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• ClearTune : Clears all the variables that are used in the optimisation process,
• Change_Optimise : Performs optimisation on the magnitude or phase of a node voltage,

branch current or branch admittance.
• Optimise_Component: Performs optimisation on a component.
• Tune: The main optimising (tuning) subprogram that is called by several other subprograms

and does the maximising, minimising, setting, etc. The next two subprograms are declared
within this one.

G Optimum_Analysis: Adjusts the netlist for optimising.
• Optimising: Optimises using the Simplex algorithm.
Il Clear: Clears all the optimisation variables if the user agrees.
Q Find_lJandwidth: Finds the bandwidth, upper, centre and lower frequencies, as well as

maximum gain and the Q-factor of a bandpass response cir!cuit.
• Insert : Defines new variables that are to be used in the optimisation process : the

component's value, it's magnitude or phase, or the operating frequency.
'" Maximise: Maximises the response of a specific node pair by tuning selected component

values and I or frequencies.
" Minimise: Minimises the response of a specific node pair by tuning selected component

values and I Or frequencies.
• Set: Tunes component values and / or frequency so that the response of the selected node

pair will be set at a specific value,
II Show: Displays the list of variables that are to be used in the optimisation.

4.16 Plotter

Ii Needed Units
~

Units Using This~~nit I(Interface) Needed Units (Body)

~y,ers (Declared Graphs Scheduler lthin) Unchecked Deallocation

4.16.1 Purpose

It holds all the analysers that display their results on the graphic screen. Thus tht~yare separated
from the other analysers,

4.16.2 nata Types and Struenn-es

The HARMONIC _ACCESS_TYPE is a dynamic access type which points to a record HARMCI:NIC_TYPu.

This record consists of five array types which hold the Fourier plot values The Y~ACOEss_:rypE

is a dynamic access type which points to a 2D array Y_VALUE_TYPE. This array type holds the
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Circuit_Response plot values. The POLAR,~~ACCESS_1'YPE is a dynamic 2lCCesStype which points
to a record POLAR_TYPE. This record consists of two array types which hold the Polar plot
valueG.

ABS_MAA_HARMONICS : constant :~ 1000;
Ii

type HARMONIC_ARRAY_TY.PE is array (0••}..BS_MAX_HARMONICS) cif REAL .....TY.E'E;
type HARMONIC TYPE isrecord _

MAGNIL,
MAGNO!?,
PHASEL,
l'HASEOP,
Y VALUES : HARMONIC_ARRAY_TYPE;

end X;(>co'l;"d;
type HARMONIC_ACCESS_TYPE is access HARMONIC_TYPE;
HARMONICS : HARMONIC_ACCESS_TYPE;

type Y VALUE TYpE i$ array (O••NX~P!XELS, 1••5) of REAL_TYPE;
type Y:ACCESS_TYPE is access Y_VALUE_TYPE;
Y_.V.A1"UES; Y_ACCESS_TYFE;

MAX POINTS : constant := 2500;

type POLAR~ARRAY is array (l••MAX_POINTS) of REAL_TYPE;
type POLAR TYPE is

recoX'd -
REAL,
lMAG : POLAR ARRAY;enq record; _

type POLAR__ACCESS is access POLAR_TYPE;
POLAR VOLT POLAR_ACCESS;

4.16.3 Methods

fJ Fouriers : Plots 8. steady state, time domain graph of node voltage against time for a specified
node pair.

• CircuitRespanse : Determines and plots the circuit response of the circuit. There are five
different options :
• Plotting frequency response on a linear axis.
'" Plotting frequency response 011 a lcgarithmic axis.
• Plotting parametric response on a linear axis when a-component value is varied.
.. Plotting parametric response on a logarithmic axis when a component value is varied.
• Plotting node response on a linear' axi~ when frequency and the component value are

varied.

Page 39



Chapter 4 elector Object:

The nodes for which the response is calculated are assumed to be already defined, The next
seven subprograms are declared within this method.

e Get_X_Component: Gets a range of values which are used when varying a component for
plotting parametric graphs.

6' Graph_Set_ Up :Draws the X and Y axis, displays the n~pes that are involved, and labels the
graph. . ;

• GeneraiePotnt : Solves the AC circuit at a particular frequency and then stores up to five
points.

• Plot_Point: Plots up to five points as well as different symbols at certain intervals .
., Normal_Plot: Plots the frequency response on a linear or logarithmic axis.
I) ParametricPlot : Plots the parametric response on a linear or logarithmic axis when a

component value is varied.
• Parametric Lmear _Plot3 : Plots the node response on a linear axis when the frequency and

a component value are varied.
• Phasors : Plots a phasor diagram for the defined node pairs.
e Polar: Plots a polar diagram for the defined node pairs.

4.17 Scheduler

[ Needed Units (Interrace) I Need~ Units (Bod;) _~Using Thi~Unit ~
~-

Ada_Extensions
Analysers
Central_ Solver
Drawer
Graphs
Menus
Monte
Netlists I
Netlist_Supporter 1<

I!:::::==========,~d!:::=t=··~={~=~:::iru=::=,r==============.~ .:

4.17.1 Purpose

It does the scheduling of all the processes in the program. It also instructs the MBNUS object
which menu options to make selectable or non-selectable,
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4.17.2 Methods

• Save_Present _qrcuit : Saves the present circuit to disk.
G Valid_Monte_Operations: Makes monte operations selectable or non-selectable.
• Valid_Optimisation_Operations: Makes optimisation operations selectable or non-selectable,
• Valid_Operations: Makes certain menu operations selectable or non-selectable, depending

on whether there is a circuit or not,
e Initialize: Initialises the SCHEDULER object and any other object that needs initialising.
• Scheduling: Schedules r-e different processes and determines whiGh menu options ate

available and which are not.

4.18 ScreenObjects

~'eeded Units (Interface) I ieeded U;itS (Body) I Units Using Th!S Unit I
Ada Extensions
Dos_Environment
Inputter

Unchecked_Deallocation Help
Screens

It contains 1\collection of objects from which the user interface is constructed. (See Chapter 8)

4.19 Screens

..•I[N;ded Units «nterfa:-')
-{ Ada_Extensions

I
I

I Needed Units (Body)

Dos Environment
Help .
Inputter
Screen_Objects
Text_IO

,·1 UnitsUsing Tris Unit':]!
\1 Analysers ,-
C~otral_Solver

// Drawer
Graphs
Mente
Netli8ts,:.SuppOI;ter
N~tHst:S.Outer
Netlista.Screen, Supporter
Optimiser
Tutorlal
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4.19.1 Purpose

It contains low-level 'Userinterface objects - the Subscreens. (See Chapter 10)

4.20 Tutorials
\iJ-- I Units 'Usirlg, This Unit JNeeded Units (Interface) Needed Units (Body)

Ada_Extensions rChoom~
I

Dos_Environment
Screens
Seguential_IO

4.20.1 Purpose

It displays the tutorial screens on the main screen .. (See Chapter 12)

4.20.2 Construction

A generic package is instantiated fo~\the reading of the tu\orials image file.
H

4.20.3 Data Types and Structur~

The TUTORIAL_ITEM.~TYPE holds the image for the tutori&l screen and the index used to locate
each image. The image consists of 3404locatir)Os ~23 rows *.74 columns of 1 character and 1
attribute.

type ASCII_ARRAY_TYPE is array (1 •• 3404) of 1\Sf::!II_PHARACTERS;

type TUTORIAL tTEM TYPE is
redo~d - -

INDEX INTEGER TYPE;
IMAGE : fl,SCIIARRAY TYPE;end ~ecord; _ -
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\)

4.20.4 MethGds

e FindTutorial : Searches the disk file for the tutorial item. If the item, or the disk file
containing the tutorial images is not found, an apl?topriate error message appears.

• Get....Tutorial_ Option: Gets a tutorial option from the user.
• lnitialize_ Tutorial , Path: Gets the initial default path to the Tutorial file.
• Show: Displays the tutorial image on the main screen.
• 1'utoriaZ_To~Screen:Copies the tutorial image from the file to the main Screen.
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DATAFLOW DIAGRAMS AND PDL

5.1 Introduction

All the major processes of Elector can be represented by dataflow diagrams. Program Description
Language (PDL) describes in greater detail each dataflow diagram. The design of Elector can be
broken down into three levels.

5.2 The First Level of the Elector Design

The simulation and optimisation processes are specified.

r:
ELECTOR
Network
Simulation

and
Optimisation

Process Write

Figure 5-1 The First Level of the Elector Simulation and Optimisation Program

begin
loop

6et an option from the menu specifying the next operation.
The option can be selected by mouse at keyboard.

case (menu option) is
when (editing) =>

Execute the edit process.
if (the printer device is active) then

Write the tex, 1.Lo," was written to the screen also to the printer.
end if;
if (the disk device is acti ....e) then
Write the text that was written to the screen also to the disk.

end if;
when (analysing or optimising) = >
if (a valid circuit exists) then

Execute the specified process.
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it (the printer device is adHv~) then
Write the text that was written to the screen also to the printer.

end if;
if (the disk device is active) then

Write the text that was written to the screen. also to the disk.
end if;

else
Display an. appropriate error message.

end if;
end case;

end loop;
end Elector;

5.3 The Second Level of the Elector Design

The first level of the design can ':~ broken down into three separate processes.

• TheEditing process .
.. The Analysis process.
• The Optimisation process.

The Editing Process

r-~----__""-------i!'.'7'7'T--'----------'---------_'"
\
I,

III Write
Read

Editing

Process

Various

Figure 5-2 The Editing Process

begin
loop

Get a specific editing option from the menu.
Perform the desired operations on the netlist,
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Display the updated netlist components in text and graphical form on the screen.
end loop;

end Editing Process;

The Analysis Process

---------------------------------------;/.

Analysis

Process

Write

Figure 5-3 The Analysis Process

begin
loop

Get a specific analysis option from the menu.
Extract circuit information from the neuist.
Get the operating frequency from the keyboard.
Deduce and solve a set of simultaneous linear equations for all node voltages with respect

to the reference (0) node.
Find the relative node voltages,
Display the results in a specified output format.

end loop;
end Analysis Process;

The Optimisation Process

begin
loop

Get a specific optimisation option from the menu.
Get the components to be optimised and their standard deviations from the keyboard.
if (the selected component exists in the netlist) then

Store the information.
else

Display an appropriate error message.
end if;
Get the operating frequency from. the keyboard.
Perform the desired type of optimisation.
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l
"

----~---- ....,i~':..., ---------------------(1
,~

Optimisation

Process

Figure 5-4 The Optimisation Process

if (the optirolsation is successful) then
Update the -leti:ist with ~he tuned component values.

else' ()
Disp11ay~. appropriate error message.

end if; ,~,
end loop;

end Optimisation Process;

5.4 The Third. Level ~Editing Processes

The editing process of the second level of the design can be broken down into six separate
processes.

• The Change Magnitude and/or Phase process.
• The Insert process.
• The List process.
• The Schematic Drawing process.
• The Show Component process.
o The Show Circuit Branch process.

The Change Magnitude f!~\dPhtilse :p.rocess

begin
if (a circuit exists) then , .. " ,',

Get the type of independent source to change and 'Whether the ~gtiitt.:d~ 6Lthe phase is to
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iiiiil Write

Change

Magnitude

and

Phase

Process

Figure 5-5 The Change Magnitude and Phase Process

""

be ch:mged.
Get the node data for this component.
Determine if this component exists in the netlist.
it' (this component exists) then "

Get the new magnitude or phase. "
Calculate the new real and imaginary parts of the component.
Update the netlist with these new values.

else
Display an appropriate error message.

end if;
else

Display an appropriate error message.
end if;

end Change Magnitude and/or Phase Process;

--------------~-------------------------,----"~------------------------~
The Insert Process

begin
loop

Initialize a component and associated node data.
Get a component and it's value from the keyboard.
if (the component value :> maximum for that component) then

Set the value of the component to the maximum allowed.
elsif (the component value < minimum for that component) then

Set the value of the component to the minimum allowed.
end if;
loop

Get the first higher and first lower nodes from the keyboard.
if (the first higher node = the first lower node) then

Display an appropriate error message.
else
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I ,
\

Process

Insert

::':~Write

Figure 5-6 The Insert Process

Exit from this loop.
end if;

enrl loop;
if (coupling or controlling nodes are needed) then

loop
Get the second higher and second lower nodes from the keyboard.
if (the second higher node = the second lower node) then

Display an appropriate error message.
else
Exit from this loop.

end if;
end loop;

end if;
if (the component is a current or voltage source) then

loop
Get the phase from the keyboard.
if (the phase = 0) then

Display an appropriate error message.
else

Exit from this loop
end if;

end loop;
end if;
Find out if such a component exists in the circuit.
if (the component already exists) then

Update it's value with the new value.
else

Find the branch where the new component will beput using it's node data.
Insert the Component values into the netlist.

end if;
if (the componen.t value :-:;0.0 aud no other component exists in this branch) then

Delete this empty branch rrom the netlist.
end if;
Exit from this loop when no more components are to be inserted.
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end loop;
end Insert Process;

The List Process

List

Write

Write
Process

Write

\~~~
!;;;;:;;;;:~:;:;:::;~;:;~::;:~:i::*::!:l~;::::;;;:;:;:;;;::::;::;;::;::~:!::;::~~;:::;:::j~~

Figure 5-7 The List Process

begin
if (a circuit exists) then

Get the mode of listing; Admittance, Equivalent Inductors or RLC.
Select the first branch of the circuit.
loop

Select the first branch component type.
loop
if (the component type is compatible with the mode of listing) then

Display thp component.
end ii;
Select the next component.
Exit from this ioop when all components have been selected.

end loop;
Move to the next branch in the circuit.
Exit1rom this loop when all the branches have been selected.

end loop;
else

Display all appropriate error message.
end if;

end List Process;

----------------------------------------------~,.~------.------------
The Schematic Drawing Process

begin
Initialise the drawing variables.
Get node placement plan Of accept the default node placement.
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/)

DrawingRead

Figure 5-8 The SchematicDrawing Process

Get mode of drawing (fast - inacctrrate or slow - accurate).
Draw the circuit in the default position and size.
loop

Get input from the .user,
case (of key pressed) is

when (Left)
when (Right)
when (Up)
when (Down)
when (Home)
when (End)
when (Page 'up)
when (page down)
when (Escape)

end case;
if (the circuit must be redrawn) then

Clear the malt! screen.
Draw the circuit on the main screen.

end if;
end loop;

end Schematic Drawing Process;

== > Decrement horizontal origin.
;:::::> Increment horizontal origin,
=> Decrement vertical origin.
=.: > Increment veJ;tical origin.
=::> Reset the size of the circuit.
;:::::> Move to the.end of the circuit.
=> Zoom into the circuit.
=> Zoom out of the circuit.
=> Exit from this loop.

