a mode”.

Modeless dialogt The modeless dialog on the other hand offers the usehthee to
terminate the dialog or to dmmething else, e.g. selecting another window or choosing a
menucommand. The modeless dialog requires more effort from the side of the
programmer than the modal dialog, although it is friendlighéouser because it leaves
more choices open rather than forcing the user to do something parti¢idavever,
modal dialogs may increase the reliability of progta@havior, since the programing is
much more straightforward and therefore less errror-prone.

An example for a modeless dialog is the “find string” box in a wmnatessing
program: You can enter a search string, search for the occurrences of theostyirsg,
click into the text window and continue editing without having to terminateséfagch
dialog by pressing “OK”. In contrast, a modal dialog gives the usereobigary choice:
Either the usermbandons completely the dialog (aborts it - “CANCEL”) or fully
completes it (“OK”). There is nmbetween like in a modeless dialog, where editing can
temporarily be interrupted, for instance to check some other data, before regummace
left.
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icons action remarks
Check boxes [<] Checkbo# toggles between checke@iToggle
and unchecked
Radio buttons ) Radio Button 1 | selects on of a series of| One of a
@ Radio Button 2 radio buttons series
Text/String entry fields enter and edit text and/of
numbers

Default button closes the dialog window Is also called
and saves the new valugsy pressing

the Return on

Enter key.

Cancel button closes the dialog window Is also called
and discards the new | by presssing

values but keeps the old| Cmd-. or

ones escape.

Push buttons [ Push Button | tsg(tercl:eilfigua}tcéir?n associatefl

Tab. 3.2. Dialog Elements provided by the “Dialog Machine”(modul#dEntryForms
or DMEditFieldg and their characteristics

Entry forms (Modal dialog boxe9. The moduleDMEntryFormsexports procedures
to program easily modal dialogStringField RealField RadioButtonCheckBox etc. (see
also the sample prograrientStyleTesand PaintModesn Keller, 1989). Basically you
program a form of a given format, which will contain some fields into which you cam fill
information. Typically you label these editable fields and define the type of data you
expect the user to enter into those fields, @ jgositive real number or an integer within a
particular range. Once the form is fully defined, the “Dialog Machine” prograsses
then this formto the “Dialog Machine” by calling procedurfdseEntryForm The
“Dialog Machine” presents thehe entry form to the user as a so-called dialog box by
adding at the bottom of the form two pusittons labeled “CANCEL” and “OK”. The
“Dialog Machine” enters a "mode", because it requests thea$drin all fields before

the user is "allowed" to do anything else (unless the user pulfgother plug). In this
mode thé'Dialog Machine” handles all dialog automatically, which includes the editing
of numbers or strings, clicking of check boxes, skippintpéonext editable field with the
TAB key (or backwards with Shift*TAB), transferring data into or from the clipboard,
scrolling etc.

The modal dialog can only bexited by pushing one of the two push buttons
("CANCEL” or “OK”) at the bottom ofthe form. Syntax or range errors are all taken
careof by the “Dialog Machine”, but only when the user attempts to exit the dialog by
pushing button “OK”. Pushing the latter is interpreted by the “Dialog Machine” as if
theuser says: All is fine now, the entire form is "OKThe “Dialog Machine” checks
now the information the user has provided and any field containingvtiath violates the
specifications, will have to be fixed Iblye user, or the modal dialog can't be exited. If the
user doesn't want to do that, he/blas an alternative (instead of pulling the plug): button
“CANCEL". However, exiting an entry form with “CANCELhas exactly the same
effectas if UseEntryFormwould never have been called: Any editing, whether it's partly
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valid or not, is discarded and the “Dialog Machine” restafiedata involved in the form
to exactly the same state they had before the dialog.

Consequently, when returning from procediseEntryFormthe programercan be
certain that all values passed to the entry form for editing have now valid \giltesthey
had also valid values before (this post condition of a modal dialog is uspatly
different from the one resulting from modeless dialogs).

Windowbased dialogsNlodeless dialog boxgs Modeless dialogs can be constructed
by using a window and placirdit fields into it (see modul®MEditFields). Edit fields

are designated areas within the window, which allow the user for edataglike numbers

or strings etc.Some of these edit fields operate on elementary data types, like an on-off
switch or check box operating on a boolean variable, or selectimgle element from an
entire set (radio buttons) etc. (Tab. 3.2).

For instance the proceduiMakePushButtonfrom DMEditFieldy places apush
button into awindow, a type of dialog element often usedniodeless dialogs. Push
buttons are speciah the sense, that they do not operate on data as most of the other
dialog elements, but have the same purpose as menu commands, i.e. are a ntieans for
user to issue a commariche push button is also associated with a procedure, which the
“Dialog Machine” calls as soon as the user pressesdtien, i.e. releases the mouse
button while inside the push button's frame.

3.2.5 FILE I/O AND OTHER NON-DIALOG ASPECTS

The “Dialog Machine” supports besides abswenmarized dialog elements also more
traditional programing techniques. The latter are necedsacguse almost every program
needs them and the “Dialog Machine” is alsplatform independent, general purpose
programing environment, which does abstract from janticular hardware or system

software properties.

File input/output is at the margin of dialo@MFiles exports two dialog based routines
provide access tiles, GetExistingFileandCreateNewFile The first lets the user open a
file which must already exist on the secondary mass storage, typically disigrend lets
the user locatthe file somewhere in the hierarchical file systdrhe second routine lets
you create a new file by allowing the usgemame the new file and to place it somewhere
in the file system. Possibly needed dialogs which letsiee decide on the overwriting of
existing files etc. are of course all also left to the “Dialog Machine”.

All other routines from modulBMFiles are without any dialogs. They provide means to
read from a file or write to a file (in a fashion hidden from the usefijeAs considered a
sequential data structure similar to the &itencepts contained in Pascal (however, random
access is also supported).

Finally modules likeDMConversionsor DMStrings providemeans to convert numbers
into strings and vice versa am@neral purpose string handling routines. Consult the
definition modules for details.

For an overview over all other modules see alsoghiek reference listings of all
definition modules which form part of the “Dialog Machine” at the end ofdbcaiment.

To learn about the behavioaf particular routines read the comments in the definition
modules contained in fold&ocu of the RAMSES release package.
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4 Learning By Example

As mentioned earlier, there @ excellent tutorial on the programing with the “Dialog
Machine” available KELLER, 1989), which is highly recommendaliflefou wish to learn
how to actually write’Dialog Machine” programs. However, in order to get a first
glimpse at how “Dialog Machine” programs are structured and look likefplioging
sample programs and the given explanations may be more useful.

4.1 Sample Programs

The followingsample programs introduce and explain step by step the principles behind
the “Dialog Machine”. In particular watch for the inverted control structure.

4.1.1 SIMPLE

This is the simplest possible program the¢s the “Dialog Machine”. It only installs a
newmenu with a quit-command. This is always done by the “Dialog Machine” if you
don't install any other menus with quit-commands to ensure, thait feast can leave the
program.

MODULE Simple;

FROM DMMaster IMPORT RunDialogMachine;
BEGIN

RunDialogMachine;
END Simple

4.1.2 ALMOSTSIMPLE

In addition to the program “Simple” theenu is used to install a command that invokes
an action. The use of alerts is also showed.

MODULE AlmostSimple; (*A.Fischlin, 26/Jun/86*)

(

This program module demonstrates how to install a menu
and a command before starting the "Dialog Machine" and
the mechanism to provide an application specific action,
here the display of the waiting symbol during a delay.
Furthermore the program demonstrates how to produce
by means of a so-called alert a message telling the

user that the application specific action has been
terminated.

)
FROM DMAlerts IMPORT ShowAlert, WriteMessage;

FROM DMMenus IMPORT Menu, InstallMenu, Command, InstallCommand,
AccessStatus, Marking;

FROM DMMaster IMPORT RunDialogMachine,
ShowWaitSymbol, Wait, HideWaitSymbol;

VAR
myMenu: Menu;
aCommand: Command;

PROCEDURE HilmFinished;
BEGIN

WriteMessage(2,4,"Hello! I'm finished.");
END HilmFinished;

PROCEDURE TheBigAction;

VAR i: INTEGER;
BEGIN
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FORi:=1TO 10 DO
ShowWaitSymbol;
Wait(60) (* =1 second *);

HideWaitSymboI; ShowAlert(3,35,HilmFinished);
END TheBigAction;

PROCEDURE InitDM;
BEGIN
InstallMenu(myMenu,"Do something”,enabled);
InstallCommand(myMenu,aCommand,"boring...", TheBigAction,
enabled,unchecked);
END InitDM;

BEGIN
InitDM;
RunDialogMachine;
END AlmostSimple

4.1.3 LESSSIMPLE

This program demonstrates windamanagement, use of window update procedures an
drawin within windows.

MODULE LessSimple; (*A.Fischlin, Mai 86*)

)
(* Sample program module demonstrating the installation ~ *)
(* of menus, the window management, inclusive content ~ *)
(* restoration and some drawing within the window as *)
(* supported by the "Dialog Machine" *)

FROM DMMenus IMPORT Menu, Command, AccessStatus, Marking,
InstallMenu, InstallCommand, InstallAliasChar, Separator,
InstallSeparator, DisableCommand, EnableCommand,
ChangeCommandText;

FROM DMWindows IMPORT Window, WindowsDone, notExistingWindow,
WindowKind, ScrollBars, CloseAttr, ZoomAttr, WFFixPoint,
WindowFrame, CreateWindow, SetRestoreProc, DummyRestoreProc,
AutoRestoreProc, GetWindowFrame;

FROM DMWindIO IMPORT SelectForOutput, Circle, Pattern;

FROM DMMaster IMPORT MouseHandlers, AddMouseHandler,
AddSetupProc, RunDialogMachine;

TYPE
MachineStates = (myWindowDoesNotExist,
myWindowEXxistsButNoAutomaticUpdating,
myWindowExistsWithRestoreUpdating,
myWindowExistsWithAutoRestoreUpdating);

VAR
myMenu: Menu;
makeWindow, drawCircle, ordUpdating, autoUpdating: Command;
myWindow: Window; wf: WindowFrame;
curDMState: MachineStates;

PROCEDURE CircleRestoreProc(u: Window);
VAR radius: INTEGER; filled: BOOLEAN; dummyPat: Pattern;
PROCEDURE Minimum(x,y: CARDINAL): CARDINAL;
BEGIN (*Minimum?*)
IF x<y THEN RETURN x ELSE RETURN y END
END Minimum;
BEGIN (*CircleRestoreProc*)
GetWindowFrame(u,wf);
radius:= Minimum(wf.h DIV 3,wf.w DIV 3);
filled:= FALSE;
Circle(wf.w DIV 2,wf.h DIV 2 radius,filled,dummyPat)
END CircleRestoreProc;

PROCEDURE DrawcCircle;
BEGIN
SelectForOutput(myWindow);
CircleRestoreProc(myWindow);
END DrawCircle;

CONST

23



On the “Dialog Machine”

cIRPStr = "Install your own restore procedure”;

auRPStr = "Install DM's automatic restoring mechanism (AutoRestoreProc)";
rmCIRPStr = "Remove your own restore procedure”;

rmAuURPStr = "Remove automatic restoring”;

PROCEDURE SetDMState(s: MachineStates);
BEGIN
CASE s OF
myWindowDoesNotExist:
myWindow:= notExistingWindow;
EnableCommand(myMenu, makeWindow);
DisableCommand(myMenu, drawCircle);
DisableCommand(myMenu, ordUpdating);
DisableCommand(myMenu, autoUpdating);
| myWindowExistsButNoAutomaticUpdating:
DisableCommand(myMenu, makeWindowy);
EnableCommand(myMenu, drawCircle);
EnableCommand(myMenu, ordUpdating);
EnableCommand(myMenu, autoUpdating);
SetRestoreProc(myWindow,DummyRestoreProc);
ChangeCommandText(myMenu,ordUpdating,clRPStr);
ChangeCommandText(myMenu,autoUpdating,auRPStr);
| myWindowExistsWithRestoreUpdating:
DisableCommand(myMenu, makeWindow);
DisableCommand(myMenu, drawCircle);
EnableCommand(myMenu, ordUpdating);
DisableCommand(myMenu, autoUpdating);
SetRestoreProc(myWindow,CircleRestoreProc);
ChangeCommandText(myMenu,ordUpdating,rmCIRPStr);
ChangeCommandText(myMenu,autoUpdating,rmAuRPStr);
| myWindowExistsWithAutoRestoreUpdating:
DisableCommand(myMenu, makeWindow);
EnableCommand(myMenu, drawCircle);
DisableCommand(myMenu, ordUpdating);
EnableCommand(myMenu, autoUpdating);
SetRestoreProc(myWindow,AutoRestoreProc);
ChangeCommandText(myMenu,ordUpdating,rmCIRPStr);
ChangeCommandText(myMenu,autoUpdating,rmAuRPStr);
END(*CASE*);
curDMState:= s;
END SetDMState;

PROCEDURE MakeWindow;
BEGIN
wf.x:= 50; wf.y:= 50; wf.w:= 200; wf.h:= 200;
CreateWindow(myWindow,
GrowOrShrinkOrDrag, WithoutScrollBars,
WithCloseBox, WithoutZoomBox, bottomLeft,
wf, "My Window", DummyRestoreProc);
IF WindowsDone THEN
SetDMState(myWindowExistsButNoAutomaticUpdating)
END(*IF*);
END MakeWindow;

PROCEDURE EnableMenulfWindowCloses(u: Window);
BEGIN

SetDMState(myWindowDoesNotExist);
END EnableMenulfWindowCloses;

PROCEDURE ToggleUpdtInstallation;
BEGIN
IF curDMState = myWindowExistsButNoAutomaticUpdating THEN
SetDMState(myWindowExistsWithRestoreUpdating);
ELSIF curDMState = myWindowExistsWithRestoreUpdating THEN
SetDMState(myWindowExistsButNoAutomaticUpdating);
END(*IF*);
END ToggleUpdtInstallation;

PROCEDURE ToggleAutoUpdtinstallation;
BEGIN
IF curDMState = myWindowExistsButNoAutomaticUpdating THEN
SetDMState(myWindowExistsWithAutoRestoreUpdating);
ELSIF curDMState = myWindowExistsWithAutoRestoreUpdating THEN
SetDMState(myWindowExistsButNoAutomaticUpdating);
END(*IF*);
END ToggleAutoUpdtInstallation;

PROCEDURE SettingUp;
(* Menus are now installed in the "Dialog Machine", since this
procedure will be called automatically after you have activated
it by calling DMMaster.RunDialogMachine. Any menu command texts
etc. may now be changed the same way as during the ordinary
running of the "Dialog Machine" *)

BEGIN
SetDMState(myWindowDoesNotExist);

END SettingUp;

PROCEDURE DMInitialization;
(* This procedure is called in order to install menus etc. into the
"Dialog Machine" before it is actually activated by calling procedure
DMMaster.RunDialogMachine *)

BEGIN
InstallMenu(myMenu,"Control",enabled);
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InstallCommand(myMenu, makeWindow,"Open Window", MakeWindow,
enabled, unchecked);
InstallCommand(myMenu,drawCircle,"Draw Circle", DrawCircle,
disabled,unchecked);
InstallAliasChar(myMenu, drawCircle,"D");
InstallSeparator(myMenu,line);
InstallCommand(myMenu,ordUpdating,clRPStr,
ToggleUpdtinstallation,disabled,unchecked);
InstallCommand(myMenu,autoUpdating, auRPStr,
ToggleAutoUpdtinstallation,disabled,unchecked);
AddSetupProc(SettingUp, 0);
AddMouseHandler(CloseWindow,EnableMenulfWindowCloses, 0);
END DMInitialization;

BEGIN
DMiInitialization;
RunDialogMachine

END LessSimple.

4.1.4 RANDOM

The following sample program is a program as it is typicatligten using the “Dialog
Machine”. The structure of the program essentially reflects the structure of the main
menu. Comments have been inserted for better readibility.

The program serves the demonstration of uniformly distributed variates (psewim
number generation). It has bedesigned to be used during lectures while the teacher
explains the basic principled linear congruential random number generators. It is
possible to define an ad-hoc generator, so $itadlents can provide the values for
multiplicator and modulus and immediately observe the resulting behaviour.

In addition tothe “Dialog Machine” the module “Randoms” is required. It contains a
predefined random numbgenerator specifically tailored to the Macintosh (full period
linear congruential generator wigmime modulus 2**16 -1 and a multiplicator tested for
optimal statistical properties). Module “Randoms” also expaisines to seed the
generator and to inspettte current value of the integer series on which the uniformly
distributed variates are based.

MODULE Random; (* A.Fischlin 30/6/86, 8/4/99 *)
FROM DMLanguage IMPORT SetLanguage, Language;

FROM DMMenus IMPORT Menu, Command, AccessStatus, Marking,
InstallAbout,
InstallMenu, InstallCommand, InstallAliasChar,
Separator, InstallSeparator,
InstallQuitCommand,
DisableCommand, EnableCommand,
ChangeCommandText;

FROM DMWindows IMPORT Window, notExistingWindow,
WindowKind, ScrollBars,
CloseAttr, ZoomAttr, WFFixPoint,
WindowFrame,
CreateWindow,
AutoRestoreProc, DummyRestoreProc,
GetWindowFrame, WindowEXxists,
RemoveWindow;

FROM DMWindIO IMPORT SelectForOutput,
ScaleUC, UCDot, UCFrame,
SetPen, CellHeight, CellWidth,
EraseUCFrameContent,
BackgroundWidth, BackgroundHeight,
SetPos, WriteReal, Write, WriteString, WriteLn,
EraseContent;

FROM DMMaster IMPORT MouseHandlers, AddMouseHandler,
AddSetupProc, RunDialogMachine,
DialogMachineTask;

FROM DMEntryForms IMPORT FormFrame, WriteLabel, DefltUse,
CardField,
RadioButtonID, DefineRadioButtonSet, RadioButton,
UseEntryForm;

FROM DMAlerts IMPORT WriteMessage, ShowAlert;
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FROM Randoms IMPORT Seed, GetZ, U, SetMultiplier;

{ )
(*#HH##H  About this program  #HHHE)

( )

PROCEDURE AboutProc;

BEGIN
SetPos(2,1);
WriteString(" RANDOM"); WriteLn;
WriteString("  Die Erzeugung von Pseudozufallszahlen"); WriteLn;
WriteString(" (c) Andreas Fischlin, ETHZ"); WriteLn;
WriteString(" 08/April/1999"); WriteLn; WriteLn;

WriteString(" This program may be freely copied as long"); WriteLn;
WriteString(" as it Is not used for commercial purposes"); WriteLn;
END AboutProc;

{ )
(*#####H DM referencing variables ###HHt*)
( )

VAR
myMenu: Menu;
makeWindows, randGens, oneDot, setPars, seed, clear, quit: Command;
graphW: Window; wf: WindowFrame; dataw: Window;

{ )
(*#####H  program states and state transition procedure ####H*)
( )

TYPE
MachineStates = (nowind, withWindsNoRandGen, withWindsAndRandGen);

VAR
curDMState: MachineStates;

PROCEDURE SetDMState(s: MachineStates);
BEGIN
CASE s OF
noWind: IF WindowExists(graphW) THEN RemoveWindow(graphW) END;
IF WindowExists(dataW) THEN RemoveWindow(dataW) END;
EnableCommand(myMenu, makeWindows);
DisableCommand(myMenu, randGens);
DisableCommand(myMenu, oneDot);
EnableCommand(myMenu, setPars);
EnableCommand(myMenu, seed);
DisableCommand(myMenu, clear);
| withWindsNoRandGen:
DisableCommand(myMenu, makeWindows);
EnableCommand(myMenu, randGens);
EnableCommand(myMenu, oneDot);
ChangeCommandText(myMenu,randGens,
"Starte kont. Zufallszahlengeneration”);
EnableCommand(myMenu, setPars);
EnableCommand(myMenu, seed);
EnableCommand(myMenu, clear);
| withwindsAndRandGen:
DisableCommand(myMenu, makeWindows);
EnableCommand(myMenu, randGens);
ChangeCommandText(myMenu,randGens,
"Stoppe kont. Zufallszahlengeneration");
DisableCommand(myMenu, oneDot);
DisableCommand(myMenu, setPars);
DisableCommand(myMenu, seed);
EnableCommand(myMenu, clear);
(* SelectForOutput(graphW);
EraseUCFrameContent; *)
END(*CASE®);
curDMState:=s;
END SetDMState;

MODULE AdHocGenerator; ( )
EXPORT AdHocU, SetParams, GetParams, AdHocSeed, adHocSeed0, AdHocGetZ;
CONST adHocSeed0 = 30000;
VAR z: CARDINAL; A,M: CARDINAL;
gEg&EDURE SetParams(multiplier,modulus: CARDINAL);

A:= multiplier; M:= modulus;
END SetParams;
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PROCEDURE GetParams(VAR multiplier,modulus: CARDINAL);
BEGIN

multiplier:= A; modulus:= M;
END GetParams;

PROCEDURE AdHocU(): REAL;
BEGIN

z:= A*z MOD M;

RETURN FLOAT(z)/FLOAT(M)
END AdHocU;

PROCEDURE AdHocSeed(z0: CARDINAL);
BEGIN

z:= 20;
END AdHocSeed,;

PROCEDURE AdHocGetZ(VAR zz: LONGINT);
BEGIN

22:=7;
END AdHocGetZ;

BEGIN
AdHocSeed(adHocSeed0); SetParams(7,31);
END AdHocGenerator; ( )

{ )
(*####+  Global objects and some ouput procedures  #####*)
( )

CONST
seed0 = 1D;

VAR
X,y: REAL; z1,z2: LONGINT;
curU: PROCEDURE (): REAL;
curGetZ: PROCEDURE (VAR LONGINT);

PROCEDURE ResetGlobVars;
BEGIN

x:= 0.0; y:= 0.0; curGetZ(z1); z2:= OD;
END ResetGlobVars;

PROCEDURE ResetRandGen;

BEGIN
Seed(seed0); AdHocSeed(adHocSeed0);
ResetGlobVars;

END ResetRandGen;

PROCEDURE Clear(u: Window);
BEGIN
SelectForOutput(u);
EraseContent;
END Clear;

PROCEDURE ScaleGraph;
CONST m = 35;
VAR wf: WindowFrame; Im,bm: CARDINAL; Imlab,bmlab: INTEGER;
BEGIN
GetWindowFrame(graphW,wf);
wf.x:= m; wf.y:=m;
wf.w:= wf.w - 7*m DIV 4; wf.h:= wf.h - 7*m DIV 4;
SelectForOutput(graphW);
ScaleUC(wf,0.0,1.0,0.0,1.0);
UCFrame;
GetWindowFrame(graphW,wf);
bm:=m - CellHeight(); bmlab:= bm; bmlab:= bmlab-CellHeight() DIV 3;
SetPen(m,bm); Write("0");
SetPen(wf.w-3*m DIV 4-CellWidth()*2 DIV 3,bm); Write("1");
SetPen((wf.w) DIV 2,bmlab); Write("X");
Im:= m-(3*CellWidth() DIV 2); Imlab:= Im; Imlab:= Imlab-CellWidth() DIV 2;
SetPen(Im,m); Write("0");
SetPen(Im,wf.h-3*m DIV 4-CellHeight()*2 DIV 3); Write("1");
SetPen(Imlab,(wf.h) DIV 2); Write("Y");
END ScaleGraph;

PROCEDURE DocDotData(u: Window);
CONST
le = 8; dig=5;
PROCEDURE WriteLonglInt(x: LONGINT; n: CARDINAL);
VAR i,c: CARDINAL; x0: LONGCARD;
a: ARRAY [0..11] OF CHAR;
BEGIN (*WriteLongInt*)
i :=0; x0 := ABS(x);
REPEAT
¢ :=x0 MOD 10D;
afi] :== CHAR(ORD("0") + c);
X0 := x0 DIV 10D; INC(i)
UNTIL x0 = 0D;
IF x < 0D THEN a[i] := "-"; INC(i) END ;
WHILE n>iDO
DEC(n); Write(" ")
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END;
REPEAT DEC(i); Write(a[i]) UNTILi=0
END WriteLonglnt;

BEGIN (*DocDotData*)
SelectForOutput(u);
EraseContent;
SetPos(1,6); WriteString("Z(k)");
SetPos(2,1);
WriteLonglnt(z1,14);
SetPos(3,1);
WriteLonglnt(z2,14);
SetPos(1,19); WriteString("U(k)");
SetPos(2,15);
WriteString("X: "); WriteReal(x,le,dig);
SetPos(3,15);
WriteString("Y: "); WriteReal(y,le,dig);
END DocDotData;

( )
(*###HH# Menu commands  ##HHHEY)

PROCEDURE MakeWindows;
BEGIN
ResetGlobVars;
wf.x:= 25; wf.y:= 25; wf.w:= 250; wf.h:= 250;
CreateWindow(graphW,
GrowOrShrinkOrDrag,WithoutScrollBars,
WithCloseBox, WithoutZoomBox,bottomLeft,wf,
'‘Pseudozufallszahlen’,
AutoRestoreProc);
ScaleGraph;
wf.x:= wf.x + wi.w + 25;
wf.y:=wf.y + wf.h DIV 2;
wf.w:= 190; wf.h:= 3*CellHeight();
CreateWindow(dataW,
FixedSize,WithoutScrollBars,
WithCloseBox,WithoutZoomBox,bottomLeft,wf,
‘Letzter Punkt',
DocDotData);
SetDMState(withWindsNoRandGen);
END MakeWindows;

(* _________________________________ *)

* x°

(*===== "Starte kont. Zufallszahlengeneration" =====%*)
(* *)

PROCEDURE GenADot; FORWARD;

PROCEDURE ToggleRandGen;
PROCEDURE ProdRandGens;
BEGIN (*ProdRandGens*)
REPEAT
GenADot;
DialogMachineTask;
UNTIL curDMState <> withWindsAndRandGen
END ProdRandGens;
BEGIN (*ToggleRandGen*)

IF curDMState = withWindsNoRandGen THEN
SetDMState(withwindsAndRandGen);
ProdRandGens;

ELSIF curDMState = withwindsAndRandGen THEN
SetDMState(withwWindsNoRandGen);

END(*IF¥);

END ToggleRandGen;

* *

(*===== "Erzeuge zwei Zufallszahlen" =====%)
*

PROCEDURE GenADot;
BEGIN
x:= curl(); curGetz(z1); y:= curU(); curGetz(z2);
SelectForOutput(graphW);
UCDot(x,y);
DocDotData(dataW);
END GenADot;

*. *
(*===== "Loesche und setze zurueck" =====%)
(* *)

PROCEDURE ClearResetAndScale;
VAR wf: WindowFrame;
BEGIN
IF curDMState = withwindsAndRandGen THEN
SetDMState(withwWindsNoRandGen);
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END(*IF*);
Clear(graphW);
ScaleGraph;
Clear(dataW);
ResetRandGen;
DocDotData(dataW);
END ClearResetAndScale;

(* _________________________________ *)

* *

(*===== "Waehle Zufallszahlengenerator" =====%*)
(* *x°

VAR

usePreDefGen: BOOLEAN;

PROCEDURE SetGenerator;
VAR bf: FormFrame; ok: BOOLEAN; A,M: CARDINAL;
genSet,adHocGen,preDefGen: RadioButtonID;

BEGIN
WriteLabel(2,5,"Linearer Kongruenter Zufallszahlengenerator:");
WriteLabel(3,5," z(k+1) = A * z(k) MOD M");

DefineRadioButtonSet(genSet);
WriteLabel(5,6,"Vordefinierter multiplikativer Generator der Form");
RadioButton(preDefGen,6,6,"z(k+1) = 950706376 * z(k) MOD (2**31 - 1)");
WriteLabel(8,6, "Definierbarer Generator:");
RadioButton(adHocGen,9,6,"z(k+1) = A * z(k) MOD M");
IF usePreDefGen THEN genSet:= preDefGen ELSE genSet:= adHocGen END;
GetParams(A,M);
WriteLabel(10,9,"A =");
CardField(10,13,7,A,useAsDeflt,0, MAX(CARDINAL));
WriteLabel(10,25,"M =");
CardField(10,29,7,M,useAsDeflt,0, MAX(CARDINAL));
bf.x:= 0; bf.y:= -1 (*display dialog window in middle of screen*);
bf.lines:= 13; bf.columns:= 50;
UseEntryForm(bf,ok);
IF ok THEN
IF genSet = preDefGen THEN
usePreDefGen:= TRUE; curU:= U; curGetZ:= GetZ
ELSE
usePreDefGen:= FALSE; curU:= AdHocU; curGetZ:= AdHocGetZ;
SetParams(A,M);
END;
IF curDMState <> noWind THEN
ClearResetAndScale
ELSE
ResetRandGen;
END(*IF*);
END(*IF*);
END SetGenerator;

PROCEDURE SetSeed;
VAR bf: FormFrame; ok: BOOLEAN; seed: CARDINAL;
BEGIN
WriteLabel(2,10,"seed = ");
IF usePreDefGen THEN seed:= seed0 ELSE seed:= adHocSeed0 END;
CardField(2,18,7,seed,useAsDeflt,1, MAX(CARDINAL));
bf.x:= 0; bf.y:= -1 (*display dialog window in middle of screen*);
bf.lines:= 6; bf.columns:= 40;
UseEntryForm(bf,ok);
IF ok THEN
IF usePreDefGen THEN Seed(seed) ELSE AdHocSeed(seed) END;
ResetGlobVars;
IF curDMState <> noWind THEN
Clear(dataW);
DocDotData(dataW);
END(*IF*);
END(*IF*);
END SetSeed;

(* _________________________________ *)
*. *
(*===== "Programm beenden" =====*)
(* *
PROCEDURE Quitting(VAR reallyQuit: BOOLEAN);
BEGIN

reallyQuit:= TRUE;

SetDMState(noWind)
END Quitting;
(* _________________________________ *)
( )
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(*#HHH#H  MouseHandlers  #i#HHEY)

( )
PROCEDURE EnableMenulfWindowCloses(u: Window);
BEGIN

SetDMState(noWind);
END EnableMenulfWindowCloses;

PROCEDURE RescalelfWindowlsRedefined(u: Window);
BEGIN

ClearResetAndScale;
END RescalelfWindowlsRedefined;

( )
(*###H  Initialization when DM starts to run  #####*)
( )

PROCEDURE SettingUp;

BEGIN
curU:= U; curGetZ:= GetZ;
usePreDefGen:= TRUE; ResetRandGen;
SetMultiplier(397204094D);
(* the 5 best in reverse order *)
SetMultiplier(1343714438D);
SetMultiplier(62089911D);
SetMultiplier(1226874159D);
SetMultiplier(742938285D);
(* the best *)
SetMultiplier(950706376D);
(* one to test/use *)
SetMultiplier(950706376D);
graphW:= notExistingWindow;
dataW:= notExistingWindow;
SetDMState(noWind);

END SettingUp;

{ )
(*#H###  Initialization of DM before it is running  ####H*)
( )

PROCEDURE DMInitialization;
CONST highPrio = 0;
BEGIN
SetLanguage(German);
InstallAbout("Ueber | RANDOM ...",300,140,AboutProc);
InstallMenu(myMenu,'Kontrolle',enabled);
InstallCommand(myMenu, makeWindows,"Oeffne Fenster", MakeWindows,
enabled, unchecked);
InstallSeparator(myMenu,line);
InstallCommand(myMenu,randGens,"Starte kont. Zufallszahlengeneration”,
ToggleRandGen,disabled,unchecked);
InstallAliasChar(myMenu,randGens,"S");
InstallCommand(myMenu,oneDot,"Erzeuge zwei Zufallszahlen”,
GenADot,disabled,unchecked);
InstallAliasChar(myMenu,oneDot,"p");
InstallCommand(myMenu,clear,"Loesche und setze zurueck”,
ClearResetAndScale,disabled,unchecked);
InstallSeparator(myMenu,line);
InstallCommand(myMenu,setPars,"Waehle Zufallszahlengenerator",
SetGenerator,disabled,unchecked);
InstallCommand(myMenu,seed,"Setze 'Seed",
SetSeed,disabled,unchecked);
InstallQuitCommand("Programm beenden",Quitting,0C);
AddSetupProc(SettingUp,highPrio);
AddMouseHandler(CloseWindow,EnableMenulfWindowCloses, highPrio);
AddMouseHandler(RedefWindow,RescalelfWindowlsRedefined,highPrio);
END DMinitialization;

BEGIN
DMinitialization;
RunDialogMachine

END Random.

4.2 DM Snippets

The “Dialog Machine” distribution contains a file "DM Snippets". It providagppets
of code frequently needed while writing “Dialog Machine” programs.tblsse snippets
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freely by copying pasting them into your own cot@igpically these code snippets require
only minor adjustments of the identifiers to your specific program.
Dialog Machine Version 3.0

(c) 1988-2002 Andreas Fischlin, Systems Ecology,
and Swiss Federal Institute of Technology Zurich ETHZ

( )
(*##HHHE  Introduction  #####Y)
( )

The following code snippets demonstrate the typical usage of the 'Dialog
Machine'. Under a given header they provide copy and paste snippets for
the necessary imports, constant or variable declarations plus the typical
statements required to implement the desired function.