The Show Component Process

begin
if (a circuit exists) then

Get the type of component from the keyboard.
Select the first branch of the circuit.
loop

if (the component type selected exists in this branch) then
Display the component data.

end if;
Move to the next branch in the circuit.
Exit from this loop if all the branches have been selected.
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Read
I Write

Figure 5-9 The Show Component Process

end loop;
else

Display an appropriate error message.
end if;

end Show Component Process;

The Show Circuit Branch Process

Read Show

Circuit

Branch

Process

~~
!::;~:;:«;::::~::;:;.:~:*:~~:;~:::::::.::::;::;:~:~;:::~::::;:.\~:::~::::;'~::;-;$;.~J!

Figure 5-10 The Show Circuit Branch Process

begin
if (a circuit exists) then

Get a node pair to show from the keyboard.
if (the node pair is lnvali(l) then

Display an appropriate error message.
else

Select the first branch in the circuit.
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loop
if (this branch corresponds to the selected branch) then
Display all •general" components in this branch.

end if;
Moves to the next branch in the circuit,
Exit from this loop when all the branches have been selected.

end loop:
end if;

else
Display an appropriate error message.

end if:
end Show Circuit Branch Process;

----------------------------------------------~----------~~---
5.5 The Third Level- Analysis Processes

The analysis process of the ~ec()nd level of the design can be broken down into nine separate
processes.

e The Admittance Matrix process.
• The Circuit Response process.
• The Fourier Analysis process.
• The Monte-Carlo Statistical Analysis process.
• TIle Node Voltage process.
o The Phasor Diagram process.
• The Polar Plotting process.
It 'The Power Computation process.
lit The Sensitivity process.

----------------------------------------------------------------, .
The Admittance Matrix Process

begin
loop

Extract circuit information from. the netlist,
Get the operating frequency from the keyboard.
Deduce the admittance matrix (y == G + jB), where G is the conductance and B is tbi~

susceptance matric, Ii,
Display each entry of the G and B matrices.