Hint: If you use Alpha to look at this file, use the M-button (top
right corner) to look at the table of contents and to jump to sections

of this file.
{ )
(it Files FHEHHE)
( )
*. *
(*=====Open an existing file without dialog =====%*)
(* *

FROM DMLanguage IMPORT fileResBase;
FROM DMMessages IMPORT Dolnform;

FROM DMFiles IMPORT TextFile, neverOpenedFile,
Lookup, Response, Close;

VAR
myFile: TextFile;

myFile.filename := "The File";
Lookup(myFile,myFile filename,FALSE(*new*));
IF (myFile.res=done) THEN
(*. *** read from it as you want *** *)
ELSE (* an error occurred *)
Dolnform(fileResBase+ORD(myFile.res),
"MyModule","MyProcedure”,myFile.filename);
END(*IF%);

myFile := neverOpenedFile;

*. *
(*=====Open a new (or overwrite existing) file without dialog =====%*)
(* *

FROM DMLanguage IMPORT fileResBase;
FROM DMMessages IMPORT Dolnform;

FROM DMFiles IMPORT TextFile, neverOpenedFile,
Lookup, Response, Close;

VAR
myFile: TextFile;

myFile.filename := "The File";
Lookup(myFile,myFile filename, TRUE(*new*));
IF (myFile.res=done) THEN
(*. *** write on it as you want *** .*)
ELSE (* an error occurred *)
Dolnform(fileResBase+ORD(myFile.res),
"MyModule","MyProcedure”,myFile.filename);
END(*IF%);

myFile := neverOpenedFile;

*. *°
(*=====Open a file with dialog for reading =====%*)
(* %
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FROM DMLanguage IMPORT allOk, fileResBase;
FROM DMMessages IMPORT Dolnform;

FROM DMFiles IMPORT TextFile, neverOpenedFile,
GetExistingFile, Response, Close;

VAR
myFile: TextFile; resCode: INTEGER;

GetExistingFile(myFile,"Please select file 'The File™);

IF (myFile.res=done) THEN
(*. *** read from it as you want *** .*)

ELSIF (myFile.res<>cancelled) THEN (* an error occurred *)
resCode := fileResBase+ORD(myFile.res);
Dolnform(resCode,"MyModule","MyProcedure",myFile.filename);

ELSE
(*. restore or do nothing, since cancelled .*)

END(*IF*);

myFile := neverOpenedFile;

*. *°
(*=====Open a file with dialog for writing =====%*)
(* %

FROM DMLanguage IMPORT allOk, fileResBase;
FROM DMMessages IMPORT Dolnform;
FROM DMStrings IMPORT AssignString;

FROM DMFiles IMPORT TextFile, neverOpenedFile,
CreateNewFile, Response, Close;

VAR
myFile: TextFile; resCode: INTEGER;

CreateNewFile(myFile,"Save as",myFile.filename);

IF (myFile.res=done) THEN
(*. *** write to it as you want *** *)

ELSIF (myFile.res<>cancelled) THEN (* an error occurred *)
resCode := fileResBase+ORD(myFile.res);
Dolnform(resCode,"MyModule","MyProcedure",myFile.filename);

ELSE

(*. restore or do nothing, since cancelled .*)
END(*IF*);

myFile := neverOpenedFile;
AssignString("DefaultName",myFile.filename);

(

(st File I/O )

( )
(*===== Reading from a file =====%)

(* %)

FROM DMFiles IMPORT TextFile, neverOpenedFile,
Lookup, GetExistingFile, Response, Close,
IsOpen, EOF, EOL, ReadChar;

(* the following snippet assumes the file is already open *)

PROCEDURE ReadLn (VAR f: TextFile; VAR line: ARRAY OF CHAR);
VAR i,n: INTEGER; ch: CHAR;
BEGIN (* ReadLn *)
line[Q] := 0C;
IF NOT IsOpen(f) OR EOF(f) THEN RETURN END;
n := HIGH(line); i := 0; ReadChar(f,ch);
WHILE (i<=n) AND (ch<>EOL) AND NOT EOF(f) DO
line[i] := ch;
ReadChar(f,ch); INC(i);
END(*WHILE*);
IF i<=n THEN line[i] := 0C END;
END ReadLn;

(
(“HHtHt Windows )
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FROM DMWindows IMPORT Window, WindowsDone, notExistingWindow,
WindowKind, ScrollBars, CloseAttr, ZoomAttr, WFFixPoint,
WindowFrame, CreateWindow, AutoRestoreProc;

FROM DMWindIO IMPORT BackgroundWidth, BackgroundHeight;

VAR
myWindow: Window;

PROCEDURE MakeMyWindow;
VAR wf: WindowFrame;

BEGIN
wf.x := margin;
wf.y := margin;

wf.w := BackgroundWidth()-2*margin;
wf.h := BackgroundHeight()-2*margin;
CreateWindow(myWindow,
GrowOrShrinkOrDrag, WithoutScrollBars,
WithCloseBox, WithZoomBox, bottomLeft,
wf, "MyWindow", AutoRestoreProc);
IF WindowsDone THEN
(*. AddwindowHandler(.., SetWindowFont(... or any other
action depending on the existence of the window myWindow .*)
END(*IF*);
END MakeMyWindow;

myWindow := notExistingWindow;
MakeMyWindow;

( )
(“atttt Entering Data of Elementary Type - Entry Forms  #####*)
( )

* *

FROM DMEntryForms IMPORT FormFrame, WriteLabel, DefltUse, UseEntryForm,
IntField, LongRealField, CheckBox, StringField, CharField;

VAR
theint: INTEGER,;

PROCEDURE DoEntryForm;
CONST lem = 5; tab = 30;
VAR ef: FormFrame; ok: BOOLEAN,; cl: INTEGER;

BEGIN (*DoEntryForm*)
cl:=2;
WriteLabel(cl,lem,"Title"); INC(cl);
WriteLabel(cl,lem,"DescriptionOfInteger");
IntField(cl,tab,7,thelnt,useAsDeflt, MIN(INTEGER),MAX(INTEGER)); INC(cl);
ef.x:= 0; ef.y:= -1 (*display entry form in middle of screen*);
ef.lines:= cl+1; ef.columns:= 55;
UseEntryForm(ef,0k);

END DoEntryForm;

*. *
(*===== Entry forms - REAL =====¥)
(* *

VAR
theReal: LONGREAL;
(*. insert in DoEntryForm (see above) following editable field .*)

WriteLabel(cl,lem,"DescriptionOfReal");
LongRealField(cl,tab,7,theReal,useAsDeflt, ninTheReal,maxTheReal); INC(cl);

*. *

(*=====Entry forms - CheckBox (BOOLEAN) =====*)
(* *
VAR

theOptionFlag: BOOLEAN;
(*. insert in DoEntryForm (see above) following editable field .*)

CheckBox(cl,lem,"DescriptionOfOption",theOptionFlag); INC(cl);

*. *
(*===== Entry forms - String =====%)
(* *
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VAR
theString: ARRAY [0..hi] OF CHAR;

CONST
fieldwidth = 20;

(*. insert in DoEntryForm (see above) following editable field .*)

StringField(cl,tab,fieldwidth,theString,useAsDeflt); INC(cl);

*, *
(*===== Entry forms - CHAR =====%)
*
VAR

theChar: CHAR;
(*. add in DoEntryForm (see above) following constant(s) .*)

anyCharLegal =177C; (*any char is legal, even none *)
justlCharLegal ="; (* any char is legal, but one must be entered *)

(*. insert in DoEntryForm (see above) following editable field .*)

WriteLabel(cl,lem,"DescriptionOfReal");
CharField(cl,tab,theChar,useAsDeflt,legalCharset); INC(cl);

% *°
(*=====Entry forms - Radio Buttons =====%)
(* £

FROM DMEntryForms IMPORT RadioButtonID, DefineRadioButtonSet,
RadioButton, FormFrame, WriteLabel, DefltUse, UseEntryForm;

TYPE
ColorChoices = (brownish, greenish); (* extend at your heart's content *)

VAR
curCol: ColorChoices;

TYPE
Choices = ColorChoices; (*. equivalent local type with yours .*)

PROCEDURE DoEntryForm(VAR curChoice(*In/Out*): Choices);
CONST lem = 5; tab = 30;
VAR ef: FormFrame; ok: BOOLEAN; cl: INTEGER;
makeChoiceRadButSet: RadioButtonID;
radBut: ARRAY [MIN(Choices)..MAX(Choices)] OF RadioButtonID;
radButTxt: ARRAY [MIN(Choices)..MAX(Choices)] OF ARRAY [0..31] OF CHAR,;
PROCEDURE MakeRadButtonSet(curChoice: Choices);
VAR ci: Choices;
BEGIN (* MakeRadButtonSet *)
DefineRadioButtonSet(makeChoiceRadButSet);
FOR ci := MIN(Choices) TO MAX(Choices) DO
RadioButton( radBut[ci], cl, lem, radButTxt[ci]); INC(cl);
END(*FOR?),
makeChoiceRadButSet := radBut[curChoice];
END MakeRadButtonSet;
PROCEDURE WhichChoice(chosenRBut: RadioButtonID;
rb: ARRAY OF RadioButtonID): Choices;
VAR i: Choices;
BEGIN (* WhichChoice *)
i := MIN(Choices);
WHILE (i<MAX(Choices)) AND (chosenRBut<>rb[ORD(i)]) DO
INC(i)
END(*WHILE*);
RETURN i
END WhichChoice;
BEGIN (*DoEntryForm*)
cl:=2
WriteLabel(cl,lem,"Choose a color"); INC(cl);
(*. Assign here labels (text) of radio buttons .*)
radButTxt[brownish] := "Brownish color";
radButTxt[greenish] := "Greenish color";
MakeRadButtonSet(curChoice);
ef.x:= 0; ef.y:= -1 (*display entry form in middle of screen*);
ef.lines:= cl+1; ef.columns:= 55;
UseEntryForm(ef,ok);
IF ok THEN
curChoice := WhichChoice(makeChoiceRadButSet, radBut);
END; (* IF *)
END DoEntryForm;

FROM DMMessages IMPORT Ask;
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PROCEDURE YouWantToContinue(): BOOLEAN;
CONST yes=1; no=2; VAR answer: INTEGER;

BEGIN
Ask("Do you wish to continue?","Yes|No",7,answer); (* default yes *)
RETURN answer=yes;

END YouWantToContinue;

{ )
(*###### Entering Data Dynamically - Dynamic Entry Forms  ######*)
( )

FROM DMLanguage IMPORT
okButtonText, cancelButtonText;

FROM DMWindows IMPORT
Window, WindowFrame,
ModalWindowKind, ScrollBars,
CreateModalWindow, UseWindowModally,
AutoRestoreProc, RemoveWindow;

FROM DMWindIO IMPORT
SelectForOutput,
SetWindowFont, WindowFont, FontStyle, Cellwidth,
BackgroundWidth, BackgroundHeight,
SetPen, WriteString;

FROM DMEditFields IMPORT
Editltem,
MakelntField, IsInteger,
MakePushButton, UseAsDefaultButton,
SelectField;

VAR
thelntl: INTEGER;
theint2: INTEGER;

TYPE
MyModalDialog = RECORD
myEntryForm: Window;
wf: WindowFrame;
acceptlt, cancelled, entryFormOk: BOOLEAN;
okBut, cancelBut: Editltem;
(*. from here on insert your dialog specific objects .*)
middle, yTxtLn: INTEGER;
oldintl: INTEGER; intF1: Editltem;
oldInt2: INTEGER; intF2: Editltem;
myBut: Editltem;
(*. define more of your own objects ad libitum .*)
*

*

END (* RECORD *);

VAR
mdlg: MyModalDialog;

PROCEDURE DoOk;
BEGIN
(* get possibly edited, new values *)
mdlg.acceptlt := IsInteger(mdlg.intF1, thelntl) AND
Isinteger(mdlg.intF2, thelnt2);
(*. possibly make further tests, e.g. conistency tests,
before accepting the values definitely .*)
END DoOk;

PROCEDURE DoCancel;
BEGIN

mdlg.cancelled:=TRUE;

(* restore old values *

thelntl:= mdig.oldintl; theInt2:= mdig.oldInt2;
END DoCancel;

PROCEDURE DoMyButton;

BEGIN
(*. your statements .*)
(*.e.g. ¥
SelectForOutput(mdlg.myEntryForm);
SetPen(mdlg.middle, mdlg.yTxtLn);
WriteString("Hello");

END DoMyButton;

PROCEDURE DoModalDialog;
CONST leftMarg = 14; lineH = 22; butWidth = 75; intFW = 6;
VAR Xx,y: INTEGER;
BEGIN
(* save old values *)
mdlg.oldIntl:=thelntl;
mdlg.oldInt2:=theInt2;
(* determine size and position of modal dialog (entry form) and open window *)
mdlg.wf.w:=360; mdlg.wf.h:=150;
mdlg.wf.x := (BackgroundWidth()-mdig.wf.w) DIV 2;
mdlg.wf.y := (BackgroundHeight()-mdig.wf.h) DIV 2;
CreateModalWindow(mdlg.myEntryForm, SingleFrameShadowed,
WithoutScrollBars, mdlg.wf, AutoRestoreProc);
SetWindowFont(Chicago, 12, FontStyle);
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mdlg.middle := (mdlg.wf.w-6*CellWidth()) DIV 2;

(* display editing fields for each variable you wish to edit *)

x := leftMarg; y := mdlg.wf.h-lineH;

SetPen(x,y); WriteString("Integer 1 (thelnt1)");

x := mdlg.middle;

MakelntField(mdlg.myEntryForm, mdlg.intF1, X, y, intFW, theintl, 0, 10);

x = leftMarg; y :=y - lineH;

SetPen(x,y); WriteString("Integer 2 (thelnt2)");

x := mdlg.middle;

MakelntField(mdlg.myEntryForm, mdlg.intF2, x, y, intFW, theInt2, MIN(INTEGER), MAX(INTEGER));

x := leftMarg; y :=y - lineH-11; mdlg.yTxtLn :=y;

MakePushButton(mdlg.myEntryForm, mdlg.myBut, X, y, butWidth DIV CellWidth(),
"Say it", DoMyButton);

(*. define your own fields ad libitum .*)

* *'

(* make standard Ok and Cancel buttons *)

MakePushButton(mdlg.myEntryForm, mdlg.okBut, mdlg.wf.w-butWidth-leftMarg, lineH,
butWidth DIV CellWidth(), okButtonText, DoOKk);

UseAsDefaultButton(mdlg.okBut);

MakePushButton(mdlg.myEntryForm, mdlg.cancelBut, leftMarg, lineH,
butWidth DIV CellWidth(), cancelButtonText, DoCancel);

(* place cursor into e.g. the first editable field or wherever you wish *)

SelectField(mdlg.intF1);

(* fire up the modal dialog *)

UseWindowModally(mdlg.myEntryForm, mdlg.acceptlt, mdlg.cancelled);

(* dialog has finished, clean up *)

RemoveWindow(mdlg.myEntryForm);

mdlg.entryFormOk := NOT mdlg.cancelled;

IF mdlg.entryFormOk AND mdlg.acceptlt THEN

(*. do postprocessing if necessary .*)
END(*IF%);
END DoModalDialog;

( )
(*#H##  Keyboard Usage and Portable Programing  #####*)

( )

*. x°
(*=====Programing special characters portably =====*)
(* *°

FROM DMKeyChars IMPORT ProgrammedOn, ComputerPlatform, BestCH;
VAR bullet: CHAR;

ProgrammedOn(Mac);
bullet := BestCH(245C); (* = CHR(165) = "*" (on Mac only) *)

(* NOTE: don't program bullet := BestCH("+"), since some transfer
techniques such as WINFTP (Windows ftp) alter the source code
when transfering it from one machine to the other *)

FROM DMMaster IMPORT AddKeyboardHandler, InspectKey, KeyAccepted,
FROM DMKeyChars IMPORT command, capslock, shift;

PROCEDURE MyKeyboardHandler;
VAR ch: CHAR; m: BITSET;
BEGIN (* MyKeyboardHandler *)
InspectKey(ch, m); ch := CAP(ch); (* case insensitive *)
IF (m=command,shift) AND (ch="H") THEN
KeyAccepted;
(*. *** do what you want *** *)
END(*IF*);
END MyKeyboardHandler;

PROCEDURE InstallMyKeyboardHandler;
CONST lowPriority = (MAX(INTEGER) DIV 4) * 3;
BEGIN (* InstallMyKeyboardHandler *)
AddKeyboardHandler(MyKeyboardHandler,lowPriority);
END InstallMyKeyboardHandler;

(*=====Portable programing =====*)
(* *'

FROM DMStrings IMPORT FindInString;
FROM DMSystem IMPORT GetComputerName, ComputerSystem, SUN, IBMPC,
IBMRisc6000;

PROCEDURE RunsOnAMac(): BOOLEAN;
VAR cn: ARRAY [0..3] OF CHAR; macinName: BOOLEAN,; fst,Ist, cs: INTEGER;
BEGIN (* RunsOnAMac *)
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GetComputerName(cn);
macInName:= (CAP(cn[0])="M") AND (CAP(cn[1])="A") AND (CAP(cn[2])="C");
fst:= 0; Ist := 0;
maclinName := maclnName OR FindInString(cn,"Mac" fst,|st);
cs := ComputerSystem();
RETURN macinName OR (cs<SUN);
END RunsOnAMac;

PROCEDURE RunsOnAnIBMPC(): BOOLEAN;
VAR cs: INTEGER;
BEGIN (* RunsOnAnIBMPC *)
cs := ComputerSystem();
RETURN (IBMPC<=cs) AND (cs<IBMRisc6000)
END RunsOnAnIBMPC;

{

(et Strings HHHHE)

( )
* x°

(*===== Extract substrings =====*)

(* x°

FROM DMStrings IMPORT ExtractSubString;

CONST atEOS = MAX(INTEGER) (* at End Of String*); delimiter ="|";
VAR i: INTEGER; fromStr,subStr: ARRAY [0..hi] OF CHAR;

i=0;
REPEAT
ExtractSubString(i,fromStr,subStr,delimiter);
(*. *** do with substring subStr what you want *** .*)
UNTIL i=atEOS;

i := 0; ExtractSubString(i,fromStr,subStr,delimiter);
WHILE (subStr[0]<>0C) DO
(*. ** do with substring subStr what you want *** .*)
ExtractSubString(i,fromStr,subStr,delimiter);
END(*WHILE¥);

(
(i About )

FROM DMMenus IMPORT InstallAbout;

FROM DMWindows IMPORT RectArea;

FROM DMWindIO IMPORT SetPos, StringArea, GetPen, SetPen,
SetWindowFont, WindowFont, FontStyle, FontStyles, WriteString;

CONST
aboutWidth = 400;
aboutHeight = 200;

PROCEDURE AboutProc;
CONST
begLn =2;
VAR
centerWidth,centerLine,leftMar: INTEGER,;

PROCEDURE SetCenterWidth (w: INTEGER);
BEGIN

centerWidth := w;
END SetCenterWidth;