end loop;
end Admittance Matrix Process;

~~~------~--------------~~------------------------------_....----
The Circuit Response Process

begiJl
Get the type of plot required from the keyboard.
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Write
Read Admittance

Matrix

Process
Write

Write

Figure 5-11 The Admittance Matrix Process

Write

Circuit I WriteResponse

Process

Figure 5-12 The Circuit Response Process

case (plot type) is
when (linear frequency) = >

Get minimum and maximum frequencies, type of vertical scale, and whether to autoscale
or not, from the keyboard.

if (no autoscaling is required) then
Get the minimum and maximum scale values.

end if;
Get the plot increment from the keyboard.
Select the minimum frequency,
Label the horizontal frequency axis.
if (no auto scaling is required) then

Calculate the scales, and label the vertical axis.
end if;
Calculate the frequency increment.
loop

Find the relative node voltages at the current frequency and convert it to the selected
vertical plot type.

if (no autoscaling is required) then
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Scale, offset and plot.
else

Update the minimum and maxirnum values.
Store the results (plot values).

end if;
increment the frequency by the frequency increment.
Bxit from Jhis loop when the frequency > the maximum frequency.

end loop;
if (autoscaling is selected) then

Select the minimum frequency. . .
loop 'c.

Scale, offset and plot using the derived tnluiml.!! and maximum vertical scale values.
Increment the frequency by the frequency inc~ll1eIl.t.
Exit from this loop when the frequency> maximum frequency.

end loop;
end if;

when (logarithmic frequency) == >
Sameas for linear frequency except that logarithmic frequency is used.

when (linear parametric) == >
The frequency is constant,
Get the operating frequency and a component.
if (the component exists in the netlist) then

Save the component. value.
Plot a graph as above - component on horizontal axis,
Restore the value of the ,;tomponent to it's original value in the .netlist,

end if; "
when (logarithmic parametric) =>

Same as for linear parametric except that logarithmic compon~nt is used.
end case;

end Circuit Response Process;
/; ,

The Fourier Analysis Process

Fourier

Analysis

Process

Figure 5-13 The Fourier Analysis Process
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begin
loop

Get the operating frequency from the keyboard.
Get the shape of the desired time domain waveform from the keyboard.
Get the Dumber of harmonics this waveform is to be constructed from.
Compute the magnitude and phase of each spectral component.
Get the node for output and calculate the response of the circuit to each spet:tra~ (;.cll1ponent.
Get th~ time domain window and the sampling increment from the keyboard,
Draw 'and label the horizontal axis.
Select the initial time fb.r the time window.
Set the maximum magnitude to zero
loop

Find the time domain signal magnitude at the present time.
Store the magnitude.
if (this magnitude> maximum' ,,'gnitude) then.

Set the maximum magnitude "'-"magnitude.
end if;
Increment the time by tI·;, "",' ~ step.
Exit from this loop when 'ch .une > end time of the window.

end loop;
Label the vertical axis.
Select the initial time of the time window.
loop

Scale, offset and plot the time domain magnitude.
Increment the time by the time increment,
Exit from this loop when the time> end time of the window.

end loop;
end loop;

end Fourier Analysis Process;

The Monte-Carlo Statistical Analysis Process

begin
Get a Monte-Carlo optimisation option from the keyboard.
case (Monte-Catlo option) is

when (recover) == >
Check for a Monte-Carlo file on disk.
if (the Monte-Carlo file exi'ltS) then

Recover the Monte-Carlo file,
end if;

when (save) = >-
if (a Monte-Carlo list exists) then

Save the Monte-Carlo lists.
end if;

when (clear) == >
if (Monte-Carlo lists exist) then

Delete each branch of the Monte-Carlo lists.
end if;

when (insert) =:>
Get a ';d;~l..~o;\,~.';,J{\_':'1Ot. fW\ll the keyboard.
Find it's position (bl'a.1icb) in the netlist,
Get the standard deviation and type of distribution (Gaussian I Uniform) from the keyboard.
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l':l:;::

::~ill Write
Read

Write ~
~;c· Screen .:",d!i~~gft.y

...---~ Read
f

. '.'.:.;.:::;:::::~~~:*~:*::~~:::;:::..:.;......

Monte-

Carlo

Statistical

Analysis

Process

Figure 5-14 The Monte-Carlo Statistical Analysfs Process

Various
Ope~ations

Store the information in the Monte-Carlo lists. (Same branch position for each netlist),
when (show) =>

Scan through both Monte-Carlo lists.
if (the component exists) then

Display the component, standard deviation, and the type of distribution, on the soreen.
end if;

when (perform) :::::>
Get the number of simulations, the node pair to be analysed, the seed for the random

i\um.ber generator, and whether interim results are required, from the keyboard.
loop

Vary all selected components.
Find the relative node voltages selected.
Store the relative node voltages.
Exit from. this loop when the number of simulations has been reached.

end loop;
when (test random) =>

Perform a frequency distribution and Chi-squared test on the random number generator,
displaying the results innumerical and bar graph form,

when (worst) == >
Get the number of simulations, the node pair to be analysed, the seed for the random

number generator, plotting increment, type of output, and frequency range from the
keyboard.

Vary components.
Plot minimum and maximum values.

end Ci'se;
end Monte_ Carlo Statistical Analysis Process;
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The Node Voltage Process

~1~
l~Write

Node

Voltage

Process
Write

Write

Figure 5-15 The Node Voltage Process

beg:,t
loop

Extract circuit information from the netlist.
Get the operating frequency from the keyboard. "
Deduce the admittance matrix (Y :=:; G + jB), where G is the conductance and B is the

susceptance matrix.
Solve the two sets of simultaneous linear equations (of the form YV = 1, (where V is the

node voltages and I is the branch currents) by equating the real and imaginary parts
for illnode voltages (with respect to the reference node 0).

Find the relative node voltages.
Calculate the real and imaginary parts, magnitude, log magnitude and phase of the relative

node 'Voltages.
Display the results.

end loop;
end Node Voltage Process;

The Phasor Diagram Process

begin
loop
Extract circuit information from the netlist.
Get the operating frequency from the keyboard.
Deduce the admittance matrix (y = G + jB), where G is the conductance and B is the

susceptance matrix.
Solve the two sets of simultaneous linear equations (of the form YV = I, (where V is the

node voltages and I is the branch currents) by equating the real and imaginary parts
for all node voltages (with respect to the reference node 0).

Find the relative node voltages.
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Read Phasor

Diagram

Figure 5-16 The Phasor Diagram Process

Convert the relative node voltages to real-imaginary form.
Plot each phasor on the graphics screen.

end loop;
end Phasor Diagram Process;

The Polar Plotting Process

[m

;~ Write

Polar

Diagram

Process

Write

Figure 5-17 The Polar Plotting Process

begin
Extract circuit information from the netlist,
Get the initial, final and incremental operating frequency parameters from the keyboard.
Draw the polar plot axes.
Select the initial operating frequency.
loop
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Deduce the admittance matrix ('l == G + jB). where G is the conductance and B is the
susceptance matrix.

Solve the two sets of simultaneous linear equations (of the form YV = I~ (where V is the
node voltages and I is the branch currents) by equating the real and imaginary parts
for all node voltages (with respect to the reference node 0).

Find the relative node voltages.
Convert the relative node voltages to real-imaginary form and magnitude-pnase form.
Store the real-imaginary parts of the relative node voltages.
if (the magnitude> maximum magnitude) then

Set the maximum magnitude == magnitude.
end if;
Increment the operating frequency.
Exit from this loop when the operating frequency> the final operating frequency.

end loop;
loop

Scale and offset the relative node voltages and plot it (a point) on the graphics screen.
Increment the operating frequency.
Exit frOIDthis loop when the operating frequency> final operating frequency.

end loop;
end Polar Plotting Process;

The Power Computation Process

Write
Read Power II[ . ··::'::'::::::::::::::::'~$~:;:;:::::i:!){t.i)

i:!: Wnte .Computation

Process

l.~
Figure 5-18 The Power Process

begin
loop

Extract circuit information nom the netlist,
Get the operating frequency from the keyboard.
Deduce the admittance matrix (Y = G + jB), where G is the conductance and B is the

susceptance matrix.
Solve the two sets of simultaneous linear equations (of the form YV = I, (where V is the
node voltages and I is the branch currents) by <,.quaHngthe real and imaginary parts
for all.node voltages (with respect to the reference node 0).

Find the relative node voltages.
Calculate the real, reactive (capacitive and inductive) and apparent power absorbed in each
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passive component, and calculate the power factor.
Display the re,,"'Ul~.

end loop;
end Power Computation Process;

The Sensitivity AIlalysis Process

il!~Write

Sensitivity

Process

-------------------------Figure 5-19 The Sensitivity Process

begin
Get the operating frequency from the keyboard.
Deduce the admittance matrix (Y = G + jB), where G is the conductance and B is the

susceptance matrix.
Solve the two sets of simultaneous linear equations (of the form YV = I, (where V is the

node voltages and I is the branch currents) by equating the real and imaginary parts
for all node voltages (with respect to the reference node 0)

Find the relative node voltages.
Get the sensitivity perturbation from the keyboard.
Select the first passive component in the network.
Save the component's value.
loop

Vary the component's netlist value by the chosen perturbation.
Deduce the admittance matrix (Y = G + jB) I where G is the conductance and B is the

susceptance matrix.
Solve the two sets of simultaneous linear equations (of the form YV ::;::I, (where V is the
node voltages and I is the branch currents) by equating the real and imaginary parts
for all node voltages (with respect to the reference node 0).

Find the relative node voltages.
Calculate the sensitivity factor == (dVN) I (dcomp/comp),
Display the component 'that varied and the sensitivity factors,
Restore the original value of the component that varied in the nedist;
Select the next passive component in the netlist,
Exit frox, this loop when all the netlist components have been varied.

end IOOPi
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• The Clear process.
• The Find process.
• The Insert process.
• The Maximisation process,
tI The Minlmisation process.
• The Set-process.
o The Show Optimisation process.

Ch'Jpte._y _S ...._-'~ .... - ....... --------~_.. __ ...... D_atafli>w..:;..._'_D_ia_;gr,::..-'(lms__ an__ d~P._'D_l.

end Sensitivity Analysis Process;

5.6 The Third Level - Optimisation Processes

'i'he optimisation process can be broken down into seven processes,

I
The Clear Optimisation Process

Optimisation

Clear

:Ii
.?

.._J
Process

Figure 5-20 The Optimisation Clear Process

begin
Set all optimisation variables to zero.
Set the number of optimisation variables to zero.
Reset the frequency selected flag.

end Clear Optimisation Process;

________ r ~---------.--~---------------,--------------
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The Find Process

Read

Optitnlsatio:tl

Find

Process

(0p~:t!b~ ..:,:,Read
'';'':-;;';:;;';::;::;::;:*:~;:i:;:;;;:::;:~~:::~;::;:~:~i::::::"

Figure 5~21 The OptimisationFind Process

III
!iiir Various
~;!Operations
·~!1 '1"rite

IWrit.

begin
Get a valid node pair.
Get the accuracy required,
Initialize the optimisation variables.
Save the current operating frequency.
Select maximisation, and the result type of decibels to find the centre frequency (where the

response is a maximum).
loop

loop
Set the iteration count to one.
loop

Find the relative node voltages and perform multidimensional optimisation using the
Simplex algorithm, varying the'.operating frequency.

if (the relative error is within the desired accuracy) then
The current optimisation is complete.
Save the current frequency.

end if;
Increment the iteration Count.
Exit from this loop when the circuit is optimised or the iteration count > maximum

iterations allowed.
end loop;
if (the optimisation was not successful) then

Get response whether to continue or not.
end if;
Exit from this loop when the optimisation is successful or no more iterations required.

end loop;
if (maximisation was selected) then

Select to find the lower comer frequency (set the response to 3 dB lower than the
maximum response by varying the operating frequency).

end if;
if (set was selected) then

Continue with set to find the upper comer frequency.
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end if;
Exit from this looj when the centre, upper and lower comer frequencies have been found.

end loop;
Calculate the bandwidth and the Q factor.
Display the Centre frequency, the upper and lower comer frequencies, the Q factor, the

bandwidth, and the midband gain, on the screen.
end Find Process;

The Insert Optimisation Process

Optimisation.

Insert IWrit.
Various Process

Netlist h...:;:.!""; •• ---..j
····:·:><>.,~,;::;:::::,,;;:~:;::!:::::::;;:;:;:)i:::tf:'Operations

Figure 5-22 The Optimi~lationInsert Process

begin
jf (the maximum number of tuned variables already exists) then

Display an appropriate error message.
else

Get the type of optimisation variable.
case (optimisation variable type) Br.

when (magnitude I phase) ;::>
Get the component type and the node data.
Get whether magnitude or phase option.
if (the component exists in the netlist) then

Store the information.
Display the component.

else
Display an appropriate error message.

end if;
when (component) ::.:>

Get the component type and the node pair.
if (the component exists in the netlist) then

Store the information.
Display the component.

else
Display an appropriate error message.

Page 64



ChapterS Dataflow Diagrams and PDL

end if;
when (frequency) ,:;:::>

if (the frequency is already selected) then
Display an appropriate error message.

else '
<Jet the starting frequency.
Store and display this frequency,

end if;
end case;

end if;
end Insert Optimisation Process;

The Maxlmlsatlon, Minimisation and Set Process

Read
Write

Minimise,

Maximise

&. Set

Processes

Figure 5-23 The Maximisation, Minimisation and Set Process

begin
if (no tune variables exist) then

Display an appropriate error message.
else

Get a valid node pair from the keyboard.
Get the accuracy requited. t.

Get the result type (real, ima\~inary, magnitude, phase or decibels).
Initialise for optimisation.
loop

Set the iteration count to one.
loop
Find the relative node voltages and perform multidimensional optimisation using the

Simplex algorithm, varying the selected components.
Update the netlist with the new component values.
if (the relative error is within the desired accuracy) then

'The current optimisation is complete.
end if;
Increment the iteration count,
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Exit from this loop when the circuit is optimised or the iteration count > maximum
iterations allowed,

endloop:
'if (the optimisation' was not successful) then

Get tespor.',e whether to continue or not.
. . <r'-')

end if; ;
Exit when the optimisation is successful or no more iterations are requited.

end loop;
Display the tuned components new values.

end if;
end Maximisation, Minimisation and Set Process;

The Show Optimisation Variables Process

-------
Write

Read Show

Optimisation

Variables

Process Write

Write
Read

Figure 5~24 'Ihe Show Optimisation Variables Process

begin .
if (the optimisation variables exist) then

Select the first optimisation variable.
loop

Display the optimisation variable which may be a component value, a magnitude, or a
phase of an independent source, and/or the operating frequency.

Select the next optimisation variable.
Exit from this loop when all the optimisation variables have been displayed,

end loop;
end if;

end Show Optimisation Variables Process;

____________~II~--~------~~---m--------------
I,'
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6.1 Introduction

The Netlists is the core application object of Elector. It holds all the information about all the
components in the circuit. The Netlists'package contains the NETLIST_TYFE data declar-ations ~l!d
three smaller I?'lckages. These packages contain methods which' operate on instanthhlJ;·)l1S of We