PROCEDURE SetCenterLine (I: CARDINAL);

BEGIN
centerLine := |; SetPos(l,leftMar);
END SetCenterLine;

PROCEDURE WriteCenteredLn (s: ARRAY OF CHAR);
VAR a: RectArea; bl,ss,xx,yy: INTEGER,;

BEGIN
SetPos(centerLine,leftMar);
StringArea(s,a,bl,ss);
GetPen(xx,yy); SetPen((centerWidth-a.w) DIV 2,yy);
WriteString(s);
INC(centerLine); SetPos(centerLine,leftMar);

END WriteCenteredLn;

BEGIN (*AboutProc*)
leftMar := 2;
SetCenterWidth(aboutWidth);
SetCenterLine(begLn);
SetWindowFont( Geneva, 12, FontStyleunderline,bold );
WriteCenteredLn("My P ro g");
SetWindowFont( Geneva, 9, FontStyle );
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SetCenterLine(begLn+3);

WriteCenteredLn("What it does...");

WriteCenteredLn(™);

WriteCenteredLn("Programmed by FirstName LastName");

WriteCenteredLn("© ETHZ V1.1 (March/1999)");

WriteCenteredLn(™);

WriteCenteredLn("This utility may be copied freely, but not for profit!");

WriteCenteredLn("Our website: http://www.ito.umnw.ethz.ch/SysEcol");
END AboutProc;

PROCEDURE InstallMenus;
BEGIN
InstallAbout("About MyProg...",aboutWidth,aboutHeight,AboutProc);

END InstallMenus;

*. *

)
(*=====Simple, Predefined Graphics =====*)
(* *)

FROM DMWindIO IMPORT DisplayPredefinedPicture;

CONST
aboutWidth = 400;
aboutHeight = 200;

PROCEDURE AboutProc;
CONST aboutPictID = 29801(*. actually ID of your picture, see e.g. ResEdit.*);
BEGIN
DisplayPredefinedPicture(
END AboutProc;

,aboutPictID,aboutFrame);

PROCEDURE InstallMenus;
BEGIN
InstallAbout("About MyProg...",aboutWidth,aboutHeight,AboutProc);

END InstallMenus;

( )
(*#####H Reporting on Date and Time  #####*)
( )

FROM DMClock IMPORT Today, Now;

FROM DMWindIO IMPORT WriteString, Write, WriteLn;

FROM WriteDatTim IMPORT DateAndTimeRec, DateFormat, TimeFormat,
WriteDate, WriteTime;

PROCEDURE ReportDateAndTime;
VAR dt: DateAndTimeRec;

PROCEDURE GetDateAndTime(VAR dt: DateAndTimeRec);
BEGIN

Today (dt.year,dt.month,dt.day, dt.dayOfWeek);

Now (dt.hour,dt.minute, dt.second);
END GetDateAndTime;

PROCEDURE RecordDateTime(s: ARRAY OF CHAR; dt: DateAndTimeRec);
BEGIN
WriteString(s);
WriteDate(dt,Write,letMonth); WriteString(" at ");
WriteTime(dt,Write,brief24hSecs); WriteLn;
END RecordDateTime;

BEGIN (*ReportDateAndTime*)
GetDateAndTime(dt);
RecordDateTime("SomethingAsOf",dt);

END ReportDateAndTime;
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6 Appendix

6.1 How to Get the “Dialog Machine”

The “Dialog Machine” is distributed via tH&ITERNETas part of themodeling and
simulation packagRAMSES. Visit our home page

http://www.sysecol.ethz.ch
where you can also learn about the latest updates.
The “Dialog Machine” has its own home page at
http://www.sysecol.ethz.ch/SimSoftware/RAMSES/DialogMachine. html

where you can learn about latest developments and download latest releases.
Finally, the “Dialog Machine” is also available on the

"CD Apprentice"
as an excellent bargain from this company:

Celestin Company, Inc., 5652 NE Meadow Road, Kingston, WA 98346-9505,
Telephone 360 297 8091 -- Fax 360 297 8092tp://www.celestin.com/apprentice/

Plese send feedbacks to

mailto:RAMSES@env.ethz.ch
?

6.2 Hard- and Software Requirements

The “Dialog Machine” is currentlyavailable for the wholeApple® Macintosh®
computer family (except for machines with less than 512KByte Rkl the 64KByte
ROM, i.e. the very first Maand theFat Macare no longer supported; every machine
from theReflexon are supported, including Power Macs) and in a version with exaetly
same interfacesn IBM PCs running undefWindows 3.1".If Windows can run on
your IBM PC, the “Dialog Machine” will run easily.

8 Researclids forModeling andSimulation of EnvironmentalSystems.
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On the Macintosh the latest version 3.0.x of the “DialMgchine” has been
implemented using the newest Mod@lamplementationMacMETH® Version 3.2.8.
MacMETH was developed at the department of Comp8taence at the Swiss Federal
Institute of Technology Zurich ETHZ under Prof. Dr.\Nirth, the creator of Pascal and
Modula2 (MacMETH s a fast Moduk2 languagesystem for the Macintosh; it consists
of al-pass compiler, symbolic debugger, editor (displaying compilation errors), merge
utility (merges compilation error messages istmurce), linker respectively application
maker, loader, plus a shétl quickly switch between compiler, editor, and debugger or
execute a program). Theie also a special source-code compatible compiler available,
which supports the 6802@sp. 68030 CPU and the floating point coprocessor 68881
resp. 68882. It enhances the computing performance for some mathefoattiahs like
transcendental functions (e.gin, Exp) considerably (direct instructions bypassing
SANE)). At present MacMETIls supported by the Terrestrial Systems Ecology Group
of ETHZ. The latest compiles compatible with the latest hardware and MacOS, notably
OS 9.x and OS X (in the Classic environment).

Macintosh. In order taise the “Dialog Machine” (any version) you need a Macintosh
computer with at least 5126f memory, the 64K ROM (satisfied by all current models),
and a hard disk or t w800 KB floppy disks. Every System software later than 2.4 up to
MacOS X is sufficient to run a “Dialog Machine” program. Howelteis recommended

to haveat least 1 MB RAM and a hard disk (although you could develop large “Dialog
Machine” programs on a floppy based computer with onlyKkBRZRAM; the only thing

you would need is a bit more of patience).

IBM PC. The currentDialog Machine” 3.0.x needs Windows 3.1 or higher up to the
most recent and the hardware requibyd Windows. Moreover you need to buy the

license for the Modula-2 windows developing systénhard disk is a must and because

of Windows you need also lots of memory.

Visit
http://www.sysecol.ethz.ch/SimSoftware

to learn about the latest details on hardware and software requirements.

6.3 License Agreement - Copyright

The “Dialog Machine” version 2.2 isurrently distributed as freeware (but not public domain) on an “as

is” basis. No support, e.g. hot line etc. is offered. Documentation is provided togigthtre software

in electronic form only. No warranty for correctness of the programs is provided. The distribtitiisn of
software is primarilyfor academic usage, i.e. teaching and research. The demonstration programs
explainedbelow are public domain software and may be copied or altered freely as long as they are not
used for commercial purposes. All copyrigtemain with the authors of the “Dialog Machine” and the
Swiss Federal Institute of Technology Zurich, Switzerland.

You may use the “Dialog Machine” to develop programsany way you desire.
However, we require that you

give us some credit by mentioning in your softwarethe software
documentation, and/or scientific publication in a well visible fashion

9 MacintoshModulaETH
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that you have developed yoswftware by means of the Dialog Machine. In particular do
we ask you to leave in your software the copyright notice windbwhe “Dialog
Machine”intact. If you copy the software for someone else, you may do so, but please,
copy everything exactly as you have received it from us.
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7 Quick Reference

D al og Machi ne \ersion 3 (rel eased as Version 3.1.8 (My/2005) or |ater)(c) 1988-2005 Andreas Fischlin, Systens Ecol ogy, and Siaiss Federal Institute of
Technol ogy Zurich ETHZ
http://ww sysecol . et hz. ch/ http://ww sysecol . et hz. ch/ S ngof t war e/ RAVBES

| Marks lines which contain objects which have been added since Version 1.0

(
(*#mttt KERNEL MODULES >
(

(* DMDonver si ons )

TYPE Real Format = (F xedFornat, ScientificNotation);

PROCEDURE SringToCard(str: ARRAY OF GHAR VAR card: CARDINAL; VAR done: BODLEAN);

PROCEDURE CardToString(card: CARDINAL; VAR str: ARRAY OF GHAR length: CARONAL);

PROCEDURE SringToLongCard(str: ARRAY OF GHAR VAR [ card: LONGCARD VAR done: BOOLEAN);

PROCEDURE LongCar dToStri ng(l card: LONGCARD VAR str: ARRAY OF GHAR length: CARDNAL);

PROCEDURE SringTol nt(str: ARRAY GF GHAR VAR int: INTEGEER VAR done: BOOLEAN);

PROCEDURE IntToSring(int: INTEGER VAR str: ARRAY OF GHAR length: CARDINAL);

PROCEDURE SringTolongl nt (str: ARRAY OF GHAR VAR lint: LONGNT; VAR done: BOOLEAN);

PROCEDURE Longl ntToString(lint: LONGNT, VAR str: ARRAY OF GHAR length: CARDI NAL);

PROCEDURE SringToReal (str: ARRAY OF GHAR VAR real : REAL; VAR done: BODLEAN);

PROCEDURE Real ToString(real : REAL; VAR str: ARRAY OF GHAR length, dec: CARDONAL; f: Real Fornmat);

PROCEDURE SringToLongReal (Str: ARRAY OF GHAR VAR longReal : LONGREAL; VAR done: BODLEAN);

PROCEDURE LongReal ToString(l ongreal : LONGREAL; VAR str: ARRAY 0F GHAR |length, dec: CAEDNOL f: Real Format);
| PROCEDLRE HexStringToBytes(hstr: ARRAY OF CGHAR VAR x: ARRAY (F BYTE, VAR done: BOOL
| PROCEDLRE BytesToHexString(x: ARRAY GF BYTE VAR hstr: ARRAY OF HAR); PROCEDLRE Set HexDi gi t sUpper Case( upper C  BOOLEAN);
| PROCEDLRE ||| egal Synt axDet ect ed(): BOOLEAN

| PROCEDURE Undef REAL(): REAL; (* = I\N\(Ol7) *) PROCEDURE Undef LONGREAL(): LONGREAL; (* = I\N\(Ol7) *)

| PROCEDLRE | slhdef REAL(x: REAL): PROCEDURE | slhdef LONGREAL(Xx:  LONGREAL) :

(* DM.anguage )
QON\ST

| all&k =0;

(* General ('Dialog Machine' and ot her soft\/\are | ayers) *)
| badProgS ate (* should not occurr *) =

| onl yAnl nsert = -3; unknov\nErr =-2 insuff Mem= -1,

| tooQ dvac = 9; t ooManyTer niroc = 10; not | npl enent ed = 100;
(* DM/ndl O ari thnetic *)

| intQerflow= 1; | owtpSane = 2;
(* User Input (CMEntryForns etc.) *)

| nunExpected = 5; out 3 Range = 7; wongChar = 3;

| w ongChar G None = 14; onl ylChar = 4; onl ylChar O None = 15;

| stringTooLong = 16;

(* pj ect access *)

| unknownWndow = 8; unknownEdi tF el d = 6; unknown@ aph = 11;
(* DVeDG aphs *)

| noLogScal e = 12; graphTooSmal | = 17;

(* DWFles: Subsequent nessage order fits DMA | es. Response, i.e. code = fil eResBase+GR(f.res) *)
fil eResBase = 20,

|

| fileNot Found = 21 vol Not Found = 22; fileDd gGancel l ed = 23;
| unknownF | e = 24; tooManyH | es = 25; di skRull = 26;

| i nsuf f Menfor Fi | eFct = 27, fil eA readyCpen = 28; filelsBusy = 29;

| filelsLocked = 30; fil eFct Not Done = 31;

(* Bror constants beyond userBase for free use *)
| user Base = 300;

(* See also nodul e Erors fromAuxLib for further constants and error nessages display *)
TYPE Language = (English, Gernan, French, Italian, MlLanguagel, MLanguage2);

PROCEDURE  Set Language(| :  Language) ; PROCEDURE Qurrent Language(): Language;
| PROCEDLRE GetMsgSIring(nsgN: |NTEGER VAR str: ARRAY OF OHAR);

(* DWast er )

TYPE MuseHandl ers = (WndowQont ent, Bri ngToFront, RenoveFrontront, Redef Wndow, d oseWndow);
MouseHandl er = PROCEDURE (Wndow) ; Keyboar dHandl er = PROG SubProgSatus = (nornal, abnornal);

VAR Mast er Done:  BOOLEAN
| PROCEDURE AddSet upProc(sup: PROC priority: |NTEGR); PROCEDURE RenoveSet upPr oc(sup: PR3O ;
| PROCEDURE AddMbusetand| er (whi ch:  Mbusetandl ers; nhp: MuseHandl er; priority: |NTEGR);
| PROCEDURE RenoveMuseHand| er (whi ch:  Mousetand! ers;  nip: Nouserandi er);

| PROCEDURE AddKeyboar dHand| er (khP: Keyboar dHandl er; priority: |NTEGR);
| PROCEDLRE RenoveKeyboar dHand| er (khP: ~ Keyboar dHandl er) ;

| PROCEDLRE | nspect Key(VAR ch: CHAR VAR nodi fiers: B TSET); PROCEDURE KeyAccepted; PROCEDURE DoTi | | KeyRel eased(p: PROD);
| PROCEDLRE Set Keyboar dHand| er Mbde( readGet sThem BOOLEAN maxPriority: |NTEGR); PROCEDURE Read(VAR ch: GHAR);
| PROCEDLRE Get Keyboar dHand! er Mbde( VAR readGet sThem BODLEAN VAR naxPriority: |NTEGR); PROCEDURE BusyRead( VAR ch: GHAR);
PROCEDURE Showwdi t Synibol ; PROCEDURE H deWdi t Synibol ; PROCEDURE Wi t (nrTi cks: LONGCARD); (* 1 tick = 1/60 second *)
| PROCEDLRE SoundBel | ; PFCDEIJEHayPredeflnedMJS| c(fileNane: ARRAY OF CHAR nusicl D INTEGR);
PROCEDURE | ni t D al ogMachi ne; PROCEDURE RunD al ogMvachi ne; PROCEDURE D al ogMichi nel sRunni ng() :  BOOLEAN
PROCEDURE Qui t D al ogMachi ne; PROCEDURE Abor t O al oghichi ne; PROCEDLRE D al ogMichi neTask;

PROCEDURE Gal | SubProg(nodul e: ARRAY OF CHAR VAR status: SubProgSt at us) ;
| PROCEDLRE For ceD al oghMachi nel nt oBat chvbde(bm BOOLEAN) ; PROCEDURE D al ogMvichi nel s| nBat chMbde() :  BOOLEAN

(* DWenus )

TYPE Menu; Conmand,; AccessSatus = (enabl ed, disabled); M ki ng = (checked, unchecked); Separator = (line, blank);
Qui t Proc = PROCEDURE( VAR BOOLEAN);  Separator Posi tion = (beforeQml, af terQmi);

| VAR MenusDone: BOOLEAN not | nstal | edMenu:  Menu; not I nst al | edCommand:  Gormand;

PROCEDURE I nstal | About (s: ARRAY OF GHAR w h: CARONAL; p: PROD;
PROCEDURE NbDeskAccessori es;
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PROCEDURE | nstal | Menu( VAR m Menu; nenuText: ARRAY OF GHAR ast: AccessSatus);

| PROCEDURE Instal | SubMenu (i nMenu: Menu; VAR subMenu: Menu; nenuText: ARRAY OF GHAR ast: AccessSatus);
PROCEDURE I nstal | Gnmand(m  Menu; VAR c: Gonmand; cnaText: ARRAY OF GHAR p: PROC ast: AccessSatus; chm Mrking);
PROCEDURE I nstal | Ali asChar(m Menu; c¢: Gommand; ch: GHAR);

| PROCEDURE Install Separator(m Menu; s: Separator); PROCEDURE RenoveSeparator (m Menu; s: CARDINAL) ;

| PROCEDURE RenoveSepar at or A Gonmand(m  Menu; cnd: Gonmand; sp: Separ at or Posi tion) ;

PROCEDURE I nstal | Qui t Conmand(s: ARRAY OF GHAR p: QuitProc; aliasChar: GHAR);
| PROCEDURE H deSubQui t (onLevel : CARDI NAL); PROCEDURE ShowBubQui t (onLevel : CARDI NAL) ;
PROCEDURE WseMenu(m  Menu) ; PROCEDURE UseMenuBar ;
PROCEDURE RenoveMenu( VAR m Menu) ; PROCEDURE Rsm)veMenuBar;
| PROCEDURE RenoveQommand(m  Menu; cnad:  Gonmand) ;
PROCEDURE Enabl eDeskAccessori es; PROCEDURE O sabl eDeskAccessor i es;
PROCEDURE Enabl eMenu(m  Menu) ; PROCEDURE O sabl eMenu(m  Menu) ;
PROCEDURE Enabl eGonmand(m  Menu; c: CGonmand) ; PROCEDURE O sabl eonmand(m  Menu; c¢: Conmand) ;
PROCEDURE CheckGonmand(m Menu; c¢: - Gonmand) ; PROCEDURE Lhcheck@nmand(m  Menu; c¢: Conmand) ;
| PROCEDURE Set CheckSynfm Menu; c: Gonmand; ch: GHAR); PROCEDURE | sGonmandChecked(m  Menu; c¢: Cormand) : BOOLEAN
| PROCEDURE ChangeConmand(m Menu; c: Gonmand; p: PROD); PROCEDURE Change@nmandText (m Menu; c¢: Gonmand;

newOmiText : ARRAY OF GHAR);
PROCEDURE ChangeAl i asChar (m Menu; ¢: Gonmand; newCh: (HAR);  PROCEDURE ChangeQui t Ali asChar (onLevel : CARD NAL; newAliasCh: GHAR);

PROCEDURE Execut eonmand(m  Menu; c¢: Gormand) ; PROCEDURE Execut eAbout ;
PROCEDURE MenuBxi st s(m  Menu): BOOLEAN PROCEDURE GonmandExi sts(m Menu; c: Gonmand) : BOOLEAN
PROCEDURE MenulLevel (m Menu): CARDI NAL; PROCEDURE GonmandLevel (m Menu; ¢ Gonmand) : CARD NAL;

PROCEDURE Get MenuAttributes(m Menu; VAR nenuN: CARD NAL; VAR nenuText: ARRAY OF GHAR VAR ast: AccessS atus;
VAR i sSubMenu: BOOLEAN VAR parent Menu:  Menu) ;

| PROCEDURE Get onmandAttri butes(m Menu; c: Gonmand; VAR cnuN: CARDINAL; VAR cndText: ARRAY GF GHAR VAR p: PROC

VAR ast: AccessSatus; VAR chm Mrking; VAR chnth, aliasCh: GHR);

PROCEDURE | nst al | Predef i nedvénu (fileNane: ARRAY GF GHAR nenul D INTEGER VAR m Menu);

PROCEDURE | nst al | Predef i nedSubMenu (fileNane: ARRAY GF GHAR nenul D INTEGER inMenu: Menu; VAR subMenu: Menu);

PROCEDURE | nst al | Predef i nedConmand (fileNane: ARRAY OF GHAR nenul D itenN: INTEGER m Menu; VAR c: Gonmand; p: PROD);

PROCEDURE | nstal | PredefinedSeparator (fileNane: ARRAY OF GHAR nenul D iteniN: INTEGER m Menu);

PROCEDURE SaveAsPr edef i nedMenu (fileNane: ARRAY GF GHAR nenulD INTEGER m Menu);

PROCEDURE SaveAsPr edef i nedMenuSection (fil eNane: ARRAY OF GHAR nenul D INTEGER m Menu; naxlteniN: | NTEGR);

(* DWessages )

| GONST LNBREAK = 15C undef MgNF = -1; toScreen = 0; toJournalFle = 1;

| TYPE MsgRetri eveProc = PROCEDURE ( INTEGER, VAR ARRAY OF CHAR);
| MsgDevi ce = [toScreen. . toJournal File]; MgWiteProc = PROCEDURE ( GHAR ); MsgWitelnProc = PROG

PROCEDURE Ask(question: ARRAY OF GHAR but Texts: ARRAY OF GHAR butWdth: CARDI NAL; VAR answer: | NTEGER);
PROCEDURE D spl ayBusyMessage( nsg: ARRAY OF GHAR); PROCEDURE D scar dBusyMessage;

PROCEDURE Inform  (paragr aphl par agr aph2, paragraph3: ARRAY OF GHAR);

PROCEDURE Dol nform (nsgnr: | NTEGER nodl dent, | ocDescr, insertions: AR:AY - GAR;

PROCEDURE Vérn (paragraphl, paragraph2, paragraph3: ARRAY OF

PROCEDURE DoVrn (nsgnr: | NTEGER nodl dent, |ocDescr, insertions: AR:AY - GAR;

PROCEDURE Abor t (paragraphl, paragraph2, paragraph3: ARRAY OF

PROCEDURE DoAbort  (nsgnr: | NTEGER nodl dent, |ocDescr, insertions: ARRAY CF R

PROCEDURE Set MsgRet ri eveProc(rp: MsgRetri eveProc); PROCEDURE Get MsgRet ri eveProc( VAR rp: MsgRet ri eveProc) ;
PROCEDURE WseFor MsgJour nal i ng(V\p MgWiteProc; wnp: MgWitelLnProc);
PROCEDURE Set MaxMsgs (nax: | NIEGER) ;
PROCEDURE Set MsgDevi ce (forAsk, forlnformforVérn, forAbort: MgDevice);
PROCEDURE Get MsgDevi ce (VAR for Ask, forlnformforVern, forAbort: MgDevice);
PROCEDURE AskPr edef i nedQuesti on(fil eNane: ARRAY OF GHAR alertI D | NTEGER
stri,str2,str3,str4 ARRAY OF GHAR VAR answer: | NTEGR);

(* DVE or age )

| PROCEDURE Allocate( VAR p: ACCRESS size: LONGNM); PROEDURE Al ocat eQnLevel (VAR adr: ADDRESS, size: LONGNT; onlLevel : |NTEGR);
| PROCEDURE DCeal | ocat e( VAR p:  ADDRESS) ; PROCEDURE Deal | ocat eQnLevel (VAR p: ACDRESS onlLevel : | NTEGR);

(* IBMPC conpatibility: *)
| PROCEDURE ALLCCATH VAR p: ACCRESS size: CARDNAL); PROCEDURE DEALLQCATH VAR p: ADDRESS, size: CARDINAL);

(* DMB rings )
TYPE Sring; SringRelation = (snaller, equal, greater);
| VARnotAllocatedtr: Sring; ResourceStringsDone: BOOLEAN

| PROOEDURE AllocateSr (VAR strRef: Sring; s: ARRAY O GHAR); PROCEDURE Deal | ocateSr (VAR strRef: Sring);
| PROCEDURE SetSr(VAR strRef: Sring, s: ARRAY OF GHAR); PROCEDURE Get Sr(striRef: Sring; VARs: ARRAY OF GHAR);
| PROCEDURE StrlLevel (strRef: Sring): CARD NAL; PROCEDURE Srlength(strRef: Sring): |

PROCEDURE Lengt h(VAR string: ARRAY OF GHAR: | NTEGRR
PROCEDURE Assi gnSring(source: ARRAY OF GHAR VAR d: ARRAY OF OHAR);
| PROCEDURE Append( VAR dest: ARRAY OF GHAR source: ARRAY OF HAR); PROCEDURE AppendCh( VAR dest: ARRAY OF GHAR ch: GHAR);
| PROCEDURE AppendStr(VAR strRef: Sring; s: ARRAY OF OHAR); PROCEDURE AppendChr (VAR strRef: Sring; ch: GHAR);
| PROCEDURE oncatenate(first, second: ARRAY OF GHAR VAR result: ARRAY OF GHAR);
| PROCEDURE QopySiring (VAR from ARRAY OF GHAR i1, nrhs: INTEGER VAR to: ARRAY OF GHAR VAR 21 INTEGR);
| PROCEDURE QopySIr( from Sring; VARto: Sring );
| PROCEDURE Qopy(from ARRAY OF GHAR startindex, nrd Chars: |NTEGER VARto: ARRAY OF GHAR);
| PROCEDURE Extract SubString(VAR curPoslnS cS | NTEGER VAR srcS destS ARRAY OF GHAR deliniter: GHAR);
| PROOEDURE FindinSring (VAR theSring: ARRAY OF GHAR searchSr: ARRAY OF GHAR VAR firstCh,last Ch: | NTEGER): BOOLEAN
| PROCEDURE Qonpar eStrings(sl, s2: ARRAY OF GHAR): SringRel ation;
| PROCEDURE QonpVar Strings( VAR a, b: ARRAY OF GHAR): SringRel ati on;
| PROCEDURE QonpSr( VAR a2 ARRAY OF HAR  bS Sring): SringRel ation;
PROCEDURE LoadString(fileNane: ARRAY OF GHAR stringlD INTEGER VAR string: ARRAY OF GHAR);
PROCEDURE SoreString(fileNane: ARRAY OF GHAR VAR stringl D INI'BEER string: ARRAY OF GHAR);
PROCEDURE Get R ring(stringl D INTEGER VAR str: ARRAY OF
| PROCEDURE SetRXringNane (fileNane: ARRAY GF GHAR stringl D INI'BEER nane: ARRAY OF GHAR);
| PROCEDURE GetRIringNane (fileNane: ARRAY OF GHAR stringlD INTEGER VAR nane: ARRAY OF OHAR);
PROCEDURE New&t ri ng(VAR s: ARRAY OF GHAR): String; PROCEDURE Put Sring(VAR striRef: Sring; VAR s: ARRAY OF HAR);

(* DvByst em )
QONST start Wlevel = 1; naxLevel = 5;

PROCEDURE Qurrent DMLevel () CARDI NAL; PROCEDURE Level i sDMevel (1: CARDI NAL): BOOLEAN
| PROCEDURE Level | sTerninating(): BOOEAN

| PROCEDURE TopDMeevel (): CARD NAL; PROCEDURE DoOnSubProglevel (1: CARDNAL;, p: PROD);

| PROCEDURE ForceDMLevel (extralevel : CARD NAL); PROCEDURE ResuneDMLevel (nor nal Level : CARD NAL) ;
| PROCEDURE Install InitProc(ip: PROG VAR done: BOOLEAN); PROCEDURE Execut el ni t Procs;

| PROCEDURE Instal |l TernProc(tp: PROC VAR done: BOOLEAN); PROCEDURE Execut eTer nir ocs;

| PROCEDURE Get DMfersi on( VAR vers, | ast Modi f Date: ARRAY OF GHAR) ; PROCEDURE Syst enVersi on() :
| PROCEDURE Get Gonput er Nane( VAR nane:  ARRAY OF GHAR);

| PROCEDURE RunsQnAMac(): BODLEAN

| PROCEDURE Runsl nvacCBA assi ¢(): BOOLEAN

| PROCEDURE Runsl nvacCBX() : BOOLEAN

| PROCEDURE RunsnAnl BWPQ): BOODLEAN

| PROCEDURE RunsnALhi xMachi ne() : BOOLEAN

| PROCEDURE Get CPUNane( VAR nane: ARRAY OF CHAR); PROCEDURE Get FPUNane( VAR nane: ARRAY OF GHAR) ;
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| PROCEDURE FPUPresent (): BOOLEAN PROCEDURE Get ROMNane( VAR nane:  ARRAY OF OHAR);
PROCEDURE ScreenWdth(): | NTEGER PROCEDURE Screentei ght (): | NTEGERR

| PROCEDURE Mai nScreen(): |

| PROCEDURE Super Screen( VAR whi chScreen, x,y,wh, nrd@lors: INTEGER colorPriority: BOOLEAN;

(* lowlevel routines *)

MenuBar Hei ght (): | NTEGER PROCEDURE Titl eBarHeight (): | NTEGER PROCEDURE Scrol | BarWdth(): | NTEGER

| PROCEDURE G owl conS ze(): | NTEGER

| PROCEDURE MaxPi xel Depth(): INTEGER (* supported by DMregardl ess of currently used screen *)

| PROCEDURE HowhanyScreens(): |NTEGER PROCEDURE Get Screend ze(screen: |NTEGER VAR X, y,w h: | NTEGR);
| PROCEDURE P xel Dept hOnScreen(screen: | NTEGR): | NTEGER

QONST unknown = 0;
| Mac512KE =3 MacSE30 = 9 MacLC = 19; MacPower Book140 = 25; SN = 101; | BMPC
| MacH us = 4; MacPort abl e = 10; MicQuadr a900 = 20; MaclA | = 19; SUNB =102 | BVAT
| MacSE =5 Macl | ci =11; MacPower Book170 = 21; MacQuadr a950 = 26; SUNSpar ¢ = 103; | BW2
| Macl | = 6; Macl | fx =13; MicQuadr a700 = 22; | BMR sc6000 =
| Macl | x =7 Micd assic = 17; Macd assi cl | = 23;
| Macl | cx =8; Macl | si = 18; MacPower Book100 = 24;
PROCEDURE Qonput er Systeng): | NTEGER
QONST (PUBB000 = 1; CPLB088 = 201; (PLB0186 = 203; FPUB888L = 1;
QPUBB010 = 2; QPLB086 = 202; QPLB0286 = 204; FPUB8882 = 2;
QPUBB020 = 3; (PLB0386 = 205; FPUB8040 = 3;
| CPUBB030 = 4; CPLB0486 = 206;
| CPUBB040 = 5,
| PROCEDURE GPUType(): | NTEGRR PROCEDURE FPUType(): | NTEGRR
| GONST MacKeyboard = 1; AExtendkbd = 4; Port abl el SKbd = 7; ABKbd! | = 10; Pw Bkl SCKbd 13;
| MacKbdAndPad = 2; ADBKeyboard = 5; East woodl SCKbd = 8; ADB SCKbdl | = 11;
| McH uskbd = 3; Port abl ekbd = 6; Sarat ogal Skbd = 9; Pwr BKADBKbd = 12;
PROCEDURE Keyboard(): | NTEGRR
| GONST ROWb4k = 1; ROM28k = 2; ROVR56K = 3; RVG12k = 4; ROMO024k = 5; (* RMtypes *)
| PROCEDURE RMIype(): | NTEGER PROCEDURE RMersi onN () | NTEGERR PROCEDURE Qui ckDr awver si on(): REAL;
(* DWVndl O )
TYPE MouseMdi fi ers = (ordinary, cmded opted, shifted, capsLock, controlled); Qickkind = SET G- MuseMdi fiers;
DragProc = PROCEDURE (I NTEGER | NTEGR);
VAR Wndow Chone:  BOOLEAN
PROCEDURE Poi nt A i cked(x,y: INTEGER naxDst: | NTEGER): BOOLEAN
PROCEDURE Rect Qi cked(rect: Rect Area): BOOLEAN
PROCEDURE Poi nt Doubl eQ i cked(x,y: INTEGER naxDst: | NTEGER): BOOLEAN
PROCEDURE Rect Doubl ed i cked(rect: Rect Area): BOOLEAN
| PROCEDURE GetLast@ick(VAR x,y: INTEGER VAR click: QickK nd): BOOEAN
| PROCEDURE Get Last Doubl ed i ck(VAR x,y: INTEGER VAR click: QickK nd): BOOEAN
PROCEDURE Get Qur MusePos( VAR x, y: | NTEGR)
PROCEDURE Get Last Moused i ck( VAR X, y: I NTEGER VAR click: QickKi nd);
PROCEDURE DoTi | | MBut Rel eased( p:
PROCEDURE D ag( duri ngDr agP, afterDagP DragProc);
PROCEDURE Set ont 9 ze(u: Wndow content Rect: Rect Area); PROCEDURE Get ont 9 ze(u: Wndow VAR content Rect: Rect Area);
PROCEDURE Set <crol | Sep(u: Wndow xStep, ySep: |NTEGER); PROEDURE GetScrol | Sep(u: Wndow VAR xSep, ySep: | NTEGR);

PROCEDURE Get Scrol | BoxPos(u: Wndow VAR posX posY: | NTEGR);

| PROCEDURE Set Scrol | BoxPos(u: Wndow posX, posY: | NTEGR) ;
PROCEDURE Get Scrol | BoxChange(u: Wndow, VAR changeX, changeY: | NTEGR) ;
PROCEDURE AutoScrol | Proc(u: Wndow) ;

PROCEDURE Set <crol | Proc(u: Wndow, scroIIP RestoreProc); PROCEDURE Get Scrol | Proc(u: Wndow VAR scrol | P RestoreProc);
PROCEDURE Scrol | Gontent (u: Wndow  dx, dy: | NTEGR) ; PROCEDURE MveQ'i gi nTo(u: Wndow x0, yO: | NTEGER);

PROCEDURE Sel ect For Qut put (u: Wndow) ; PROCEDURE Qurrent Qut put Wndow() :  Wndow,
TYPE Pai nt Mbde = (repl ace, paint, invert, erase);

Hie = [0..359]; GeyQontent = (light, lightGey, grey, darkGey, dark); Saturation = [0..100];

@l or = REGOD hue: Hiue; greyQontent: GeyQontent; saturation: Saturation; BEND
Pat Li ne = BYTE, Pattern = ARRAY [0..7] O Patline;

VAR pat: ARRAY [light..dark] CF Pattern; bl ack, white, red, green, blue, cyan, nagenta, yellow Qlor;

PROCEDURE Set Mbde( node:  Pai nt Mbde) ; PROCEDURE Get Mbde( VAR node:  Pai nt Mbde) ;
PROCEDURE Set Background(c: Qolor; pat: Pattern); PROCEDURE Get Background(VAR c: ol or; VAR pat: Pattern);
PROCEDURE Set @l or (c: @l or); PROCEDURE Get @l or (VAR ¢: ol or) ;

PROCEDURE SetPattern(p: Pattern); PROCEDURE Get Pattern(VAR p: Pattern);

PROCEDURE | denti fyPos(x,y: INTEGER VAR line, col: CARDNAL);
PROCEDURE | denti fyPoint(1ine col: CAROINAL;, VAR X,y: |NTEGR);