NETLIS'1'_TYPE. These three smaller packages are:

• ScreenSupporter: It interfaces the Netlists package to the user interface. It is in the Netlists
package, but makes use of the user interface features.

• Inner; This package contains all the methods that only deal with th.e netlist object.

• \..Outer: This package contains all the methods that deal with NE'I'LIST _TYPE objects and the
screen object. The LOAD_SAVE_RECORD type is •used for saving and r~torin~ the
NETLY:,T_TYFE objects. The SEQUENTIAL_I» generic package is also instantiated .

./r-------------------------~~--------~~--------,
type LOAD SAVE RECORDrecord- -

caSe LOAD is
when TRUE =>

TITLE
FREQUENCY

when FALSE =>
COMPS

end case;
end record;

(LO.P-.o : BOOLEAN := TRUE) is

f· STRI~JG (1 .. 64);
REAL_TYPE;

COMPONENTS;

package Netlist_Io is ne.w sequential._IO (LUAD_SAVE_RECORD)r

6.2 Behaviour

6.2.1 Introduction

The NETLJST_ TYPE is a large dynamic data type that is used whenever a component value js( '.

needed or used in a calculation. The NETLIST_'I'YPE'S backbone is a singlelinked Ilst, Because of
it's dynamic nature, it can grow as large as the computer's memory will allow. This means that
it must check if there is memory for it to grow larger. If there is no memory, it will raise a
srOUOE_ERl<.OR exception.
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6.2.2 Exceptions

Exception raised during abnormal circuit. Simulation i Raising Subprogram

Attempted , Reference_Node _Removal : There is an Remove Node
attempt to delete the reference node (nude 0). ....

BrandiOut,_Of._fiange : There is an attempt to access a 1Empty _Branch
component value in a branch that does not exist. ie. The Read_Netlist
LIST pointer in the NETLIST _ TYPE base structure is Update _Mutuals_and_Coupling
pointing to null. Wdte_Netlist .

Cannot_Convert _With _MutualJnductances : There are Convert _Admittance_ To_ RLC
mutual inductances in the circuit which would affect the
Conversion of netlist components.

Delete Node_Does_Not_Exist : The node to be deleted Remove_Node
does not exist in the circuit.

Meaningless __Component : The actual inductors used in Calculate Mutual Inductance- -
the calculation of mutual inductance cannot be found. Update_Mutuals and_Coupling

Meaningless_Component _ Connection : The high and low Calculate Mutual Inductance
node numbers point to the same node. Find Branch

Upda •._Mutuals_and _Coupling ,--.
New_Node _Already _fixists : The new node value that Renumber Nodes
will renumber the old node value already exists and so it
cannot be used.

No_Circuit: There is no circuit and so analysis cannot Check; Topology
be done. First Branch

Renumber Nodes
Remove Node
Save_Netlist
Show Node-

No_More_Branches : The list of existing branches has Next_Branch
come to an end and there are no more.

No_ Vccs_ Controlling Node : There is no defined Check_Topology
controlling node pair for an existing voltage controlled
current source.

Node _Pair _Does_Not _Exist: The specified node pair FindBranch
does not exist in the circuit. ShowNode

Old_Node _Does_Not _Exist: The node to be renumbered Renumber Nodes
in the circuit does not exist.

ReferenceNode _].d.issing : The circuit is floating and is Check_Topology
not tied down to the reference node by a branch.

Specific_Node _Missing : A specific node is missing from Check Topology
the circuit, This happens when the nodes have not been
numbered consecutively and so there is a gap in the
numbering.

Page 68



Chapter 6 The Netlil,!~,:;(1.b$traqtpaf4 Type___..:......_....... -------_-...._---~------------i.~.'"
<\::~rr==========================~===========9==================~~===

Exception raised during abnormal circuit. C!m\~lation Raising;iSubprogramIr-~~---------~~---------------------r-----~·..', .
. Storage_Error: This occurs when there is not enough BR_ Inductance _Mat:J;p:c.
memory to do analysis or to execute the subprogram, Convert Admittance To RLC
(See Chapter 2) Fmil_Branch - _

Find._Dependent_Sourc.~
Find_ MutuaIs_and_ Coupling

Too_Many~Branches: 'There are too .nany branches in
the circuit.

BR_Inductance_Matrix
Convert_Admittance _To_RLC

Table 6-1 Exceptions raijjed bythe Netlists Package
!!

6.3 Components

6.3.1 Circuit Components

Gepr:':~~on
'.• CAPS

Circuit Components

Capacitors

INDUCT Equivalent Inductors
..

GR ADMIT General Real Admittance--~--------~-------~----~I
GI ADMIT General Imaginary Admittance

REAL VOLT Real Voltage

IMAG VOLT Imaginary Voltage

I:tYfAG CRN'I'

REAL CRNT Real Current

Imaginary Current

ACT INnCT Actual Inductor

CR ADMIT Control Real Admittance

Control Imaginary Admittance~-'--=--------4--------~--~------------~1
Control Magnitude Admittance

CI ADMIT

CM_ADMIT

Pole Frequency

MDT INDCT Mutual Inductor

CUPLING Coupling Factor

Table 6-2 Circuit Components and Elector's Internal
Representation
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The components that are used in circuits which can be entered into Elector are defined in Table
6.2. The component's internal r-epresentation (used in the f:,te('t~/iAda source code) is also listed.
The COMPONENT _ UNlT_ TYPE and Set_Component _Values· method are used to set the units, the
display name, minimum and maximum values for each component type.

~

type ..C;MPONENT_UNIT_TYPE is
record

UNITS : STRING (1••4);
DISPLAY : STRING (1..4);
MIN,
MAX

end record;
: REAL_TYPE;

type COIIPONENT LIST TYPE is array (CAPS •.RESISTOR) of
COMPONENT=UNtT=TY~E;

{t'

6.3.2 Linked List Structure

Head PointerI---------{III
List Pointer r-

~

Next Branch 1-+ Next Branch ;g.....

:----....-----;·~!I t-- ...B-ran--c-h-D-a-ta----;'.:::..'::.i.:.:::': .. ' ..·.:.i:,i.:::.i,::.·Branch Data ::::l .'

iMWlMiililliMnt:mm:i:)li\ll!

I
Next Branch rNull Jr':':'

~ll@:;wimt~~1111 I--------;:l\j
Branch Data }

lHtttfllMIWi\lKiid:@Jiljillllll

Figure 6-1 The Netlist_Type Linked List Structure

r---------~--.---~~--------------~
type NETLISTi
type LINK is access NETLIST;

type NETLIST is
record

NEXT: LINK;
DATA : COMPONENTS;

end record;
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6.3.3 Base Structure

The Netlists Abstract Ilata Type

e ILTZAD : Points to the head of the list which corresponds to the first branch in the
NEfr.IST_TYPE. When there is no circuit, the pointer point') to NULL.

G l1ST: Points to the current branch in the netlist.
• LOCATION: Tne values of the pointer to the current branch in the NE1LIST_TYPE. This is

needed in the optimieatlon process.
• NODE_MAXIMUM: The value of the highest node in the net1ist.
• r'REQUENCY: Default frequency.
• TITLE: The title of the present circuit which can be a maximum length of 64 characters.

type NETLIST_ARRAY_TYPE is array (1. .MAX_OP'.rIMUM_VARIABLE)of !.INK;
type NETLIST TYPE isrecord _

LIST
HEAD
LOCATIGl
NODE MAX:"'MUM
FREQUENCY
TITLE

LINK;
LINK;
NETLIST ARRAY TYPE;
NODE TYPE -:= 0;
REAL--TYPE := 1000. a i
STRING (1••64) := (1..64 => ' ');

end record;

Present Branch Pointer

First Branch Pointer

Array of Branch Pointers

Highest Node j~ Circuit ~~~f~
f-----Pr-ese-n-t-F-requ--en--cy----l:1111

TItle Ilill
t~ii~f;)j~~~~i~~~:i%.~~ml;i~j;~~;~i~i~~~~;:~i;j~t~j~~;~~@;~;1~i~ii~!iii;ii~;~f~Jji~~1;~~l;~~i~;l;~;i1:t~~~f~i

Figure 6-2 Netlist Type Base Structure

6.304 Branch Data Structure

~---~~-------------~~
General Components

Inductive Components

Dependent Sour.ces

Mutual Components

t~~~jl~~~1ili~~~~~~~~jiti1;~l~~~f~~~l~~~1~ii~;~;i~~~ii1j~~ljl~~;f~~~f:;~~~~~i~i~ii~~i~~~ijlii;l~~~ilil~;~l~~~j~

Figure fi..3 Branch Data Structure

~ype COMPONENTS is
record

GENERAL
INDUCTIVE
DEPEND SOURCE
MUTUAL-INDUCT

end record;

GENERALS;
INDUCTORS;
VOLTAGE CONTROL;
MUTUAL_INDUCTORS;
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6.3.5 General Component Branch Structure
,

REAL TYPE :~ 0.0;
NODE TYPE := 0;

type GENERALS is
record

CAPACITOR,
EQUIV INDUCTOR,
REAL ADMITTANCE,
IMAG-ADMITT1I..NCE,
REAL-VOr./rAGE,
IMAG-VOLTAI:;E,
REAL-CURRENT,
IMAG-CURro.:NT
HIGHER NOOm,
LOWER Norrp;

end record;

,

rE--:-.~-:_-'-,-----li
Imaginary Admittance ..

I~J
Actual Inductor \,,;:<

-- I--==--I
Figure 6-4 General Branch Components Figure 6-5 Inductive Branch Components

6.3.6 Inductive Component Branch Structure

type INDUCTORS is
record

ACTUAL INDUCTOR
HIGHER-NODE,
LOWER NODE

end record;

F,EAL TYPE := O.0;
NODE TYPE := 0;

6.3.7 Mutual Inductive Component Branch Structure

type MUTUAL INDUCTORS is
record, -

MUTUAL INDUCTOR,
COUPLING REAL TYPE := 0.01
HIGHER NODE1,
LOWER NODE1,
HIGHER NODE2,
LOWER NODE2 NODE TYPE := 0;

end recorel;
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Coupling Factor

Highe: Node 1

Lowe: Node 1

Figure 6-1 Dependent S6urce (Voltage
Controlled Current Source)

'}I.,

6.3.8 Dependent.Source Component Branch Structure

Figure 6-6 Mutual Inductive Component
Branch Structure

type VOLTAGE CONTROL i$
record -

REAL ADMITTANCE,
lMAG-ADMITTANCE,
M1\i;; ADMITTANCE,P6tE FREQUENCY REAL TYPE := 0.0;
HIGHER CONTROL NODE,
tOWER CONTROL NODE,
HIGHER NODE, "
LOWER NODE 'NODE TYPE := 0;

end record;

6.4 Methods

6.4.1 Services Provided

l

The NETLIS'T_TYPE is an abstract data type (AD~f). Therefore of this, any access to the data
structure of an object (instant_1ationof the netlist ..~T) Can only. be done by using a method of
this object. There are many different methods because other objects that USe this object need many
different services from it. Methods are grouped according to services they provide in 'fable 6.3.

Page 73



Chapter 6

Table 6-3
Services provided
by the Netlists
Package

The Netlists Abstract Data Type

[!Y~Of Service ~

Accessing the Netlist Base

Method
,

Read _Frequency
Set_Circuit,' Title
Writeyrequency

Accessing the Current Branch Clear Branch
Empty_Branch
Read N etlist
Write_Net1ist

Branch Creation and Insertion Find Branch
Find_Dependent_ Source
Find _Mutuals_ andCoupling
New_Branch'

Checking the Netlist Integrity Check~Topology

Conversion of the Netlist Convert_Admittance _To_RLC
Convert _RLC_ To__Admittance
RenumberNodes

Deletion of a Branch or Node Delete Branch
Remove_Node

Displaying Component Values i List Branch
Show Node

Extracting and Cal.culating
Properties of the Net1ist

BR_Inductance _Matrix.
Cal cul ate_Mutual_Inductance
Count , Components
Find _Mutuals _and_Coupling
Find Node Maximum
Update_ Mutuals_artd _CouplingIr-----------------------;-
InitializeInitialization of the Netllst

~"'<::-: ::i.ocation of a Branch Find Branch
Find _Dependent_Source
Find_ Mutuals_and_ Coupling

Movement Through the Netlist First_Branch
Next __Branch

Optimisation Methods Clear Locations
Equal Locations
Retrieve Location
Save Location , :;::;c;:o=Ir---------,--------------+-~~------~~----- __~~

I(

\\
'~

I)/':-----------------+--.....;;;;---.;;;;_---~---..."I,i- -II
if
//
//
/I

Saving and Restoring the Netlist Load Netlist
Load_Monte_.N' ' ist
Save NeUist
Save-Monte Netlist

User Interface Communication Display Component
Get_Component
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6.4.2 Screen_Supporter Method'S

Dis,play//Componentrr(,1

Displays the component symbol and data on the main screen.

begln
Display the component and the nodes to which it is connected.
Display it's value and it's units,
if (the component in CR_ADMIT .. CUPl.1NG) then

if (the component in CR_ADMIT .. POttt.FREOJ then
Display the controlling nodes of the component.

else
Display the coupled nodes of the com!:lbnent.

end if;'
end if;
it (the component in CRNT_SOURCE ..VOL'r__SOURCE) then

Display the phase of the component.
end ~f;

end Display~Component;

"(i~tComponent... '" .

Displays. a component list orrthe PROMPT sub,~,!./reenand gets the choice of component from the
user.

begin
Display a Prompts subscreen and get the chosen component from the user.
for (COUNTER in the length of the list) loop
jf (this option 011 the list was chosen) then

case (of the option Chosen) is
Get the corresponding component.

endcase;
Ex~tfrom this loop.

end if;
eud.Ioop;

end GeL Component;

6.4.3 Inner Methods

BR Inductance Matrix- -

Finds the branch and reciprocal inductance matrices. A branch inductance matrix is generated
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from the data in the netlist. It is converted to all H,jefinite reciprocal inductance matrix from
which are extracted-the equivalent inductors to be used in the nodal analysis solution. For further
information, see :. L.N.M. Edward, "BIMRIM : A. Mutual Inductance Algorithm for use with
Nodal Analysis Programs II, International Journal of Electrical Engineering Education, Vo120, No
2, p 341 - 350, February 1985

subtype VECTOR! is POSITIVE rari,ge l..MAX_BRANCHES:
subtype VECTOR2 is POSTI1VE range l .. (MAX__NODES + 1);
subtype VECTOR3 is POSITIVE range l..bOUBLE~BRANC:HES;

type EXPAND_TYPE
type RIM_TYPE
type WORK_TYPE
type NODE CONNECT TYPE
type NODE"LIST TYPE- -

is array (VECTOR2, VECTOR1) of REAL_TYPE;
is array (VECTOR2, VECTOR2) of REAL_TYPE;
is array (VECTOR1, VECTOR3) of REAL_TYPE:
is array (VECTORl) of NODE_TYPE;
is array (VECTOR2) of NObE_TYPE;

type MATRIX_ TYPE is
record

EXPAND : EXPAND_TYPE:
WORK : WORK_TYPE;

end record;

type LIST...TYPE is
record

NODE_CONNECTl
NODE_ CONNECT2
NODES

end record:

: NODE_ CONMEC1'.._TYFE:
: NODE_ CONNECT_TYPE:
: NODE_LIST _TYPE~

type MATRLX_ACCESS is access MATRIX_TYPE:
type RIM_ACCESS is access RIM_TYPE;
type LIST_ACCESS is access LIST_TYPE:

MATRIX : MATRIX_ACCESS;
MATRIX RIM : RIM ACCESS;
tIST - : LIST~ACCESS;

procedure Dispose_Matrix is new
Unchecked__Deallocation (MATRIX_1'l'PE, MATRIX _ACCESS);

procedure Dispose __Matrix_Rim. is new
Unchecked_))eallocation (RIM_TYPE, RIM_ACCESS);

procedure Dispose_List is new
UncheckedDeallocation (LIST_TYPE, LIST_ACCESS);

begin
Count the number of mutual, inductive and general components in the circuit.
if' (there are more branches than the maximum) then

Generate a branch inductance matrix from the data in the netlist,
Generate the reciprocal inductance coefficient. matrix which is obtained from inverting the

branch inductance matrix.
Generate a node-column reference table. Thi~1is done by calculating the number of

columns (NO__OF_COLUMNS) in the expand matrix (MATRlX.EXP AND).
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Generate an expanded reciprocal inductance coefficient matrix, which, when used with the

node voltage solution; will yield all the inductive branch currents.
Find the reciprocal indu¢tan.ce.matrix from the expand matrix.
Update fu~equivalent inductors that have been generated.

else
Raise the exception. TOO_MANY_BRANCBES;

end if;
exception

when (there is not enough memory to create the matrices) \=: >
Raise the exception STORAGE_ERROR;

end BR_Tnductance_Matrix;

Calculate Mutual Inductance_ -

Calculates the mutual inductance for the whole netlist. The LIST pointer is not affected.

begin
if (the high nodel == the low node1 or the high node2 == the low nl:Jde:2)then

Raise the exception MEANINGLESS_COMPONENT_CONNECTION.
end if:
if (the high nodel < the low node1) then

Swap the high nodel, with the low ncdel ,
end if;
if (the high node2 < the low node2) then

Swop the high node2 with the low node2.
end if;
while (there is still a branch in the circuit and both inductance values are zero) IJc)p

if (the nodes are in this branch) then
if (11flag is set) then

Set the second inductance value to the actual inductor in this branch.
else

Set the first inductance value to the actual inductor in this branch.
Sel'ect the first branch in the circuit.
Sl';ta. flag.

end if;
else

Move to the next branch in the circuit.
end if;

end loop;
if (either inductance value is zero) then

Raise the exception MEANINGLESS_COMPONENT.
end if;
Calculate the mutual inductance value.

end Calculate _Mutual_ Inductance;

Check_Topology

Checks the topology of the netllst. The LIST pointer is not affected.
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begin
if (the highest node = 0) then

Raise the exception NO CIRCUIT.
end if: _
Select the first branch in the circuit.
white (there is still a branch in the circuit) loop

if (there is voltage controlled current source in the circuit) then
Select the first branch in the circuit.
while (there is still a branch in the circuit and the controlling nodes hav~not been

found) loop
if (the controlling nodes of the voltage controlled current source are in this branch)

then
The controlling nodes of the voltage controlled current source have been found'.

else
Move to the next branch in the circuit.

end if;
end loop;
if (a voltage controlled current source exists and the controlling nodes have not been

found) then
Raise the exception NO_VCCS_CONTROLLING_NODE;

elsif (the controlling nodes have been found) then
Move to the next branch in the circuit.

end if;
else

Move to the next branch in the circuit.
end if;

end loop;
loop

Increment the node number.
Select the first branch in the circuit.
while (there is still a branch in the circuit and the circuit is floating) loop

if (there is a branch between this node and the reference node) then
The circuit is not floating.

else
Move to the-next branch in the circuit.

end if;
end loop;
Exit this loop when the highest node in the circuit has been reached or the circuit is not

floating.
end loop;
if nhe circuit is floating) then

Raise the exception REFERENCE_NODE_MISSING.
end if;
Select the reference node.
loop

Increment the node number.
Select the first branch in the circuit.
while (there is still a branch in the circuit and this node has not been found) loop,

if (this node is in the branch) then
This node has been found.

else
Move to the next branch in the circuit.

end if;
end loop;
if (this node has not been found) then

Raise the I"''':ceptionSPEClFIC_NODE_MISSING;
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end if;
Exit this loop when the highest node in the circuit bas been reached.

end loop;
end Check_Topology;

Clear_Branch

Sets all the component values in the branch pointed to by the LIST pointer to zero.

begtn
CI(~r this branch in the netlist,

end Cleat_Branch;

Clear_ Locations

Clears all the LOCATIONS of the NETLISl'_TYPE object so that they do not point to any branch.

begin
Set all the LOCATIONS to null.

end Clear_Locations;

Convert_Admittanee_To _RLC

Converts the representation of components from admittance to RLC form for the whole netlist.
The List pointer is not affected.

begin
if (there are mutual components in the circuit) then

Raise the exception CANNOT_CONV:ERT_WITH_MUTllAL_lNDUCTANCES.
end if;
while (there is still a branch in the circuit) loop

if (there is capacitive admittance) then
if (there is an actual inductor) then

Subtract it's impedance from the capacitive impedance.
end if;
Calculate the new capacitor value.

end if;
if (there is inductive admittance) then

Subtract capacitive admittance from the inductive admittance.
if (there is still inductive admittance) then

Calculate the actual inductor values.
else

Set the actual inductor values to zero.
end if;
Calculate the branch inductance.
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end if;
if (there is voltage controlled current source) then

if (there is an imaginary admittance) then
Calculate the pole frequency and the magnitude of the admittance from the real and

imaginary admittance, and the frequency.
else

Set the magnitude of the admittance to tile real admittance.
end if;

end if;
Move to the next branch in the circuit.

end loop;
end Convert .....Admittance_To_RLC;

Convert_ RLC~To _Admittance

Converts the representation of components from RLC to admittance form. for the whole netlist.
The LIST pointer is not affected,

begin
Select the first branch in the circuit.
while (there is still a branch in the circuit) loop

Calculate the capacitive reactance.
if (an inductor exists in this branch) then

Subtract the inductive reactance.
end if;
if (a voltage controlled current source exists in this branch) then

Calculate the real and imaginary admittance from the magnitude of the admittance,
omega frequency and the 1st order pole frequency.

end if;
Move to the next branch in the circuit.

end loop;
end Convert_RLC_To _Admittance;

Count_ Components

Counts the number of a specified component type in the Whole netlist. The LIST pointer is not
affected,

begin
Select the first branch in the circuit.
while (there is still a branch in the circuit) loop

case (of the type of search component) is
when (a general component) =>

Set the high node = general component's high node,
when (an inductive component) =>

Set the high node = inductive component's high node.
when (mutual component) =>

Set the high node s= mutual inductive component's high node.
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end case;
if (the high node 1== 0) then

Increment the count of components by L
end if;
Move to the next branch in the circuit.

end loop;
end Count~ Components;

Delete Branch

Deletes a circuit branch. The LIST pointer must point to the branch to be deleted.

begin
if (there is at least one branch) then

if (it is the first branch) then
Delete the first branch.

else
Find the req":" '1, branch., ,
Delete that 1 ,..r.

end if; ",. ~.'
end if;

end Delete)3ranch;

Empty_Branch

Checks to see if a branch is empty. The LIST pointer must point to the branch that is checked.

begin
if (the branch is out of' range) then

Raise the exception BRANCH_OUT ..OF_RANGE.
end if;
for (the component in CAPS to CUPLING) loop

case (of the component) is
when (the selected component) =>

Retrieve the value of the selected component.
end case;
if (the selected component exists) then

The branch is not empty.
Exit from. this loop.

end if;
end loop;

end Empty_Branch;

Equal_ Locations

Checks to see if the branch pointed to by usr is the same branch pointed to by the pointer in the
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LOCATION array indexed by LOCATION_INDEX.

begin
if (the present branch is the same as th~t index inLOCATION) then

The branches are the same branches.
else \ l' .

I)
The brancaes are different branches.",'

end if;
end Equal_Locations;

Find_Branch

Locates the branch between a specified node pair in the netlist. The LIST pointer points to the
found branch.

nbegin i I

if (the high node == the low node) then \ \
Raise the exception MEANINGLESS...:.CO:~.~il\ONENT.

end if; .' . .
if (the high node < the low node)" then (!

. Swap the values of the two nodes.
end if;
Select the first branch in the circuit.
while (there is still a branch in the circuit and the required branch. has not yet been found) loop

if (the high and low nodes exist in this branch) then
'The branch has been found.

else
Move to the next branch in the circuit.

end if;
end loop;
if (the branch has not been found) then

if (the component is >= CR_ADMIT) then
Raise the exception .NODE_PAIR_DOES_NOT_EXIST.

else
Create a new branch and set all the values in it to zero.

end if;
end if;

exception
when (the memory 1" not enough to create It new branch) =>

Raise the exception STORAGE _ERROR.
end Find_Bra. zh;

Find _Dependent_Source

Locates the branch that contains a dependent source given the nodes related to the dependent
source in the circuit. The LIST pointer points to the found branch.
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begin
Select the first branch in the circuit.
while (there is still a branch in the circuit and the dependent source has not been found) loop
if (the dependent source exists in this branch) then

The dependent source has been found.
else
Move to the next branch in the circuit

end if;
end loop;
if (the dependent source has not been found) then

Select the first branch in the circuit.
while (there is still a branch in the circuit and the dependent source has not been found) loop
if (there is not a dependent source in this branch) then
The dependent source has been found.

else
Move to the next branch in the circuit.

end if;
end loop;

end jf;
if (the dependent source has not been found) then

if (a new branch must be created) then
Create a new branch.

end if;
.Set a parameter to say that the source has not been found.

else
Set a parameter to say that the source has been found.

end if;
exception

when (there is not enough memory to create a new branch) == >
Raise the exception STORAGE_ERROR.

end Find_Dependent_ Source;

Find_Mutuals _and_Coupling

Finds the mutuals and coupling factors for the whole netlist. The LIST pointer is preserved.

begin
Select the first branch in the circuit,
while (there is still a branch in the circuit and the mutual inductance has not been found) loop

if (mutual inductance exists in this branch) then
The mutual inductance has been found.

else
Move to the next branch in the circuit.

end if;
end loop;
if (the mutual inductance has not been found) then

Select the first branch in the circuit.
while (there is still a branch in the circuit and the mutual inductance has not been found) loop
if (there is no mutual inductance in this branch) then

Terminate the search.
else

Move to the next branch in the circuit.
end if;

Page 83



end loop;
end if;
if (the mutual inductance. is not found and a new branch must be created) then

Create the new branch. .
end if;
if (the branch must be created) then

case (of the type of component) is
when (mutual inductance) => .
if (the coupling > the maximum possible value) then"

Set the coupling to the maximum possible value.
e!lJ tf;
Storal tp,evalue of the component in the netlist branch.
Calcul ~te the coupling.
Store the value of the coupling in the netlist branch.

when (coupling) == >
if (the inputvalue > the maximum possible value) then

Set the value to the maximum possible value.
end if;
Store the value of the component in the netlist branch.
Calculate the mutual inductance,
Store the value of the mutual inductance in the netlist branch.

end case;
end if;

ex~eption ;I
.wh~n (there is not enoug.\tmemory to create a. new branch) = >

Raise the exception STORAGE_ERROR.
end Find...;Mutuals_and~CoupHng;

Find_Node _;Mrudrllum

Finds the highest numbered node. in tlie whole netlist, The LIST pointer is not affected. '

begin
if (there is no circuit) then

Set NODE_MAXIMDM = O.
else

Select the first branch in the circuit.
Set NODE_MAXIMUM == the higher node.
while (there is still a branch in the circuit) lOilP

if (the higher-node > NODE_MAXIMUM) then
Set NODE_MAXIMUM = the higher node.

end if;
Move to the next branch in the circuit.

end loop;
end if;

end Find_Node_Maximum;

First Branch

Sets the LJST pointer to the first branch In the netlist.
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begin
Set the LIST pointer to the head of the netlist,
if (there-'is not even one branch in the circuit) then

Raise the e)l:Cepti()hNO_CIRCUIT.
end ii;

end First_Branch;

____~I~--------------------------------------~------------------
Initialize

Initialises the whole netlist,

begin
Clear the netlist and set NODE_MAXIMUM.= 0 and FREQUENCY = 1000.0.

end Initialize;

New Branch

Creates a' new branch and puts it at the head of the netlist:

begin
Create a new branch.

exception
when (there is not enough memory to create a Dew branch) =>

Raise the exception STORAGE_ERROR.
end New_Branch;

Next Branch

Moves the LIST pointer to the, next branch in the netlist,

begin
if (there is still a branch in the circuit) then

Set the LIST pointer to the next branch in the netlist.
else

Raise the exception NO_MORE_BR&"·WBES.
end if;

end Next_Branch;

Read Netlist

Reads the value of a component as well as the nodes to which it is connected. The component
data is read from the branch pointed to by LIST.
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begin
if (the branch is out of range) then

Raise the exception BRANCH_ OUT_OF _RANGE.
e~Jdif;
ease (of the type of component) is

when (a certain type of component) = >
Retrieve the component's value fkoIll the correct place in this branch ..

end case;
case (of the type of component) is

When (a certain type of component) "">
Retrieve the node data associated with this component from the correct place in this branch.

end case;
end Read_Netlist;

Retrieve. Location

Sets LIST to the pointer of the LOCATION array indexed by LOCATION_INDEX.

begin
Set the present branch pointed to by LIST to that pointed to by the pointer indexed by

LOCATION_INDEX.
end Retrieve_Loc~tion;

Save Location

Sets the pointer of the LOCATION array indexed by LOCATION_ INDEX to the present branch pointed
to by LIST.

begin
Set the pointer indexed by LOCATION_INDEX to the present branch pointed to by LIST.

end Save_Location;

Update_Mutuals_and_ Coupling

Updates the mutuals and coupling factors for the whole netlist. The LIST pointer is preserved.

begin
Select the first branch in the circuit.
while (there is still a branch in !he circuit) loop
if (the mutual inductance is between the first node pair) then

if (the input value is significant) then
Calculate the mutual inductance.
Take the coupling into account.

else
Store the coupling value in the netlist.
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end if;
Store the mutual inductance value In the netlist,

end if;
Move to the next branch in the circuit.

end~loop;
Sel'.kt the first branch in the circuit.
wlille (there is still a.branch in the circuit) loop

'\U' (the mutual inductance is between the second node pair) then
\ if (tbe input value is significant) then

Calculate the mutual inductance
Take the coupling into account.

else
Store the coupling value in the netlist.

end if;
Store the mutual inductance value in the netlist.

end if;
Move to the next branch in the circuit.

end loop;
end Update_Mutuals_and ~Coupling;

-----<---_.-- ......-----~--------.-----------........---------.
\Vrite_Frequency

Changes the present frequency for the netlist,

begin
Set the netlist frequency to the inputt'requency.

end Write_Frequency;

Wdte_Netlist

Writes the value of a component as well as the nodes to which it is connected. The branch into
which this data is written is pointed to by LIST.

begin
if (the branch is out of range) then

Raise the exception BRANCH_ OUT_OF._RANGE.
end if;
if (the component value is invalid) then

Set the component value to zero.
end if;
case (of the type of component) is

when (a certain type of component) =>
Store the component value in the correct place in this branch.

end case;
case (of the type of component) is

when (a certain type of component) == >
Store the nod~ data associated with this component in the correct place ..in this branch.

end case;
if (the component value = 0.0 and the branch is empty) then
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Delete thisbranch from the circuit.
elsif (the high node 1 > the highest node in the circuit) then

Set the highest node in the circuit = the high node 1.
end if;

end Write_Netlist;

'. \

6.4.4 Outer Methods

Change_Directory

Changes the default directory and shows the new path.

begin
Display process title.
Display the present path on the main screen.
Cursor_Next_Line; II
Get the new path from the user and set 0 for the last character (ASCIIZ).
Change to a new directory,
Display the present path On the main screen.

end Change_Directory;

ChangeDrive

Changes the present drive device arid shows the II,,' «t path.

begin
Display process title.
Display the present path on the main screen.
Cursor_Next_Line;
Get the new drive from the USer.
Change to the drive.
Display the present path on the main screen.

end Change_Drive;

Get_Frequency

Displays the present frequency on the Prompts screen and then gets a new frequency if the present
one is not suitable.

begin
Display the present frequency and ask if it is acceptable.
if (the frequency is not acceptable) then

Get the new frequency from the keyboard.

Page 88



Chapter IS Th« Netlists Abstraa: Data. Type

Make. sure that the new frequency is within limits.
end if;

end Get_Frequency;

Get_;Load_File

Gets the name of a disk file for loading a netlist or Monte-Carlo netlist. The existing files
containing netlists or Monte-Carlo netlists are also displayed.

begin
if (the fite to load is a monte file) then

Set tho extension to MNT.
else

Set tho extension to NTL.
end if;
DiSplay the present path on(.the main screen.
Get the flrst filename that has a NTL OrMNT extension.
if (there is no file in default directory) then

Write an error message that there are no recognised files.
Raise ',:heexception tJSER~ESCAPE.

end if;
while (there is a file)loop

Add the filename to the dynamic list.
Find the next filename that bas a NIL or MNT extension.

end loop;
begin

Get the name of the monte file to load.
Try open the file to read it.
Exit from this loop.

exception
when (the disk file does not exist) == >

Display an en'or that the file cannot bl) {.)und.
end;

end Get_Load_File;

Get,_Save _File

Gets ',W name of a disk file for saving a netlist or Monte-Carlo netlist, The existing files
containmg netlists or Monte-Carlo netlists are also displayed.

begin
if (the file to load is a monte file) then

Set the extension to MNT.
else

Set the extensim to NTL.
end if;
Display the presest path on the main screen.
Get the first filemme that has a NTL or MNT extension.
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loop
if (there is such a file) then

if (there are less than 100 files listed) then
Display the filename on the main screen.

else
Clear the main screen and display the present path.

end if;
else

Exit from this loop,
end if;
Find the next filename that has a NTL or MNT extension.

end loop;
loop

begin
Ask the user for the name of the file that will contain the data for the Netlist object.
Check if the disk file exists by attempting to open the file,

An exception will be raised if the file does not exist.
Close the opened file.
Tell the user that the file already exists and ask if the file should be overwritten.
if (the file must be overwritten) then

Open the file again, but this time inwriting mode.
Exit from this loop.

end if;
exception

When, (the disk file does not exist) = >