PROCEDURE MaxQol (): CARDI NAL; PROCEDURE MaxLn(): CARDINAL;
PROCEDURE Cel | Wdth(): | NTEGER PROCEDURE el | Height () | NTEGER
| PROCEDURE SringArea (s: ARRAY OF HAR VAR a: Rect Area; VAR baseli ne, sepSpace: | NTEGR);
| PROOEDURE SringWdth (VAR's: ARRAY OF GHAR): | NTEGERR
PROCEDURE Backgr oundWdt h(): | NTEGER PROCEDURE Backgr oundHei ght () | NTEGER
PROCEDURE Set EOMction(u: Wndow action: PRID; PROCEDURE Get EOMction(u: Wndow VAR action: PR3D);
PROCEDLRE Erasentent ; PROCEDURE Redr anont ent ;
PROCEDURE Set Qi ppi ng(cr: RectArea); PROCEDURE Get i ppi ng(VAR cr: RectArea);
PROCEDURE Renoved i ppi ng;
TYPE WndowFont = (Chi cago, Mbnaco, Geneva, Newvork); FontSyles = (bold, italic, underline);
| LaserFont = (Tines, Helvetica, Qourier, Synbol); FontSyle = SET OF Font Xyl es;

PROCEDURE Set WndowFont (wf: WndowFont ; si ze: CAROINAL; style: FontSyle);
PROCEDURE Get WndowFont (VAR wf: WndowFont; VAR size: CARDONAL; VAR style: FontSyle);
| PROCEDURE SetLaserFont (I f: LaserFont; size: CARONAL; style: FontSyle);
| PROCEDURE GetLaser Font (VAR | f: LaserFont; VAR size: CARONAL; VAR style: FontSyle);

PROCEDURE Set Pos(1ine, col : CARONAL); PROCEDURE Get Pos(VAR i ne, col : CARDI NAL) ;
PROCEDURE ShowCar et (on: BODLEAN) ; PROCEDURE | nvert (on: BOOLEAN);
PROCEDURE Wite(ch: GHAR); PROCEDURE WiteString(s: ARRAY OF OHAR);
| PROCEDURE Wi teln; PROCEDURE Wi teVar Sring(VAR s: ARRAY OF OHAR);
| PROCEDURE WiteGard(c,n: CARONAL); PROCEDURE Wi telongCard(1c: LONGCARD n: CARDINAL);
| PROCEDURE Witelnt(c: INTEGER n: CARDINAL); PROCEDURE Witelongint(li: LONGNT; n: CARONAL);
PROCEDURE WiteReal (r: REAL; n,dec: CARDINAL); PROCEDURE Wi teReal Sci (r: REAL; n,dec: CARONAL);
| F’FCDEIJEWlteLongReaI(Ir LONGREAL; n, dec: CARDI NAL) ; PROCEDURE Wi telLongReal Sci (I r: LONGREAL; n,dec: CARDINAL);
PROCEDURE Set Pen(x,y: | NTEGR); PROCEDURE Get Pen(VAR X, y: | NTEGR) ;
| PROCEDURE Set BrushS ze(width, hei ght: | NTEGR); PROCEDURE Get BrushS ze( VAR wi dt h, hei ght: | NTEGR) ;
PROCEDURE Dot (X, y: |NTEGR); PROCEDURE LineTo(x,y: |NTEGER);

PROCEDURE A rcle(x,y: INTEGER radius: CARONAL; filled: BOOLEAN fillpat: Pattern);

PROCEDURE Area(r: RectArea; pat: Pattern); PROCEDURE QopyAr ea(sour ceArea: Rect Area; dx, dy: | NTEGER);

PROCEDURE MapAr ea( sour ceAr e, dest Area: Rect Area) ;
PROCEDURE D spl ayPredefinedP cture (fileNane: ARRAY GF GHAR picturel D | NTEGRR f: RectArea);

| PROCEDURE Get PredefinedP ctureFrane(fil eNane: ARRAY OF GHAR picturelD INTEEER VAR f: RectArea);
PROCEDURE S art Pol ygon; PROCEDURE A oseAndFi | | Pol ygon(pat: Pattern);

| PROCEDURE DrawAndF || Pol y(nPoi nts: CARDINAL; VAR X, y: ARRAY GF INTEGER VAR wi t hEdge: ARRAY G- BODLEAN

VAR edge(l ors: ARRAY OF Ol or; isF|led: BOOLEAN fillQlor: Qlor; fillPattern: Pattern);

TYPE (DvHel ect —(v h) Q)A—BeleclR—[v hl;
@roint = REGRD CASE INTEGER GF 0: v, h: INTEGR | 1 vh: ARRAY @Dl ectR GF INTEGER BEND BEND
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(@Rect = REQORD CASE INTEGER GF 0: top, left,bottomright: INTEGER | 1: topLeft,botR ght: @Point; BND B\D

PROCEDURE XYToQ@Poi nt (x,y: INTEGER VAR p: @Foint); PROCEDURE Rect AreaTo@Rect (r: Rect Area; VAR qdr: QRcl);
PROCEDURE Sel ect Rest or eQopy(u:  Wndow) ; PROCEDURE Set Rest or eQopy(u: Wndow rcp:
PROCEDURE Turn(angl e: | NTEGER); PROCEDURE TurnTo(angl e: | NTEGR) ; PROCEDURE MbveBy(di stance: CARD NN_)

PROCEDURE Scal eUd(r: Rect Area; xnin, xnax, ynin, ynax: REAL); PROCEDURE Get U VAR r: Rect Area; VAR xnin, xnax, ynin, ynax: REAL);
PROCEDURE Qonver t Poi nt ToUQ(x, y: |NTEGER VAR xUG yUC REAL); PROCEDURE Qonver t UCToPoi nt (XUG yUC REAL; VAR X,y: |INTEGR);
PROCEDURE

UFr ang; PROCEDLRE B aseUCH ane; PROCEDURE B aseUCH aneQont ent ;
PROCEDURE Set UTPen(XUG yUC REAL) ; PROCEDURE Get UTPen( VAR xUG yLE REAL) ;
PROCEDURE UDot (xUG UG REAL) ; PROCEDURE UQLi neTo(XUG yUC REAL) ;
PROCEDURE Drawsynfch: GHAR);
(* DWW ndows )
TYPE Wndow

| Wndowki nd = (G owO ShrinkQ Drag, F xedS ze, H xedLocation, F xedLocTitleBar);
| Modal Wndowki nd = (Doubl eFrane, S ngl eFr aneShadowed) ;
Scrol | Bars = (WthVertical Scrol | Bar, Wthtbrizontal Scrol | Bar, WthBot hScrol | Bars, Wthout Scrol | Bars);

QoseAttr = (Wthd oseBox, Wthoutd oseBox); ZoonmAttr = (WthZoonBox, Wt hout ZoonBox) ;
FéctA(ea:R‘i[RDx,y,wh | NTEGER BEND WndowF ane = Rect Areg;
WAH xPoint = (bottonieft, 10pLef1) Rest oreProc = PROCEDURE (Wndow) ;

WndowPr oc = PROCEDURE (W
|  WndowHandl ers = (clickedl annl ent br ought ToFront, renovedF onfront ,
redefined, onl yM)ved di sappear ed reappear ed, cl osing);

| VAR background: Wndow WndowsDone: BOOLEAN not Exi sti ngWndow Wndow

| PROCEDURE NbBackgr ound; PROCEDURE. ReshowBackgr ound;
PROCEDURE Qut er WndowFr ane(i nner f: Wndowrr ane; wk: WndowKki nd; s: Scrol | Bars; VAR outerf: RectArea);
PROCEDURE | nner WndowFr ane(out er f:  Wndowrr ane; wk: WndowKki nd; s: Scrol | Bars; VAR innerf: RectArea);
PROCEDURE O eat eWndow( VAR u: Wndow, wk: Wndowki nd; s: Scrol | Bars; c: QoseAtr; z: Zoonfttr;
fixPoint: WH xPoint; f: Wndowrrane; title: ARRAY OF GHAR Repaint: RestoreProc);
| PROCEDURE QO eat eMbdal Wndow( VAR u: Wndow wk: Mbdal Wndowki nd; s: Scrol | Bars; f: Wndowrr ane; Repaint: RestoreProc);
PROCEDURE WsePr edef i nedWndow( VAR u: Wndow fil eNane: ARRAY OF GHAR wi ndowl D | NTEGER
fixPoint: W xPoint; Repaint: RestoreProc);

| PROCEDURE QeateTitl edvbdal Wndow( VAR u: Wndow title: ARRAY GF GHAR f: Wndowrr ane); QO\ST Doubl eFraneTitled = 3;
PROCEDURE Redef i neWndow(u: Wndow f: WndowFr ane) ; PROCEDURE Redrawi t | e(u Wndow title: ARRAY OF GHAR);
PROCEDURE MakeWndowl nvi si bl e(u:  Wndow) ; PROCEDURE MakeWndowM si bl e(u:  Wndow) ;

|

| PROCEDURE | sSNowM si bl e(u: Wndow) : BOOLEAN

| PROCEDURE Wndowkevel (u: Wndow): CARDI NAL;

| PROCEDURE Get WndowChar acteristics(u: Wndow VAR wk: INTEGER VAR nodal Kind: BOOLEAN VAR 's: Scrol | Bars; VAR c: doseAttr;
VAR z: Zoomfttr; VAR fixPoint: WA xPoint; VARf: Wndowrrane; VARtitle: ARRAY OF GHAR);

PROCEDURE DunmyRest or eProc(u:  Wndow) ; PROCEDURE Aut oRest or eProc(u:  Wndow) ;

PROCEDURE Set Rest oreProc(u: Wndow r: RestoreProc); PROCEDLRE Get Rest orePr oc(u Wndow, VART: RestoreProc);
PROCEDURE S art Aut oRest ori ng(u: Wndow r: RectArea); PROCEDURE S opAut oRest ori ng(u:  Wndow) ;

PROCEDURE Aut oRest ori ng(u: Wndow) : BOOLEAN PROCEDURE Get H ddenBi t MapS ze(u: Wndow, VAR r: RectArea);
PROCEDURE Updat eWndow( u:  Wndow) ; PROCEDURE | nval i dat eContent (u:  Wndow) ;

| PROCEDURE Updat eAl | Wndows;

| PROCEDURE AddWndowHandl er (u: Wndow, wh: WndowHandl ers; wpp: WndowProc; prio: | NTEGR);

| PROCEDURE RenoveWndowHandl er (u: Wndow wh: WndowHandl ers; wpp: WndowP oc) ;
PROCEDURE Get WndowFr ane(u: Wndow, VAR f: Wndowr ane) ; PROCEDURE Get WAH xPoi nt (u: Wndow, VAR | oc: WAH xPoint);
PROCEDURE DoFor Al | Wndows(acti on:  WndowPr oc) ;

| PROCEDURE UseWndowhbdal | y(u: Wndow, VAR term nat eMbdal D al og, cancel Mdal D al og: BODEAN) ;
PROCEDURE Put OnTop(u:  Wndow) ; PROCEDURE Front Wndow() :  Wndow

PROCEDURE RenoveWndow( VAR u: - Wndow) ; PROCEDLRE RenoveAl | Wndows;
PROCEDURE WndowExi st s(u: Wndow) : BOOLEAN PROCEDURE Redr awBackgr ound;
| PROCEDLRE At t achWndow(hj ect (u: Wndow obj : ADDRESS); PROCEDURE Wndow(bj ect (u: Wndow) :  ADCRESS,
( )
(s OPTI ONAL MODULES HHHE)
( )
(* DVRDG aphs )
TYPE G aph; Qurve
LabeISrlng—AR?%Y[O 255] OF R GidHag = (WthGid, wthoutGid);
Scal ingType = (lin, log, negLog); Pottingeyle = (solid, slash, slashDot, dots, hidden, w peout);
Range = REGORD nin, nax: REAL END G aphProc = PROCEDURH G aph) ;

Axi sType = REQRD range: Range; scal e: Scal i ngType; dec: CARDINAL; tickD REAL; [abel: Label Sri ng, BEND
| VAR DMRDG aphsDone:  BOOLEAN not Exi sti ngG aph: G aph; not Exi sti ngQurve: Qurve;
PROCEDURE Def Gaph(VAR g: Gaph; u: Wndow r: RectArea; xAxis, yAxis: AxisType; grid: GidHag);

PROCEDURE Def Qurve(g: Gaph; VAR c: Qurve; col: Mlor; style: FAottingeyle; sym GAR;
PROCEDURE Redef G aph(g: Gaph; r: RectArea; XAXis, yAXIS Axi sType; grid: GidHag);

PROCEDURE Redef Qurve(c: Qurve; col: lor; style: Pottingyle; sym GAR);

PROCEDURE A ear G aph(g: Gaph); PROCEDURE DrawG aph(g: G aph);

PROCEDURE Drawkegend(c: Qurve; x,y: |NTEGER comment: ARRAY OF GHAR);

PROCEDURE Renove@ aph(VAR g: G aph); PROCEDURE RenoveAl | G aphs(u: Wndow) ;

PROCEDURE RenoveQurve( VAR c: Qurve) ;

PROCEDURE G aphExi sts(g: Gaph ): BOOLEAN PROCEDURE QurveExi sts(g: Gaph; c: Qurve): BOOLEAN

PROCEDURE DoFor Al | Graphs(u: Wndow gp: G aphProc);

PROCEDURE Set NeglogM n(nlm REAL) ; PROCEDURE Set GapSynfch: GHAR); PROCEDURE Get GapSyn{ VAR ch: GHAR);
PROCEDURE Move(c: Qurve; X,y: REAL); PROCEDURE M ot (curve: Qurve; newX newy: REAL);

PROCEDURE Aot Synfg: Gaph; x,y: REAL; sym GHAR); PROCEDURE Al ot Qurve(c: Qurve; nrdPoints: CARDINAL; x,y: ARRAY OF REAL);
PROCEDURE G aphToWndowPoi nt (g: G aph; xReal ,yReal : REAL; VAR xInt,yInt: |NTEGR);
PROCEDURE WndowToG aphPoi nt (g: Gaph;  xInt,ylnt: INTEEER VAR xFéaI yReal : REAL);

(* DWerts )

PROCEDURE Wi teMessage(line, col : CARD NAL; nsg: ARRAY OF GHAR);
PROCEDURE ShowAl ert (hei ght, wi dth:  GARD NAL; Wltel\kssages
PROCEDURE ShowPr edef i nedAl ert (fil eNane: ARRAY OF GHAR alertiD INI'EGER stri,str2,str3,strd ARRAY OF GHAR);

(* DM i pboar d )
TYPE Hdi t ®nmands = (undo, cut, copy, paste, clear);

| VAR Qi pboar dDone: BOOEAN
PROCEDURE | nstal | Edi t Menu(LhdoProc, Qut Proc, QopyProc, PasteProc, QearProc: PROD;

| PROCEDURE RenoveHdi t Menu; PROCEDURE WseEdi t Menu;
PROCEDURE Enabl eEdi t Menu; PROCEDURE O sabl eEdi t Menu;
PROCEDURE Enabl eEdi t Gormand(whi chone:  Edi t Gonmands) ; PROCEDURE D sabl eEdi t Gormand(whi chone:  Edi t Gonmands) ;

| PROCEDURE Put A cturel ntod i pboar d;

| PROCEDURE Get P ctureFrond i pboar d( si mul t aneousD spl ay: BOOLEAN dest Rect: RectArea);

| PROCEDURE Put Text I nt od i pboar d;

| PROCEDURE Get Text Frond i pboar d( si nul t aneousD spl ay: BOOEAN dest Rect: RectArea; fronkine: LONGNI);

* DMI ock )
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| GNST Jan
| un

5 Jun=6; Ju =7 Aug=28 Sep=9 Gt =10; Nov =11; Dec = 12;
5 Fi =6 Sat =7,

1; Feb
1, Mn

2, Mr
2, T

3 Apr
3; Ved

4; M
4; Thi

| PROCEDURE Today(VAR year, nonth, day, dayd\Wéek: |NTEGR); PROCEDURE Now( VAR hour, ninute, second: | NTEGER);
| PROCEDURE Nowl nSeconds(): LONG NT;

| PROCEDURE I nterpreteSeconds(secs: LONG NI, VAR year, nonth, day, hour, ninute, second, dayd \éek: | NEGER);

| PROCEDURE onvert Dat eToSeconds(year, nonth, day, hour, ninute, second: |NTEGER VAR secs: LONGNI);

* DMVEdi tFi el ds )