Create a new file and exit from this lo0IJ.

end;
end loop;

end Get_Savp;_File;

lui tialize _Directory

Gets the present path.

begin
Gets the present default drive and directory.

end Initialize _Directory;

List Branch

Lists the components in a branch on the main screen.

begin
for (the COMPONENT in CAPS to CtJPLIN(f) loop

case (of the type of component) is
when (CAPS !INDUCT ! CM~ADM1T ! POLE_FREQ) =>

if (the mode of listing = RLC) then
The component must be listed.

end if;
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When (Ol_ADMIT I CR_ADMIT I CX_ADMIT) :,::>
if (the blode of listing == admittance) then

The component must be listed.
end if;

end case:
Read the Q9mponent data from the netlist,
Select appropriate units for this component.
if (the component exists in this branch) then

if (the equivalent inductance form has been chosen) then
Set the display name of the component.

end ifi
if (the component = GR_ADMIT) tben

il(the mOGeof list is RLC) then
Sel the.display name and units itl impedance form for this component.
Find the reciprocal value.

else
Set the display name and units in admittance form for this component.

end if;
end ifj
if (the component IS a voltage or current source) then

if (the component is a voltage source) then
Set the display name for a voltage source.

else
Set the display name for a current SOurce.

end if;
case (of the ~ypeof component) is

when (it real voltage source or a real current source) == >
The value is left unaltered.

when (an imaginary current source or an imaginary voltage source) =>
Calculate the.magnitude and phase of the source. I

if (the component has a significant :magnitude and the display form is equivalent
inductors) then
Display the component, the high and low nodes, the magnitude, the phase and

the units of the component..
end if:
The compooe.nt must be listed.

end case;
elsif (the component < CR_ADMtr fWd the .~isplay form is not equivalent inductors and

the component I:=: equivalent inductors and' the component must be listed or the
component s= equivalent inductor and the display form is equivalent inductors) then
Display the component, the high and low nodes, It's value and it's units.

end if;
if (there is a second node pair associated with this component and the component must

be listed and the display form is not equivalent inductors or procedure fonn) then
Display the component, the high and 19W nodes, it's value and it's units. The'coupled

or controlling nodes are also shown.
end if;

end if;
end loop;

end List_Branch;
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Load_Netlist

Recovers a netlist from a disk file by reading the values of the components found in the specified
file.

::.'

begin
Get the file to load the netlist from.
Initialise the netlist object.'
if (thefile pointer is not at the end of the file) then

Read the title and frequency of the Netlist object.
end if;
while (the file pointer is not at the end of the file) loop

Read the component values for a branch of the Netlist object.
Create a neW branch and set the values of the components to those read from the t~le.
for (tht ;omponent in CAPS to CUPLING) loop

Read the chosen component's value from the Netlist object.
if (the chosen component exists) then .

Check that the chosen Component's value is valid.
Write the chosen component's value into the Netlist object.

end if;
end IAOP;

end loop;
Close the di~i"file.

end Load_Netlist;

M'lad~Monte_Netlist

Recovers a Monte-Carlo netlist from a disk file by reading the values found in the specified file.

begin
Get the file to load the monte netlists from.
Initialise both monte netlists.
while (the end of the file has not been reached) loop

Read an item from. the disk file.
Create a new branch for monte netlist 1.
Set this new monte branch equal to the item frt.m the disk,
Read an item from the disk file,
Create a new "mch for monte net1ist 2.
Set this new monte branch equal to the item from the disk.

end loop;
Close the disk file.

end Load __M()nte_Netlist;

Remove_Node

Removes a node from the netlist. The components that are deleted are displayed on the main
screen.
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begin
if (the highest node in the circuit = 0) then

Raise the exception NO_CIRCUlT.
end if;
Get the node to delete from the user.
if (the node to be deleted is the reference node (0» then

Raise the exception ATTEMPTED _REFERENCE_NODE_R.EMOV AL.
elsif (the node to be deleted is not valid) then

Raise the exception DELETE_NODE_DOES_NOT_EXIST.
end if;
Select the first branch in the circuit.
while (there is still a branch in. the circuit) loop

if (the node to be deleted exists in this branch) then
List the components in the branch on the screen.
if (the higher and lower nodes for the dependent source components = 0) then

Delete this branch from the circuit.
else

Set all the general components and node data to zero.
end if;

end if;
Move to the next branch in the circuit s.'

end loop;
Select the first branch in the circuit.
while (there is still a branch in the circuit) loop

if (the higher or lower nodes of the dependent source components = to. the node to be
tide~ed) then
Set all the dependent source components and the node data. to zero.

end if:
Move to the next branch in the circuit.

end loop;
if (the node cannot-be found) then

Raise the exception DELETE_NODE~DClES_NOT_EXIST.
end if;
Find the highest node in the circuit.

exception
when ATTEMPTED_REFERBNCE_N()DE_REMOVAL =>

D~splay an error message.
wlle.1 DELETB_NODE_DOES_NO'T_EXIST ;:= >

Display an error message.
end Remove Node;

Renumber Nodes

Renumbers an existing node. Certain voltage and current directions are changed. The LIST pointer
is not affected.

begin
if (t!.\:: highest node in the circuit ;:= 0) then

Raise the exceptionNO_C1R.CUIT.
end if;
Get the old and. new node numbers.
if (the old node does not exist) then
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Raise the exception OLD_N'ODE_DOES_NOT_EXIST.
elsif (the new node already exists) thea

Raise the exception NEW_NODE_ALREADY_EXISTS.
end if;
while (there is still a branch in the circuit) loop

if (the old node exists in this branch) then
Set the old node = the new node,

end if;
Move to the next branch in the circuit.

end loop;
Select the first branch in the circuit.
while (there is still a branch in the circuit) loop

if (a voltage source exists in this branch) then
if (the higher nr '." < the lower node (now renumbered» then

Negate the real voltage.
Negate the imaginary voltage.
Swop the higher node number with the lower node number.

end if;
end if;
if (a current source exists in this branch) then

if (the higher node < the lower node (now renumbered» then
Negate the real current,
Negate the imaginary current.
SW6P the higher node number with the lower node number.

end if;
end if;
if (the higher node < the lower node (now renumbered) then

Swop the higher node number with the lower node number.
end if;
Set SWITCHED to false.
if (there is a dependent source in this branch) thea
if (the higher node < the lower node) then

Set S\VITCHED to true.
Swop the higher node number with the lower node number.

end if;
if (the higher controlling node < the lower controlling node) then

Set S\VrrCHED to true.
Swop the higher node number with the lower node number.

end if;
if (SWITCHED is true) then

Negate the real admittance,
Negate the imaginary admittance.
Negate the magnitude admittance.

end if;
end if;
Set SWITCHED to false.
if (there is coupling to this branch) then

if (the higher node 1 < the lower node 1) then
Set S\VITCBED to true.
Swop the higher node 1 number with the lower node 1 number.

end if;
if (the higher node 2 < the lower node. 2) then

Set S\VITCHED to true.
Swop the higher node 2 number with the lower node 2 number.

end if;
if (SWITCHED is true) then

The Netlist« Abstract Data Type
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Negate the inductance.
Negate the coupling factor.

end if;
end if;
Move to the next branch in the circuit.

end HOOp;
Find the highest node in the circuit.

exception
when NEW_NODB_ALREADY_EXISTS =>

Display an error message,
when OLD_NODE_DOES_NOT_EXIST == >

Display an error message.
end Renumber_Nodes;

Save_Netlist

Saves the netlist by saving the values of the components to a specified disk file.

begin
if (there is no circuit) then

Raise the exception NO_CIRCUIT.
end if;
Get the file to save the netlist in.
Write the title and frequency of the Netlist object 10 the file.
Select the first branch in the circuit.
loop

Write the component values in this branch to the file.
begin

Move to the next branch in circuit.
exception

when (there are no more branches) = >
Exit from this loop.

end;
end loop;
Close the disk file.

end Save_Netlist;

Save_Monte_ Netlist

Saves the Monte-Carlo netlist to a specified disk file.

begin
Get the file to save the monte netlists in.
Select the first branch in both monte netlists.
loop

Write the information from monte netlist 1 to disk.
Write the information frOI11 monte netlist 2 to disk.
begin '

Move to the next branch in both monte netlists,
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exceptlon
when (there are no more branches) =>

Exit from this loop.
end;

end loop;
Close the disk file.

end Save._Monte_Net1ist;

Set_ Circuit_Title

Displays the title of the circuit which can be changed.

begin
Display the title of the circuit.
Ask if the title needs to be changed ..
if (the title needs to be changed) then

Get the new title from the keyboard ..
end if;

end Set_Circuit_Title;

Show_Node

Lists all the components that are connected between a specified node pair.

begin
if (the hir.:1·"'stnode in the netlist is zero) then

Raise the exception NO_CIRCUIT.
end if;
Get the node pair to show from the user.
if (the highet' show node < the lower show node) then

Swap the show nodes.
end if;
Display the show nodes and a heading with Component, Nodes, Value and Units.
Select the first branch in the circuit.
while (there is still a branch in the circuit) loop

if (the blanch to be displayed is this branch) then
List the components in this branch.
for (the component in CR_ADMIT to POLE_FREQ) loop

Read the component data from the netlist,
if (there is a second node pair associated with this component and there is such a

component in this branch) then
Display the component, the high and low nodes, it's value and it's units. The.

coupled Or controlling nodes are also shown.
end if;

end loop;
end if;
Move to the next branch in the circuit,

end loop;
end Show_Node;
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CHAPTER 7

DOSENWRONMENTPACKAGE
7..1 Introduction

Ada is meant to be as portable as possible, and so. it does not have procedures and functions that
deal with specific features of input and output devices. This is a problem for programs like
Elector which uses many features of the video display extensively.

Ada has the Put and Get subprograms in the TextJO package for text input and output. These
subprograms are used for mainly Teletype output and are therefore of limited. use. Ada does have
mechanisms for implementation of computer and operating system dependent features. The
mechanisms that are of particular use are that of the pragma interface and that of record
representation specifications.

The PC computer has low-level BIOS (Basic Input Output System) routines which provide some
of the required facilities. To access these routines, Assembler language functions have to be
created and connected to Ada subprograms. These functions can be divided into two groups:
• Functions that directly implement some system feature.
• Functions that implement two memory buffers and related operations for the Window object.

7.2 Interfacing to Other Languages

7.2.1 Pragma Intei'Cace

The pragma interface allows subroutines written in other languages to be used, as long as all
communication is done by parameter and function values. The pragma interface specifies the other
language name and must be declared after the subprogram specification declaration to which it
applies. A body is not allowed for this subprogram since the body is to be written in another
language. The form of the pragma in standard Ada is

L..-
p_r_a_9Dl__ a_I_N_T_E_RF_A_.C_E__ (~l_a_n_g_u_ag_e.....__n_am__ e_(_su_b_p_r_O_g_r_am .; n_am__ e_}_; ~ __ .........=:J

7.2.2 Meridian Ada Interface Implementation

The form of the pragma interface in Meridian Ada [Meridian, 1990] is :
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I pragma INTERE'.r~'», (language_name, subprogram_name [,"link_name"]);

• language name; Can be Assembly, Builtin, Microsoft_ C or Internal. Builtin and Internal are
reserved by Meridian.

• subprogram name : The name of a subprogram whose name appears in th.e same compilation
unit.

., link_name: A string constant specifying the name of the non-Ada subprogram corresponding
to the Aga subprogram named in the second parameter (subprogram _name). The link_ name
can be omitted if the Ada subprogram name is the same as the link_name. The linkname is
always translated to uppercase.

7.2.3 Interface to Assembly Language

When calling assembly language routines, some important points must be considerations :
• Subprograms can only be called if they are declared as FAR PROCs.
• Data segments must be of the class "_DATA".
• Code segments must be of the class "CODE",
• If a case-sensitive assembler is used, it must be remembered that the linker is also case

sensitive,
• Segments are always aligned on paragraph boundaries.

7.2.4 Stack Frames

The stack is used for passing parameters to assembly language subprograms. Stack frames must
be properly maintained. Otherwise, unpredictable events could occur, including the corruption of
variables and even hanging the computer.

The stack frame consists of :
• The actual parameters.
• The return address,
41 A display. This consists of copies of the frame pointers from previous subprogram activations

which allow references to local and non-local objects.
e Local variables.

Points to remember:
• All parameters are passed on the stack.
& Parameters are passed by pushing them onto the stack in reverse order of formal parameter

declarations (tight to left).
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Higher Address

caller's local variables

O..nparameters
SP

before callreturn. address (segment)

return address (offset) SP
aftet call

before Retup

BP old frame pointer (SP)

1..n level copies of previous BPs

SP
~rsetupL. I~w~_

Figure 7~1 The Stack Frame

Direction of stack growth

o The number and typ-;!I\ of the parameters must be known in order to a.~cess the correct stack
locations.

.. Non-scalar objects are passed by reference, regardless of mode.
• The assembly language must de-allocate the stack frame of parameters before returning.
• Allocating space for local variables and saving previous frame pointers is the responsibility

f the subprogram.
• Registers SS, DS and BP must be preserved.' All other registers may be destroyed,
e Values returned by assembly language functions must be arranged as follows:

(1) 8 bit values are returned in CL
(2) 16 bit values are returned in CX
(3) 32 bit values are returned in BX:CX

(most significant inBX, least significant in CX)
(4) 64 bit floating point values are returned in the 801;:; f stack ~j)}

7.3 Representations of Various Types

Data is transferred t.o and from data structures created by the Meridian compiler. 'Ihus, the
compiler's implementation of these data structures must be known.
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" :'

An enumeration type occupies 8, 16 or 32 bits depending on the number of values that are
declared for the enumeration, In other words, the smallest numbt::i' of bits, rounded up to the
nearest number of bytes.

Data Types Unpacked

Boolean 8 bits 1bit

Character 8 bits 7 bits

Integer 16 bits 16 bits

Long_Jnteger 32 bits 32 bits

Table 7-1 Discrete Type Representation

7.3.2 Real Types

I Data Types Bits

Fixed point, short 16

Fixed point, long 32

Ib!'Ioating point 64

Table 7-2 Real Type Representation

The 64 bit flor.ting point format of the 80x87 is used for all floating point values.

!I

7.3.3 Array Types

A constraint array object with static bounds occupies just the space required for it's elements. A
dynamic array object is represented as a pointer to a memory area containing the actual array
elements. The memory area for the array elements is created on the dynamic allocation heap.
Separate temporary object'; hold the variable bounds of the array. An unconstraint array object
(usually a parameter to a subprogram) is represented as an array access object.

Constrained Attay Object

\i

Unconstrained Attay Object

Fagure 7-2 Array Object Implementation
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7.3.4 Record Types

']!he components of a record are arranged in the order in which they are declared. In a
discriminant record, the discriminant are treated as components of the record. They are the first
components of the record. An additional Boolean compone .nt appears at the start of a record for
records whose discriminants may vary at runtime.

Record representation specifications follow the record type declarations to which tl.,~yapply.
Additional space may be allocated. between components in a record to maintain alignments.

7.3.5 Access Types

Access objects for most types are represented simply as pointers to those objects. However,
unconstraint army access objects are represented by :
• A pointer to the actual array data.
• The lower and higher bounds for each index .

.A'address ... 0 pointer to .1st element::::::I
-=::J

A'address + 4

A'address + 6

A'&ddreSs + g

A'p.ddress + 10

f .,

Figure 7~3 Unconstrained Array Object Implementation

7.4 System Features

7.4.1 BIOS, DOS and Mouse Interrupts

Most of the functions use BIOS, DOS or Mouse routines. In some instances they may slow down
processing) but the benefits they offer adequately compensate. Some benefits are:
• Portability at the Assembly level. All functions ,;t'"? built into the Personal Computer. These
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functions are called by interrupts which are the same on all pes.
• Understandability. All these functions are well documented in many books and manuals.
'" Reliability. The manufacturer will have tested these functions and made sure that they work

as expected.

~Feature

Disk

Function

Graphic Screen

Change_Directory
ChangeDrive
Find....:First_File
Find_Next_File

!,Get Drive Directorv
-. - ·r~

Change_Screen
Character_To__Graphic
Clear Screen
Dot_ Horizontal_ Line
Dot_Vertical Llne
Line
Plot
Plot_Four_Pixels
Set_Plot,._.Colour
Set Plot Window
String_To Graphic

Hardware Cursor Change; Cursor_Shape
Read _Cursor .
Set_Cursor
Show_Cursor
HideCurser

Keyboard Keyboard Character_Ready
Get Keybqard CharacterI~----------------~--'~~~,~~--_-----~
Check_For_~ouse
Read_Text_Motlse
Set_Text,Mouse
Show_Text_Mouse
Hide_Text_Mouse1~'~~~----------4---'-=--~------------~1
String_To__Screen

Mouse

Text Screen Character
Writing with Attributes

Text Screen Display Clear Screen
ScrolC_Up
Scroll Down--=..,._...'

Table "l..3 System Features
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BIOS Funetion

Interrupt Function

10h 0

lOh 1

10h 2

10h 3

10h 6

10h 7

lOh 12

10h 14

10h 15

lOh 18

10h 26

16h 0

16h 1

Descriptkm of the Function TI
Changes the mode of the screen eg, text to graphic

Set the shape of the hardware cursor.

Set the position of the hardware cursor.

Read the position of the hardware cursor.

Scroll up (AL == 0 Clears the screen)

Scton down (AL :: 0 Clears ~e_~e_,n._) -----,--11
Plot on a graphic screen.

Write to screen in teletype mode.

Read the screen mode and the active page.

Check if EGA is present.

Identify display devices for PS/2 and if VGA present.
" - .

Gets the keycode of a key pressed on the keyboard arid
removes it from t111~keyboard buffer. If a key was not
pressed, it waits until a key is pressed,

Checks if a key has been pressed, and gets it's code if
it was pressed. However, the code is not removed from
the keyboard buffer. '

Table 7-4 BIOS Functions

I DOS Function

I ..In;errupt Description ,I}f the Function
Function

21h 9 Displays ~ string !!_1atis delimited with $.

21h 14 Selects the default disk device,

21h 59 Change the current directory.

2111 71 Gets the default directory for any drive.

21h 76 Terminate program.

2~lh 78 Finds the first matching file in the path specified.

21h 79 Finds the next matching file in the path specified.
Function 78 must be used before this function is used.

Table 7·5 DOS Functions
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Description of the Function
Mouse Driver

Interrupt Function

33h 0

33h 1
',"

33h 2
1-'

33h 3

Check for a mouse, and if present, Initialise'lt,

Show mouse pointer.

Hide mouse pointer.

Read the status of the mouse (position of the mouse
pointer and if any buttons were pressed,

33h 4 Set position of mouse pointer.

Table 7-6 Mouse Functions

7.5 Buffering Concepts

There are two different methods for implementing the foundation of the user interface. Both
methods need buffers.

7.5.1 Method1

Two buffers are used for screen operations. The first buffer is used to store the characters and
their attributes from the area of screen that will be overwritten by another screen object. Once
the screen Object has fulfilled it's purpose, it is removed from the screen. This is done by coping
the characters and their attributes from the first buffer back to the screen. This gives the
impression that the screen object has been removed to reveal the screen underneath.

The second buffer is used to stop flickering caused when the screen object is drawn. 'This is not
a big problem if the screen object is being drawn for the first time. However, when the screen
object is moved around the screen, the constant redrawing slows down processing and produces
a lot of flicker. By drawing the screen object in a second buffer and then coping it to the screen
prevents the flicker. Moving the Screen object now requires less processing.

The initial drawing of a screen object is as follows :
(a) Draw the screen in the second buffer. Nothing happens on the SCreen,
(b) Copy the area of screen that is going to be overwritten by the screen object into the first

buffer. Nothing happens on the screen.
(c) Copy the second buffer's contents to the screen. The screen object will appear on the screen.

The moving process Is as follows :
(6) Copy the contents of the first buffer back to the screen, The screen object will disappear and

the screen underneath will be revealed,



~apk~r~7 ~ D_o_s~E_n~_.·r_~_~_._._~_a_c~_~~

Thls pan of

the !IClUJl is
~.opiedto buffet"

Screm Buffer __j
.Fi-gure 7-4 Screen Buffer (Method 1)

(e) Copy tile area of the screen where the screen object will now be positioned, Nothing happens
on the screen.

(f) Copy the second buffer's contents to the screen. The screen object will appear iD. it's new
position on the screen:

7.5.2 Method 2

A minimum of two buffers are used. .One buffer (window) is used for a screen object and another
(main) for the main screen. Nothing is written directly to the screen, but into one of the buffers.
These buffers are then copied to the screen. The order in which the buffers are written to the.
screen determines which image will appear on top. The main screen is usually copied first and
so it appears as the background.

This method works with multiple subsereens and multiple buffers, A more complex user interff.l~:: .
system can be developed by having more than one main screen. This requires (~separate buffer
foteach of these main screens. A generalised method to display only portion ,of a main screen
would then copy only part of that buffer to the screen. Thus, a complex windowing system can
be developed.

The initial drawing of a Screen object is as follows:
(a) Draw the screen object in the window buffer. All the drawings for the main screen are done

in the main buffer. Nothing happens on the screen.
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-

..__~~

Buffer 1 Buffer 2

(0)

(b) Copy the main buffer to me screen.
(c) Copy the window buffer to the screen. It appears as if the SCreen object appears in front of

the main screen.

The moving process is as follows:
(d) Copy the main buffer to the screen. It appears as if any screen object that was visible is now

removed.
(r:) Copy the wirGlowbuffer to a new position on the screen, It appears as jf the screen object

appears in front of the main screen in a new position.

....." [-,
L__~~~_d~~~ ~.~~
Figure '7-5 Buffer Coping Process (Method 1)

BufF:.r 1
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Main Screen Main Buffer

All Olltput that m meant fer

the main screen is ~~(

to this ltaffer.

Main acreen

~~4
'-------_-'

(A and B)

Main Screen
r·..··..·······..··..,·..··..·•····..·....·,···..·j
I :I I

I ~II--I-
I Ii j
! l
I , " tr. •• _ ~ ~.u nn n••••:

Main Screen

L............__~_~_ __,

Figure 7-6 Buffer Coping Process (Method 2)

Window
Buffer

(C)

to this buffet.

Main Buffer

All 9Utput that is meant for:

WindowL~_
(E)

(D)

Page 107



Chapter 7 Dos Environment Packlge

7.5.3 Buffer Implementation

To implement these buffering methods requires transfers of large chunks of memory, The best
language for implementation is assembly language because drawing and moving screens objects
should be dOIJeas fast as possible for it to look both impressive and effective.

The first step in implementing a buffer in assembly language is that the buffer is a linear string
of characters while the screen is an array of 80 by 25 characters. However, the addressing of the
screen is linear, starting at the top-left comer, going from left to right, to the bottom-right comer.
This means that offsets for the actual location within the buffer must be calculated from row and
column coordinates.

lew 1 row A

....,_ B colUlIlIlS ............

.--

t
A

rows

1
C=========~~==~j==========~1

Figure 7-7 Matrix and String Representation

Every odd location starting at the start pointer to the buffer, contains the attributes to a character.
Every even location contains the character code. To clear the buffer, all the character location
values are changed to spaces (xscn 32) and the attributes set to a chosen value.

The row and column values for the two buffers are kept in variables which can only be accessed
by the assembly language subroutines. These values are used by several assembly language
subroutines in calculating what must be copied, and where it must be placed on the Screen.

Certain input to some screen objects will cause them to change state which leads to changes in
their appearance. They will then redraw themselves in the window buffer (the second buffer).
However, their appearance will stay the same on the screen unless the Window_!3uffet_To_Screen
subprogram is called. This copies the second buffer to the screen, thus updating the appearance
of that screen object.
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[iipe of Operation Buffer Method

Initialisation of Window Buffer Window_Buffer _Setup

Main Buffer Operations Clear_Main_Buffer
Main_Buf[er_ Line
Main_Buff~r _To_Screen
String To Main Buffer

Window. Buffer Operations Character_To_Window _Buffer
Clear~Window _Buffer
Flame_Window _Buffer
New_Window_Location
String_To _Window_Buffer
Window_Buffer _Title
Window Buffer To Screen

Shadow

Line-Bar

Table 7-7 Buffer Operations

7.5.4 Shadows

Make Shadow

Make_Line_Bar
Remove_Line _Bar

To make the window object appear as though it is appearing in front of the screen, a shadow is
drawn to the bottom right of it. This is done by setting the attributes of all the characters in the
shadow area 1..) light gray on black.

In the first method, the original attribute values for these characters must be saved so that they
can be restored when the Window object moves or disappears. A small shadow buffer holds the
values of these attributes which are copied to it before the shadow is drawn. Once the window
object changes position or disappears, the contents of this buffer are copied back to the screen.
The shadow disappears from the screen. In the second method, the shadow can be drawn without
the need to save the original attributes.

7.S.S Highlighting Bar

A highlighting bar is needed for the menu objects to highlight menu options. This bar is created
by changing the attributes of a nne of characters. However, when the bar is moved to the next
option, the bar must be removed from the previous option. This is done by restoring the original
attributes of this line of characters. The attribute values are copied to a small buffer before the
bar is drawn. When the line moves, the contents of this buffer are copied back to the screen. The
highlighting bar disappears.
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7.5.6 Screen S~tup

The screen Initialisation method Screen_Setup must be called before any buffer or screen writing
method is called. This is required because many screen methods write directly to screen memory.
If the screen device is a monochrome, the screen memory starts at BOOOh.If the screen device
is a eGA, EGA or VGA, the Screen memory starts, at B800h.

The available graphic modes are determined by identifying the display device ..Mode 13 is used
for EGA and VGA adapters. This mode gives 640 x 350 with 16 colours. The best equivalent
mode for eGA is mode 6 which gives 640 x 200 with 2 colours. The Screen_Setup method makes
sure that the correct resolution is used when displaying graphics.

7.6 Mouse Pointer

The pointer of the mouse is displayed on the text screen a block. This block is formed .by
-(\

changing the attributes (foreground and background colour) of the character that is at the same
position as the mouse pointer. The attributes are changed by ::XORingthem with some value. By
XORing the attributes again with the same value, the original attributes will be restored. This
works well if the chai~tter's attribut~s ;rre not changed while the mouse pointer is on it.
However, parts ofthC~creen are often vt1:!!1ento - usually copying buffers to the screen, making
shadows or displaying bars, or, even cleJh,l"lgand scrolling. 'Ihese can.all overwrite the previous
attributes of the character set»y the rriuuSl,:9"~)er.

.'~. "_" " -.- '--_",. ", ,~';

The problem is that the .mouse driver ~sum,~~.'that the character attribute was changed by it. If
the mouse is moved, the mouse driver XORs tlle attributes of the character the mouse pointer was
on. The mouse driver does this thinking that it is removing the mouse pointer and restoring the
original attributes. However, the character attributes have changed and XORing them leaves a
hole in the screen. The hole di&~ppears only when the mouse pointer is on top of it, but then so
does the mouse pointer. To prevent this, the following procedure should be followed :

(1) Hide the mouse pointer,
(2) Execute the screen modifying process.
(3) Display the mouse pointer.

Also, when copyingfrom the screen to a buffer, fue mouse pointer must be hid, otherwise the
attributes for one of the characters n,t the buffer would be wrong. If the, mouse pointer is at a
different location when the buffer is copied back to the screen, a hole will be Visible.
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7.7 The Structure of Assembler Subroutines

Assembly language subroutines are constructed along certain guidelines [Abel;' 19911.

7.7.1 Frame Buffer Setup

The frame buffer needs to be set up before executing the code for the function. On completion,
the frame buffer needs to be restored.

push
mov

bp
bp, sp

Set up frame buffer

Function cooe tits in here.
pop
ret

bp Restore frame buffer

7.7.2 SubprogramParameters

Assembly language functions that are passed parameters from the Ada subprogram get these off
the stack. The way these parameters are. retrieved from the stack depends on their type. To
illustrate the different methods of retrieval an Ada subprogram heading followed by the assembler
code needed to retrieve the variable values is given.

(a) For all scalar objects that are passed to the Ada subprogram with the mode ot in only, the
actual value is passed. This means that the value is retrieved directly from the stack. In the
example) the value of VAlUABLE! will be moved into the AX register, and that of YARIABLE2

into the ax register.

Assembler
Procedure_Name (YARIABLE1, VARIABLE2
mov ax, 6 [bpJ
moy bx, 8 (bpJ

in INTEGER);Ada

(b) For most other objects, including scalars whose values are passed to the Ada subprogram with
the mode in outor out, the address ofthe object is passed on the stack. Both the segment and
offset addresses are passed - the segment at the higher position on the stack, and the offset
at the lower position. In the example, the first assembler instruction will load the ES segment
register with the segment address, and the Dl register with the offset address. The second
assembler instruction does the same as the les instruction, except that DS is loaded with the
segment address and BX is loaded with the offset address.
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Assembler or Ids bx, 6 [bpJ
Ada Proeedure~Name (VARI;~LEl out INTEGER);

(c) For dynamic unconstraint objects (eg, unconstraint strings usually used as formal parameters
in procedures), the address of the pointers to these objects is. passed on the stack. This is a
two part process :
• The address of the pointer of the unconstrained object is retrieved from the stack,
• The actual value of the pointer to the unconstrained object is then retrieved using the

address from the first step. The ss segment override must be used, otherwise the pointer
will be set to the value at DS:[DI] instead of ES:[DI].

Assembler
procedure _NS'.me(VARIABLEl in STRING);
les di, 6 [bpJ'
le)", z:i, ea: [di1

Ada