TYFE Editltem Radi oBut ; Edi t Handl er = PROCEDURE(Editlten);
ItenType = (charFeld, stringHeld, textFeld, cardFeld, intFeld rea Feld,
pushButton, radi oButtonSet, checkBox, scrollBar); Drection = (horizontal, vertical);

| VAR HditF el dsDone: BOOLEAN notinstalledEdititem Editltem not | nst al | edRadi oBut : Radi oBut ;

| PROCEDURE MikeChar Fiel d(u: Wndow VAR ei: Hlitltem x,y: INTEGER ch: GHAR charset: ARRAY OF OHAR);
| PROCEDURE MakeStringH el d(u: Wndow VAR ei: Eitltem x,y: INTEGER fw CARDNAL; string: ARRAY OF OHAR);
| PROCEDURE MikeTextFH el d(u: Wndow VAR ei: Hlitltem x,y: INTEGER fwlines: CARDNAL; string: ARRAY G-
| PROCEDURE MikeCardFi el d(u: Wndow VAR ei: Hlitltem x,y: INTEGER fw CARD NAL; card CARD NAL; nminCard, naxCBJd CARDI NAL) ;
| PROCEDURE MakelongCardF el d(u: Wndow, VAR ei: Editltem x,y: INTEGER fw CARDNAL,

card: LONGCARD niinCard, naxCard: L
| PROCEDURE MikelntF el d(u: Wndow VARei: Hitltem x,y: INTEGR fw CAF{}NGL int: INTEGER nminlint,naxint: | NTEGR);
| PROCEDURE MakelongintF el d(u: Wndow VAR ei: Editltem x,y: INTEGER fw CARD NAL;

int: LONGNT ninlnt, naxint: LONGNI);
| PROCEDURE MakeReal Fiel d(u: Wndow VAR ei : Edllllem X,y: INTEEER fw CARONAL; real: REAL; ninReal , naxReal : REAL);
| PROCEDURE MakelongReal F el d(u: Wndow VAR ei: Editltem x,y: INTEGER fw CARD NAL;

real: LONGREAL; minReal , naxReal : LONGREAL);
| PROCEDURE MakePushButton(u: Wndow VAR ei: HElitltem x,y: | NTEGER

buttonWdth: CARD NAL; buttonText: ARRAY OF GHAR pushButtonAction: PROD;
| PROCEDURE UseAsDef aul t Butt on(pushButton: Editlten);
PROCEDURE Begi nRadi oButt onSet (u: Wndow, VAR ei: Editlten);
| PROCEDURE AddRadi oButton(VAR radButt: RadioBut; x,y: INTEGER text: ARRAY OF GHAR);
PROCEDURE EndRadi oBut t onSet ( checkedRadi oBut t on:  Radi oBut ) ;
| PROCEDURE MakeCheckBox(u: Wndow VAR ei: Hlitltem x,y: INTEGR text: ARRAY GF GHAR boxChecked: BOOLEAN);
| PROCEDURE MakeScrol | Bar (u: Wndow VAR ei: Hlitltem x, y, length: INTEGER shd: Drection; nminval, naxVal : REAL;
snal | Sep, bigtep: REAL; curVal: REAL; actionProc: PRID;

PROCEDURE SetChar (ei @ Editltem newCh: GHAR) ; PROCEDURE SetString(ei: Edititem new&r: ARRAY OF GHAR);
PROCEDURE SetText (ei: Eitltem VAR text: ARRAY OF GHAR);

PROCEDURE SetCardinal (ei: Eitltem newal ue: CARONAL); PROCEDURE SetLongCardinal (ei: Edititem newal ue: LONGCARD);
PROCEDURE Setinteger(ei: Hitltem newal ue: |NTEGER); PROCEDURE Setlonglnteger(ei: Editltem newval ue: LONGNI);
PROCEDURE SetReal (ei: Editltem newval ue: REAL); PROCEDURE Set LongReal (ei: Editltem newval ue: LONGREAL);

PROCEDURE Set Radi oButtonSet (ei : Editltem checkedRadi oButton: RadioBut);
PROCEDURE Set CheckBox(ei : Editltem boxChecked: BOOLEAN) ;
| PROCEDURE SetScrol | Bar(ei: Editltem newval ue: REAL);

PROCEDURE | sChar (ei : Editltem VAR ch: GHAR: BOOLEAN PROCEDURE Get String(ei: Editltem VAR str: ARRAY OF GHAR);
PROCEDURE Get Text (ei : Editltem VAR text: ARRAY OF GHAR);

PROCEDURE | sCardinal (ei: Editltem VARc: CARDNAL): BOOEAN PROCEDURE |sLongCardinal (ei: Editltem VAR c: LONGCARD): BOOLEAN
PROCEDURE IsInteger(ei: Edititem VARI: INTEGER): BOOLEAN PROCEDURE | slonglnteger(ei: Editltem VARIi: LONGNT): BODEAN
PROCEDURE | sReal (ei: Hlitltem VART: REAL): BOOLEAN PROCEDURE | sLongReal (ei: Editltem VART: LONGREAL): BOOLEAN
PROCEDURE Get Radi oButtonSet (ei : Editltem VAR checkedRadi oButton: Radi oBut);

PROCEDURE Get CheckBox(ei: Editltem VAR boxChecked: BOOLEAN) ;

| PROOEDURE Getcrol I Bar(ei: Eitltem VART: REAL);

| PROCEDURE Instal | EditHandl er (u: Wndow eh: EditHandler); PROCEDURE Get Hdi t Handl er (u: Wndow, VAR eh: HditHandl er);
| PROCEDURE SelectFeld(ei: Eititen); PROCEDURE d ear F el dSel ection (u: Wndow) ;

| PROCEDURE Enabl el tenfei: Editlten); PROCEDURE Disabl eltenfei: Hlitlten); PROCEDURE | sEnabl ed(ei: Editlten): BOOEAN

PROCEDURE HEditltenkxists(ei: Editlten): BOOEAN PROCEDURE Get HditltenType(ei: Edititem VARIt: |tenType);
| PROCEDURE Radi oBut t onExi st s(rb: Radi oBut): BOO.EAN
| PROCEDURE Hditltentevel (ei: Editlten): CARD NAL; PROCEDURE Radi oButtonLevel (rb: RadioBut): CARD NAL;
PROCEDURE RenoveEdititenfVAR ei: Hlitlten); PROCEDURE RenoveA | Editltens(u: Wndow) ;

| PROCEDURE AttachEditFH el dbject(ei: Editltem obj: ACDRESS); PROCEDURE HiitFH el dbject(ei: Elitlten): ADDRESS
(* DMENt ryFor ns )

TYPE Fornfrane = REGORD X, y: | NTEGR |ines, col unms: CARD NAL BEND Def | t Use = (useAsDeflt, noDeflt); Radi oBut t onl D,
| VAR Feldinstalled: BOO.LEAN notlnstal | edRadi oButton: Radi oButtonl D

PROCEDURE Wi telabel (line, col: CARDNAL; text: ARRAY OF GHAR);

PROCEDURE CharFi el d(line, col: CARDNAL; VAR ch: GHAR du: Defltlbse; charset: ARRAY OF GHAR);

PROCEDURE SringF el d(line, col: CARDNAL; fw CARDINAL; VAR string: ARRAY OF GHAR du: Defltlse);

PROCEDURE CardR el d(line, col: CARDNAL;, fw CARDNAL; VAR card: CARDINAL; du: DefltUse; ninCard, naxCard: CARD NAL);

| PROCEDURE LongCardFi el d (line, col: CARDINAL; fw CARDNAL; VAR |ongGard: LONGCARD, du: Defltlse; minLCard, maxLCBJd LONGCARD)

PROCEDURE IntFH el d(line col: CARDONAL;, fw CARDNAL; VARInt: INTEGERR du: DefltUse; minint, naxint: |

| PROCEDURE LongintFeld (line col: CARDNAL; fw CARDNAL; VARIlonglnt: LONGNT, du: EbelUse minLlnt, naxLi nt : LONG NT);

PROCEDURE Real Fiel d(line col: CARDNAL;, fw CARDNAL; VARreal: REAL; du: Defltlse; ninReal , naxReal : FEAL)

| PROCEDURE LongReal Field (line col: CARDNAL; fwdig CARDNAL fni: Real Fornat; VARIongFéaJ LONGEAL; du: Defltise;
nminLReal , naxLReal : LONGEAL) ;

PROCEDURE PushBut ton(| i ne, col : OOF«DNN_ buttonText: ARRAY G- GHAR buttonWdth: CARD NAL; pushButtonAction: PROD;

PROCEDURE Def i neRadi oBut t onSet (VAR radi oButtonVar: Radi oButtonl D ;

PROCEDURE Radi oButton(VAR radButt: RadioButtonlD line, col: CARDINAL; text: ARRAY OF OHAR);

PROCEDURE CheckBox(1ine, col : CARDINAL; text: ARRAY GF GHAR VAR checkBoxVar: BOOLEAN;

PROCEDURE WseEnt ryFornfbf : Fornfrane; VAR ok: BOOLEAN);

(* DMWF | es )
GONST EQL = 36G

TYPE Response = (done, filenotfound, vol notfound, cancelled, unknownfile, toonmanyfiles, diskfull, nenfull,
al readyopened, isbusy, |ocked, notdone);

H ddenFi | el nf o; | Qvbde = (reading, witing);

TextH le = RECRD
res: Response;
filenane:  ARRAY [0..255] OF GHR
pat h: ARRAY [0..63] OF AR
curl Qvbde: | Qvbde;
cur Char : AR
fhint: H ddenFi | el nf o;

END
VAR
| | egal Num BOOLEAN (* read only *) PROCEDURE Last Resul t Gode() : | NTEGER

never QpenedFi | e: TextFle; (* read only *)

PROCEDURE Get Exi stingFi | e(VARf: TextFle; pronpt: ARRAY OF OHAR);
PROCEDURE GreateNewH | e(VARf: TextF le; pronpt, defaul tNane: ARRAY OF GHAR);
PROCEDURE Lookup(VAR f: TextFH | e; pathAndF | eNane: ARRAY GF GHAR new BOOLEAN);
| PROCEDURE ReadOnl yLookup(VAR f: TextFile; pathAndF | eNane: ARRAY OF GHAR) ;
| PROCEDURE A ose(VARf: TextF le); PROCEDURE | sQpen(VAR f: TextF le): BODEAN
| PROCEDURE FileExists(VARf: TextFle): BODEAN PROCEDURE F |l elLevel (VARf: TextHle): CARD NAL;
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PROCEDURE Del ete(VARf: TextFle);
PROCEDURE Reset (VAR f: TextFile);
| PROCEDURE AppendAt EOR(VAR f: TextF le);

PROCEDURE EOR(VAR f: TextFile): BOOLEAN
PROCEDURE ReadByte(VARf: TextFile; VAR b: BYTE);
PROCEDURE ReadChar (VAR f: TextFi le; VAR ch:
PROCEDURE ReadChar s(VAR f:
| PROCEDURE WiteEQ(VARf: TextFile);
| PROCEDURE Ski pGap(VAR f: TextFile);
| PROCEDURE Ski ppedUpToToken (VAR f:
PROCEDURE Agal n(VAR f: TextHle);
PROCEDURE Get Cardinal (VAR f: TextFle; VARcC: CARONAL);

TextF le): BOOLEAN

aAR);
TextFle;, VARstring: ARRAY OF GHAR);

PROCEDURE Renane( VAR f:
PROCEDURE Rewri te( VAR f:
PROCEDURE F | eS ze(VARf:

TextFle; filenane: ARRAY OF GHAR);
TextFle);

TextFle): LONGNT,

PROCEDURE Wi t eByt e( VAR f:
PROCEDURE Wi teChar (VAR f: TextF le; ch: ;
PROCEDURE Wi teChars(VAR f: TextFile; string: ARQAYCFO—PFQ
PROCEDURE Wi teVar Chars(VAR f: TextF le; VAR string: ARRAY OF GHAR);
PROCEDURE ki pGapWt hi nLn(VAR f: TextFle);

PROCEDURE ABEQ (VAR f: TextFile): BOOLEAN

TextFle; b: BYTB;

PROCEDURE Get LongCard(VAR f: TextFile; VAR c: LONGCARD);

PROCEDURE Put Cardinal (VAR f: TextFile; c: CARDINAL; n: CARDI NAL) ; PROCEDURE Put LongCard(VAR f: TextFile; |c: LONGCARD
n. CARDINAL);
PROCEDURE GetInteger (VAR f: TextFile; VARI: | PROCEDURE GetLonglnt (VAR f: TextFle; VARI: LONGNI);
PROCEDURE PutInteger (VAR f: TextFile; i: INTEGR n: OOFDNAL) PROCEDURE PutLongint (VAR f: TextFile; li: LONGNT;
n: CARD NAL) ;

PROCEDURE Get Real (VAR f:
PROCEDURE Put Real (VAR f:
PROCEDURE Put LongReal (VAR f: TextFile; Ir:
PROCEDURE Put LongReal Sci (VAR f: TextFle; Ir:

TextFle;, VARXx: REAL);

| PROCEDURE Alterl Qvbde (VARf: TextF le; newhbde: | Qvbde);
| PROCEDURE SetHlePos( VARf: TextHle; pos: LONGNT );
| PRODEDURE ReadByteB ock ( VARf:
|

PROCEDURE Wi teByteB ock( VAR f:
| PRODEDURE SetFileFlter(f1,f2f3 f4: ARRAY OF GAR);

TextFle; x: REAL; n, dec: CARDINAL);
LONGREAL; n,dec: CARDINAL);
LONGEAL; n,dec: CARDINAL);

Texli—‘||e; VAR x: LONGREAL) ;
TextFle; x: REAL, n: CARDINAL);

PROCEDURE Get LongReal (VAR f:
PROCEDURE Put Real Sci (VAR f:

PROCEDURE GetFil ePos( VAR f: TextFle; VAR pos: LONGNT );

TextFle; VAR buf: ARRAY GF BYTE VAR count: LONGNT );
TextFle; VAR buf: ARRAY GF BYTE VAR count: LONGNT );

PROCEDURE GetFileF Iter(VARTL f2,f3,f4 ARRAY OF HAR);

| PROCEDURE WseAsTypeAndQeator (il etype, creator: ARRAY GF ; PROCEDURE WsedTypeAndQreat or (VAR fil etype, creator: ARRAY OF GHAR);
| PROCEDURE HasTypeAndCreator (VAR f: TextF le; VARfiletype, creator: ARRAY OF OHAR);
(* DA oat Env )

QST invalid = 0; underflow=1; overflow= 2; divideByZero = 3; inexact = 4;

haltlflnvalid = 0; haltlflhderflow= 1; haltlfQrerflow =
flaglfinvalid = 8; flaglflhderflow=9; flaglfQrerflow=
| EEEF oat Defaul t Ev = ;

TYPE Exception = [invalid..inexact];
RoundD r = (toNearest, upward, downward, towardZero);

PROCEDURE Hal t Enabl ed(whi ch:  Exception):
PROCEDURE Enabl eHal t (whi ch:  Exception);
PROCEDURE Except i onPendi ng(whi ch:  Excepti on):
PROCEDURE Rai seBxcept i on(whi ch: Bxception);
PROCEDURE Set Preci sion(p: RoundPre);
PROCEDURE Set Round(r: RoundDir);

PROCEDURE Get Bnvi ronnent (VAR e: H oat Envi ronnent ) ;
PROCEDURE ProcEnt ry( VAR savedEnv: H oat Bnvi ronnent ) ;

BOOLEAN
BOOLEAN

2; haltIfD videByZero =

3; haltlflnexact = 4
10; flaglfD videByZero = =

11; flaglflnexact = 12;

DVH oat Defaul t Env = hal tiflnvalid, haltlfQrerflow halt!fDO vi deByZero;

H oat Envi ronnent = Bl TSET,
RoundPre = (ext Preci sion, dbl Precision, sglPrecision);

PROCEDURE D sabl eHal t (whi ch: Exception);

PROCEDURE A ear Except i on(whi ch: Bxcepti on);
PROCEDURE Get Preci sl on(VAR p: RoundPre) ;
PROCEDURE Get Round(VAR r: RoundDir);

PROCEDURE Set Bnvi ronnent (e: H oat Envi ronnent ) ;
PROCEDURE ProcExi t (savedEnv: H oat Envi ronnent ) ;

(* D\WKeyChar s )
| GONST nouse=0; command=1; alt=1; option=2; shift=3; capsl ock=4; control =5;
| VAR cursor U, cursorDown, cursorleft, cursorR ght, honekey, endKey, pagelp, pageDown, hel pKey, enter, return, delete,

| backspace, tab, esc, hardB ank: CGHAR (* READ OLY! *)

| VAR Best CH GAR: GHAR (* READ OWLY! *)
| TYPE Gonputer P atforns( Mc, | BMPGDonpati bl e, UN XMachi ne); PROCEDURE Progranmedn( ¢: Gonputer M atforn);
| PRODEDURE POOHAR| nacCh: GHAR): CHAR PROCEDURE MicGHAR( pcCh: GHAR): GHAR
| PRODEDURE PCASO I ( pcCh: GHAR): CHAR PROCEDURE MacASO | ( nacCh: GHAR): CHAR
(* DMvat hLi b/ Dvvt hLF )
PROCEDURE St (x: REAL): REAL;
PROCEDURE Exp  (x: REAL): REAL; PROCEDURE Ln (x: REAL): REAL;
PROOEDURE Sn (x: REAL): REAL; PROOEDURE s (x: REAL): REAL;
PROCEDURE ArcTan(x: REAL): REAL;
PROCEDURE Real  (x: INTEGER): REAL; PROCEDURE Entier(x: REAL): I NTEGER
| PROCEDURE Randoni ze; PROCEDURE Randon nt (upper Bound: | NTEGER): | NTEGER PROCEDURE RandoniReal (): REAL
& DM.ongMat hi b )
| PROCEDURE LongSgrt (x: LONGREAL): LONGREAL;
| PROCEDURE LongExp (x: LONGREAL): LONGEAL; PROCEDURE LongLn (x: LONGREAL): LONGEAL;
| PROCEDURE LongS n (x: LONGREAL): LONGEAL; PROCEDURE LongQos (x: LONGREAL): LONGREAL;
| PROCEDURE LongArcTan (x: LONGREAL): LONGREAL;
| PROCEDURE LongReal (x: LONGNI) : LONGEAL; PROCEDURE LongEntier (x: LONGREAL): LONGNT;

(* DMDSys )
| GONST noEror = 0; -1, notQpen = 0; readOnly = 1; alreadyWite = 2;
(regul ar, nodul eNot Found, fileNotFound, illegal Key, read&ror,
ki l'led, tooManyPrograns, continue, noApplication);
DrectoryProc = F’F{DEIJE(INI'EEER ARRAY CF BOOEAN VAR BODLEAN);

MessageResponder = PRICECLFE (ARRSY OF OPR ARRAY OF O#R I NTEGER);
I'ni t Docukandl i ngProc = PROCEDLRE (I NTEGER); Docutandl er = PROCEDLRE (I NTEGER ARRAY CF GHAR ARRAY CF GHAR VAR BOOLEAN);

| VAR profileFNane: ARRAY [0..127] OF GHAR

notDone = -2; inexistent =

TYPE ProgSatus = badSynt ax, noMenory, al readylLoaded,

PROCEDURE § ect D sk( vol Nane: ARRAY OF GHAR VAR ok: BOOLEAN ) ;
PROCEDURE Get S art upVol Nange( VAR vol Nane: ARRAY OF GHAR);
PROCEDURE QurWr kO rect ory( VAR path: ARRAY OF GHAR) ; PROCEDURE Get Last Resul t Gode() :
PROCEDURE GreateDr( path, dirN ARRAY G- GHAR VAR done: BOOLEAN );

PROCEDURE DeleteDr( path, dirN ARRAY G- GHAR VAR done: BOOLEAN );

PROCEDURE RenaneDir( path, ol dOrN newDrN ARRAY GF GHAR VAR done: BOOLEAN );
PROCEDURE Drinfo( path, dirN ARRAY OF GHAR VAR dirExists, containsFles : BOOLEAN );
PROCEDURE DoFor Al F I esinDirectory(path: ARRAY G- GHAR dp: DrectoryProc);

PROCEDURE QurrentF | else (path, fil eNane: ARRAY G- GHAR): |

PROCEDURE GetFi | eD al og(pronpt, fil eTypes: ARRAY OF GHAR VAR path, fil eNane: ARRAY OF GHAR): BOOLEAN
PROCEDURE Get Appl i cati on( VAR pat h, appl Nane: ARRAY GF HAR): BOOLEAN
PROCEDURE Get H | eTypeAndQreat or (path, fn: ARRAY G- GHAR VAR type, creator:
PROCEDURE Set F | eTypeAndQeat or (path, fn: ARRAY G- GHAR type, creator: ARRAY GF
PROCEDURE HasQust ontcon (path, fn: ARRAY GF GHAR): BODLEAN

PROCEDURE Set QustoniconH ag (path, fn: ARRAY GF GHAR cif: BOOLEAN);

PROCEDURE GetFi | eDates(pat h, fn: ARRAY GF GHAR VAR creati onDat e, nodi fi cationDate: LONG NI);
F’FCDEIJES&tHIeEBteS(pathfn ARRAY OF AR creationDat e, nodi fi cati onDate: LONG NI);

PROCEDURE NowSeconds(): LONG NT; TouchF | eDat e(pat h, fn: ARRAY OF GHAR) ;
FRDEIJECDpyFésourceFork(sourceFath sourceFn, destPath, destFn: ARRAY G- GHAR VAR done: BOOLEAN);
PROCEDURE QopyDat aFor k (sour cePat h, sourceFn, destPath, destFn: ARRAY OF GHAR VAR done: BOOLEAN);
PROCEDURE Get Naned Runni ngAppl i cati on (VAR nane: ARRAY OF GHAR) ;
PROCEDURE I nstal | | ni t DocuQpeni ng (i dhp: | nit DocuHandl i ngProc) ;

| NTEGER

ARRLY CF GHR);
G

PROCEDURE | nst al | QoenDocuHandl er (dh: DocuHandl er) ;
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PROCEDURE I nstal | I ni t DocuPxinting(idhp: |nitDocuHandl i ngProc); PROCEDURE | nstal | Pri nt DocuHandl er (dh: DocuHand er) ;
aR);

PROCEDURE SublLaunch(path, prog: ARRAY GF GHAR); PROCEDURE Transfer (path, prog: ARRAY CF
PROCEDURE Execut eFor Resul t (conmand:  ARRAY OF GHAR VAR resul t: ARRAY OF GHAR);

PROCEDURE | sFor egroundProgranf) :  BOOLEAN PROCEDURE Bri ngPr ogr anToFor egr ound;
PROCEDURE Put Pr ogr amt nt oBackgr ound; PROCEDURE Qui t D al ogMachi nel nBackgr ound;

PROCEDURE Set MessageResponder ( nn: MessageResponder); PROCEDURE Get MessageResponder (VAR ni: MessageResponder) ;
PROCEDURE 9 gnal MessageToAppl i cation(creatord Appl, eventd ass, eventlD ARRAY OF GHAR
nsgval : INI'EEER VAR resul t Gode: | NTEGR) ;
| PROCEDURE Emul at eKeyPress(ch: GHAR nodi fier: B TSED); PROCEDURE Emul at eMenuSel ecti on(al i asChar: GHAR);
| PROCEDURE Emul at eMbuseDown(x, y: | NTEGER nodifier: B TSET);
| PROCEDURE Tur nMachi nedif; PROCEDURE Rest art Machi ne;

PROCEDURE Set NewPat hs; PROCEDURE Bl at eNcMETHDopy P ot ect i on;
PROCEDURE Gal | DMBUbPr og(prog: ARRAY OF GHAR | eaveloaded: BOOLEAN VAR st: ProgSatus);
PROCEDURE Gal | MSubProg(prog: ARRAY OF GHAR | eaveloaded: BOOLEAN VAR st: ProgSatus);
PROCEDURE | ncl udeLi bvbdul es(prog: ARRAY OF GHAR VAR st: ProgSatus);

PROCEDURE LhLoadM2Pr ogs; PROCEDURE Abor t MProg(st: ProgStatus);
PROCEDURE Set Gonpi | er F | eTypes(creat or, sbnType, obnType, rfniype: ARRAY OF GHAR);

PROCEDURE Get Qonpi | er F | eTypes(VAR creator, sbhnType, obniype, rfniype: ARRAY OF GHAR);

* D\VPor t ab )

| VAR zero, one, two, ten, hundr ed, t housand: LONGREAL; (* read only *)
| zerolLl, onelLl,twoll, tenLl, hundredLl, thousandLl: LONGNT;, (* read only *)

PROCEDLRE SaneProc( pl, p2 ARRAY CF BYTE): BOOLEAN

PROCEDLRE LQ(x: CARDI NAL) - Lomm PROCEDLRE SO x:  LONGOARD) :
PROCEDLRE LRI REAL  ): LONGREAL, PROCEDRE SRx: LONGREAL):

|

| PROCEDURE LIFLOAT(x: LONGNT): LONGREAL; PROCEDURE LGFLOAT(x: LONGCARD): LONGREAL;

| PROCEDURE LI TRINQ(x: LONGREAL): LONGNT; PROCEDURE LCTRINO x:  LONGREAL) :  LONGCARD,

| PROCEDURE LONG NTQonst ( str: ARRAY GF GHAR: LONGNT; PROCEDURE LONGCARDonst (- str: ARRAY OF GHAR):  LONGCARD,
| PRODEDURE LONGREALGonist ( s1r AR%AYCFO—PFQ: LONGREAL;

| PRODEDURE LI(x: INTEGER ): LONGNT; PROCEDURE S (x: LONGNT ): INI'EGER

|

|

(* DMPrinting )

| TYPE PrinterFont = (chicago, newYork, geneva, nonaco, tines, helvetica, courier, synbol);

| VAR PrintingDone: BOOLEAN
PROCEDURE PageSet up; PROCEDURE Set Header Text (h: ARRAY OF GHAR);
PROCEDURE Set SubHeader Text (sh: ARRAY OF GHAR); PROCEDURE Set Foot er Text (f: ARRAY OF GHAR);
PROCEDLRE PrintPicture;

| PROOEDURE PrintText(font: PrinterFont; fontSze: INTEGER tabwidth: |NTEGR);

(* DWPTF | es )

| VAR PTH | eDone: BOOLEAN

| PROCEDURE DunpP cture(VAR f: TextFH le);

| PROCEDURE LoadP cture (VARf: TextFle; sinul Osplay: BOOLEAN destRect: RectArea);

| PROCEDURE DunpText (VAR f: TextFile);

| PROCEDURE LoadText (VAR f: TextFile; simul Osplay: BOOEAN destRect: RectArea; fronkine: LONGNI);

(* DMResour ces )

| GO\ST nul Ch = 21G

| TYPE Resour cePoi nter = PQ NTER TO Resour ce; Resource = ARRAY [0..32000] OF GHAR Paddi ng = (noPaddi ng, padToEven, padToQid);
| VAR theResource: ResourcePoi nter; Resour cesDone:  BOO_EAN

PROCEDURE S ar t Resour ceQonposi ti on; PROCEDURE Qur Posi tion(): | NTEGER
F’IIDEIJEMdBooIean(b BOOLEAN) ;

PROCEDURE Addint (int: | NTEGER); PROCEDURE AddLongl nt (lint: LONGNT);
PROCEDURE AddHex! nt (int: | NTEGR); PROCEDURE AddHexLongint  (lint: LONGNT);
PROCEDURE AddB nint (i nt: |NTEGR); PROCEDURE AddBi nLongl nt (1int: LONGNT);
PROCEDURE AddReal (r: REAL); PROCEDURE AddLongReal (1r: LONGREAL);
PROCEDURE AddHexReal (r: REAL); PROCEDURE AddHexLongReal (1r: LONGREAL) ;
PROCEDURE AddBi nReal (r: REAL); PROCEDURE AddBi nLongReal (I r: LONGREAL) ;
PROCEDURE AddChar (ch: GHAR); PROCEDURE AddString(s: ARRAY OF GHAR);

PROCEDURE AddString255(s: ARRAY OF GHAR pad: Paddi ng);
PROCEDURE Qrer Wi teAt Pos (VAR x: ARRAY GF BYTE VAR theResource: ARRAY OF GHAR VAR curPos: | NTEGR);
PROCEDURE S oreResource(fil enane: ARRAY OF GHAR resID INTEGR);

PROCEDURE Retri eveResour ce(fil enane: ARRAY OF GHAR reslD | NTEGR);
PROCEDURE Fet chBool ean( VAR b: BOOLEAN) ;

PROCEDURE Fetchint (VAR int: |NTEGER); PROCEDURE FetchLongl nt (VAR lint: LONGNI);
PROCEDURE FetchHexInt (VAR int: INTEGER); PROEDURE FetchHexLonglnt (VAR int: LONGNI);
PROCEDURE FetchBinint (VAR int: INTEGER); PROEDURE FetchB nLonglnt (VAR lint: LONGNI);

PROCEDURE FetchReal (VAR r: REAL); PROCEDURE Fet chLongReal (VAR | r: LONGREAL) ;
PROCEDURE Fet chHexReal (VAR r: REAL); PROCEDURE Fet chHexLongReal (VAR | r: LONGREAL) ;
PROCEDURE Fet chBi nReal (VAR r: REAL); PROCEDURE Fet chBi nLongReal (VAR I 1: LONGEAL);
PROCEDURE Fet chChar (VAR ch: GHAR); PROCEDURE FetchSring(VAR s: ARRAY OF GHAR) ;

PROCEDURE FetchString255( VAR s: ARRAY OF GHAR  pad: Paddi ng) ;

PROCEDURE Del et eResour ce(fi | enane: ARRAY - GHAR resl D INTEGR);
PROCEDURE Set Resour ceNane(fi | eNane: ARRAY OF GHAR resl D | NTEGERR nane: ARRAY OF GHAR) ;
a

PROCEDURE Get Resour ceNane(fi | eNane: ARRAY OF GHAR resl D | NTEGER VAR nane:  ARRAY aAR);
PROCEDURE Set Resour ceType(type: ARRAY GF OHAR);
PROCEDURE Get Resour ceType( VAR type: ARRAY OF GHAR);
(* DMIext FH el ds )

| TYPE TextPoi nter = PO NTER TO Text Segnent; Text Segnent = ARRAY [0..32000] GF AR

PROCEDURE RedefineTextF el d(textFel d: Eitltem w: WndOV\Frane W thFrane: BOOLEAN);
PROCEDURE WapText (textFH el d: Editltem wap:

PROCEDURE QopyWext IntoText F el d(textF el d: Editltem VAR done: BOOLEAN ;
PROCEDURE Qopy Text FronfH el dToWext (textFeld: Editlten);

PROCEDURE Set Sel ection(textFeld: Editltem beforeth afterCh: | NTEGR);
PROCEDURE Get Sel ection(textFeld: Editltem VAR beforeCh, afterCh: | NTEGR);

PROCEDURE Get Sel ectedChars(textFel d: Editltem VAR text: ARRAY OF GHAR);

PROCEDURE Del eteSel ection(textF el d: Editlten);

PROCEDURE I nsertBeforeCh(textF el d: Edititem VARtext: ARRAY OF GHAR beforeCh: |NTEGR);

PROCEDURE Get Text S zes(textFeld: Editltem VAR curTextlLength, nrlns, charHeight, firstLnvs,lastLnMs: |NTEGR);
PROCEDURE G abText (textHeld: Editltem VAR txtbeg: TextPointer; VAR curTextlength: |NTEGER);

PROCEDURE Rel easeText (textFeld: Editlten);

PROCEDURE FndinText (textF el d: Editltem stringToF nd: ARRAY GF GHAR VAR first(h, lastCh: | NTEGER): BOOEAN
PROCEDURE Scrol | Text (textFH el d: Editltem dcols, dlines: |NTEGR;

PROCEDURE Scrol | Text Wt hWindowScrol | Bars(textFeld: Editlten);

PROCEDURE Add<cr ol | Bar sToText (textF el d: Editltem wthVertical ScrollBar, wthtbrizontal Scrol | Bar: BOOLEAN);

(* OCMWA ct| O )
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| VAR Fictlone: BODLEAN

PROCEDLRE S art P ctureSave; PROCEDURE S opPi ct ureSave;
PROCEDURE PauseP ct ureSave; PROCEDURE ResuneP ct ur eSave;
| PROCEDURE O spl ayRi ct ure(owner Wndow \Wndow dest Rect: RectArea); PROCEDURE D scardA cture;
PROCEDURE SetPictureArea(r: RectArea); PROCEDURE GetFictureArea(VAR r: RectArea);
| PROCEDURE SetHairlLineWdth(f: REAL); PROCEDURE Get Hai rLi neWdth(VAR f: REAL);
(* DMAText | O )

| VAR Text | Coone: BOOLEAN

| PROCEDURE S art Text Save; PROCEDURE S opText Save;

| PROCEDURE PauseText Save; PROCEDURE ResuneText Save;
| PROCEDURE O spl ayText (owner Wndow Wndow dest Rect: RectArea; fronkine: LONGNI); PROCEDURE D scar dText ;

| PROCEDURE G abWext (VAR txtbeg: ACCRESS, VAR cur TextLength: LONG NT); PROCEDURE Rel ease\Wext ;
| PROCEDURE AppendWext (txtbeg: ADDRESS, |ength: LONGNT); PROCEDLRE Set Wext S ze( newText Lengt h:  LONG NT) ;

( - END-

)

The O al og Machine nay be freely copied but not for profit! | Dfferent fromVersion 1.0
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Index

“Windows 3.1” 40
AddWindowHandler 16
Apple® Macintosh® 40
Area 19
AutoScrollProc 16
CellHeight 17
Cellwidth 17

CELTIA 2, 3

Character cell
coordinates 17

CheckBox 20

Circle 19

Coordinate system 17
CARDINAL
(107haractercell) type

INTEGER
type 17

(pixel)

INTEGER (turtle,
polar  coordinate)
type 18

REAL (user, graph)
type 18

CreateNewFile 21

CreateWindow 14, 15,
16

Current output window
17

DisableCommand 13

DisplayPredefinedPictur
e 19

DMBase 10
DMConversions 9, 21

DMEditFields 8, 9, 21
DMEntryForms 8, 9, 20
DMFiles 9, 21
DMLanguage 9
DMMaster 6
DMMathLF 9
DMMathLib 9
DMMenus 8
DMMessages 9
DMStorage 9
DMStrings 9, 21
DMSystem 10
DMWindIO 8, 16

DMWindows 8, 14, 15,
16

DMWPictlO 10
DMWTextlO 10
Dot 19

edit fields 21
EnableCommand 13
Entry forms 20
EraseContent 16
Fat Mac 40

Files 21

Frame part 15
GEM Desktop 3
GetExistingFile 21

Global coordinate
system 14

Graph panel 18
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Hierarchical file system
21

IDA 2,3
InnerWindowFrame 15
INTERNET 40

LineTo 19

MacMETH 41
MakePushButton 21
MapArea 19

Matrix coordinate
system 17

Method 16

Modal dialog 19

Modal dialog boxes 20
Modal dialogs 15
Modeless dialog 19, 21

Modeless dialog boxes
21

MS-DOS 3
Multiple screens 14

Object oriented
programming 16

OOP 16

Outer frame 15

OuterWindowFrame 15

Pen drawing 18

Pen position 18

Program events 4

Push button
“CANCEL” 20
“OK” 20
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RadioButton 20 Window output 18
RAMSES 40 Window placement 14
RealField 20 Window size 14
RedefineWindow 14 WindowFrame 14
Reflex 40 WindowHandlers 16
RemoveWindow 16 Windows 3.1 3

ResEdit 19 Working area 14, 15, 17

Resource file 19
RestoreProc 16

Restoring window
content 16

Scrolling 16
SelectForOutput 17
Sending messages 16
SetPattern 19
SetPen 18
SetPos 18
SetRestoreProc 16
Size of working area 14
StringField 20
Turtle graphics 18
Update event handler 16
UseEntryForm 20
User events 4
Window event class 16
closing 16
redefine 16
Window font 17

Window management
13
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