~~~----------~~------------------------------------------~'~')--~
The length of the unconstrained object is stored in the next two word locations. To determine
the length of the strfng, use the cede below.

\,.,,\

mov ex, 8 e$:[di]
sub ex, 6 ea:[di)
ine ex

7.8 Assembly Output from the Ada Compiler

Many questions can by answered by examining how. the compiler calls assembly language
subroutines. A temporary stub subprogram may be written in place of the assembly language
subprogram. The stub and the calling subprogram may then he compiled and the assembly
language output examined directly.

For the compiler to generate assembly code instead of machine code, use:

ada -fe -S filename.ext

-s Generates assembly code.
-fe Annotate assembly language listing. 'the output is supplpr;;;t:!nt\Xlby cOl:nll1er.tts Ct)lltarnt~g

the Ada source statements corresponding to the assem~iy J~ngu1igecode ~ections written
by the code generator.
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~,7.9 Library Management (Version 2.1)

Once the Ada compilation units have been compiled and the assembly language units assembled,
they must be linked. DAMP (Build Ada Main Program) will usually link all the necessary
program units and produce and executable file. However, with a program like Elector which.USes
assembler routines, the Ada code must not be linked into an executable file, hut a relocatable
object file. BAMP is used to get all the separate Ada files and combine them into one large OBI
file. To do this :

bamp ..1' ada.program ; name eg, bamp ..1' elector

After generating an object file, a low-level linker like Microsoft's LINK or Borland TLINK. This
will produce an executable file.

link elector dos

'1.10 Dos_Environment Subprograms

• BasicPlot :Plots a pixel in the present plot colour on the screen at the positjpn specified,
The column must be given in the ex register and the row in the DX register.

It Change_Cursor_Shape: Sets the cursor shape. Gets the new cursor shape from. parameters
on the stack and then calls BIOS. The cursor lines ore numbered starting with 0 at the top of
the character block. If the starting line is' below the ending line, the cursor will wrap around
to the top of the character block. Do not use numbers over 15. There are 8 lines for eGA
and 14 for monochrome and EGA.

• Change~Directory: Sets a new path and then returns the present. defaults.
• Change Drive : Sets a new drive and then returns the present defaults.
• Change Screen. :Changes the screen from text to graphics mode or back again. It also clears

the screen to a blue background and hides the cursor for text screens.
• Character To _Graphic: Copies a character to the graphic screen. The colour of the character

can be set. The location to wnich the character is written is determined from coordinates
passed as parameters. The Ada screen coordinates are converted to those used by BIOS.

e Character_To_Window_BuJfer: Copies a character with it's attribute a number of times to
the Window buffer. The actual.location for the characters in the buffer is set by passing
coordinates. If the coordinates are out of range, the characters. are not written to the buffer.
If the number of characters is longer than the text line of the window buffer, they are
continued on the next line. The characters are kept within the text area. If the number of
characters is more than what can be accommodated by the text area. even after wrapping,
they is truncated at the end of the text area.

• Check _For_ Mouse : Checks if a mouse is installed, and if so, gets the Dumber of buttons and
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sets the mouse pointer to the centre of the screen, using the default mouse pointer and
movement ratios. The mouse text pointer IS not displayed. The MOUSE_STA'tUS flag is set to
I if a mouse is present, 0 if it is nut.

• ClecW_Main_Bujfer: Clears the buffer for the main screen. The attributes of the characters
in the buffer can be specified.

• Clear_Screen: Clears a speciued part of the screen .
e O'ear_Wi7U1ow_Buffer : Clears the window buffer for pop-up screens. The attributes of the

characters in the buffer-can be specified. The size of the buffer that was set by BujJerSetup
specifies the area that is cleared.

• Determine_Left_Corner: Calculates the top left corner where the pop-up screen will be
displayed. The calculated value is returned in BX' and is the offset that is added to the base
of screen memory to get the required location on the screen.

• Dot_Honzontal_Line: Draws a dotted horizontal line sfurting- at (xl, Yl) to (x2, YI) in the
present foreground colour.

• Dot_ Vertical_Line: Draws a dotted vertical line starting at (xl, Y1) to (xi, Y2) in the present
foreground colour.

• Flnd_First_ File : Finds the first matching file to PATHI or PAM and then returns the
filename, An error value is passed back also.

<l) Find_NextFi1e; Finds the next matching file after first calling the Find_FirsCFile procedure.
'The filename and an error value are passed back.

o Prame , Wrndow_Buffer: Frames the pop-up screen. A string of 7 graphic characters which
are used to border the pop-up screen is passed to the procedure. Trey are in order from 1-7:

'" 'Top left corner
'" Top side
'If TQP right corner
'* Left and right side
'" Bottom left Corner
'" Bottom side
'" Bottom right side

The size of the frame is determined by the size of the buffer. The top and bottom of the
frame is next to the top and bottom of the buffer. The left and right sides of the frame are
one column spaced frdm. the left and right sides of the buffer. The attributes of the frame
characters can also be set.

~ G·t_Defaults: Gets the default drive and directory. It updates search strings used fur listing
files and returns the default path in the passed string parameter.

tI Get_Filename :Returns the filename found in the pSP. An error value is passed back which
corresponds to the success of the previous search.

• Get_prive_Pirettory: Gets and returns the present drive and directory.
.. Get_Keyboard_(1laracter : Gets a L~yscroke from the keyboard, and waits until a key is

pressed if a keystroke is not available when first called. If the key is an extended key, then
the high byte contains the keycode while the low byte is O. If the key is a normal key, then
the high byte is 0 and the low byte contains the keycode.
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e Hide Cursor: HIdes the text cursor. No parameters are passed by the Ada subprogram. The
shape of the cursor is preserved.

• Hia'e_Text_}.fouse: Hides the mouse text cursor. No parameters are passed by the Ada
subprogram. Ifno mouse is present. (MOUSE_STATUS is not equal to 1), the subprogram exits,

• KeyB.oard_Character_Ready: Determines if there is a character in the keyboard buffer - has
a key been pressed.

• Line: Draws a line starting at (xl, V1) to (x2, Y2) in the present foreground colour.
e! ~:!-?in..fJuffcr_Line : Clears the buffer for the main screen. The attributes of the characters in

tt!~ buffer can be specified.
• Main_BlI.jfer _To_Screen : Copies the characters and their attributes from the main screen

buffer to the screen. Anything on top of the main screen disappears.
• Make_Line ••Bar: Draws a line on the screen by changing the attributes of characters to the

specified attribute value. The attributes of the characters (that are changed) are first stored
in a line buffer'.

'> Make~.Shadow: Draws a shadow for the pop-up screen by changing the attributes of
characters to the right (2 columns) and bottom (1 row) to light_grey on black. The size of the
shadow is determined from the size of the buffer for the pop-up screen. The attributes of the
characters that are changed do not have to be saved.

• Main_Title: Displays F.LECTOR on the screen. Two lines are written to the screen at a time.
The top part is scrolled down, the bottom part is scroiled up. There is a short delay before
each two lines of the display are written.

It Mouse Visible :All subroutines that write to the screen must check to see if the mouse pointer
is active. If the mouse pointer is active, it is turned off before writing to the screen.

• MouseVisibleAgain: AU subroutines that write to the screen must check to see if the mouse
pointer is active. If the mouse pointer was active, but Mousevisible turned it off, it is turned
on again.

• New .•Window_Location: Gets the new Iocaticn where the window is going to be drawn.
• Plot: Plots a pixel in the present plot colour on the screen at the position specified. It calls

BasicPlot to actually do the plotting.
Q Plot _Four _Pixels: Plots four pixels about a centre point in the present fore-ground colour

at the specified position.
• Read_Text_Mouse: Reads the mouse text pointer position, Gets the mouse text pointer

position from the MOUSE driver. The coordinates are adjusted to the Ada coordinates, The
coordinates are put onto the stack as return parameters. The buttons pressed on the mouse are
also returned. If no mouse is present, (MOUSE_S'fA'rUS not equal to I), the subprogram exits.

• Remove_f.,ihe_Bar: Clears the line from the screen by copying the attributes from the line
buffer back to those screen characters affected by the line.

• Screen~Setup: Determines if a VGA, EGA, eGA or MDA is installed. If MDA is installed,
an error message is l!:splayed and the program is terminated. If any of the other 3 adapters
are installed, the screen mode and the resolution tor X and Y are determined,

e Set_ Cursor: Sets the cursor position. It gets tile new cursor position from parameters on the
stack, decrements both the row and column values to convert from the Ada screen coordinates

Page 115



Chapter 7 Dos Environment Package

(,
to those used by BIOS, and then calls BIOS.

• Set_Plot_Colour: Sets the plot epiour used when drawing lines, plOftlllg4 points, etc.
• Set Plot Window:. Sets the window where a dot can be plotted.cz: \ - .. . .. (0• Sl!ow_Cursor: Shows the text cursor. No parameters are passed by the Ada subprogram. The

shape of the cursor is preserved.
• Show_Tex/_Mouse; Shows the mouse text pointer. No parameters are passed by the Ada

subprogram.
~ String_To_Graphic: Copies a string to the graphic screen. The colour of the; characters can

be set, The location to which the string is written is determined from coordinates passed as
parameters. These Ada screen coordinates are converted to those used by BIOS.

• String_T0ftainJJujJer: Copies a string to the buffer of the main screen ...'Ihe attributes of
the string characters can be set to either of two specified sets. The character .... is used as a
special selector character (this can be changed very easily) which will switch the attributes
to the seeond set if the first are active, or back to the first if the second are active. The
location for the string in the buffer is set by passing coordinates, If the coordinates are out
of range, the string is not written to the buffer. If the string is longer than the text line of the
main screen, it is wrapped.around to the next line. If the string is longer than what can.he
accohlinodated.~even after wrapping, it is truncated at the end of the main buffer.

.. Stting_To •.WindowJ1ujfer: Copies a string to the Window buffer for the pop-up Sl;t~en.~The
atttlbutes of the string characters.can be serto either of two specified sets. Th¢.charactilr .....
is used as a special selector character (this can be changed very easily) which will switch.the
attributes to the second set if the first are active, or back to the first if the second are active.
The location for the string in-the buffer is set by passing coordinates. If the coordinates are
out ohange, the string is not written to the buffer. If the string is longer than the text line
of the POp-upscreen, it is wrapped around. String characters are kept within the text area.
If the string is longer than what can be accommodatedby the text area, even after wrapping,
it is truncated at the end of the text area.

• Tutorial_To_Screen: This copies the tutorial image read from disk to the screen.
• WaitSome1im.e: Waits for a certain amount of time.
!It Window_Buffer_Setup: S~ts up the size of-the pop-up screen that will be displayed on the

screen. The width is in columns and the height is in rows. Note that this is the full size of the
pop-up screen, The size of the area for text display within the pop-up screen is smaller.

• Window_Buffer _Title : Copies a string to the Window buffer for the pop-up screen. The
ar ibutes of the string characters can be set.

• Window .....,Buffer_To.ficreen : Copies the characters and their attributes from the Window
buffer to the screen. In other words, the pop-up screen pops up. The number of characters
copied dependson the size of the Window buffer Set by BUjJerSeiUp.
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8.1 Introduction~,

The user interface is constructed from a number small objects. The smallest objects are called
Screen Objects and are found in the Screen ; Objects package. These objects form. the foundation
011 which the entlre user interface is build. There are six types of objects .:

• Buttons
• Boolean Buttons
e Input Lines
II Pick_Lists (Dynamic and Static)

• Forms
" Windows

The windows object forms the base on which the c)er screen objects appear. Local coordinates
are used by all the screen objects except the window object.

There is a seventh object - Inputter object. It does not appear on tbe screen, but it gets all the
input from the user which is directed to the Screen Objects. It is found in a separate Jnputter
package.

8.2 Coordinates

There ate two forms of coordinates that the screen objects use.

• Global: This corresponds to the physical screen coordinates and is used by the Windows) the
InputLines andForms objects. The Input_Lines and Forms need global coordinates to set
the hardware cUtSorwhich they use.

'" Local: This corresponds to the display area of the Window object. All the screen objects that
are displayed, except the Window object, use this coordinate system. Local coordinates are
calculated as fo}jJws :

Loca.l Row :: Global Row - Window. ROW
Local Column = Glwbal column - Window. COLUMN ~ 1
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8.3 Inputter Object

8.3.1 Purpose

It gets input from the keyboard and the mouse..

8.3.2 Appearance and Behaviour

The keyboard value is put into the KEY field if a key was pressed, The OPERATION field is used
for communicationbetween the different screen objects. The four remaining fields are set to the
current mouse status if a mouse active. Otherwise they are set to the top left corner of the screen
wi~ no button pressed.

8.3.3 Co~ponents

type INPUT TYPE is
racoX'd

GOT MOUSE
BU'.l'TON
Y
X
KEY
OPERATION

end t'@cord;

BOOI,EANi
MOUSE BUTTONS TYPE;
INTEGER; -
INTEGER; "
KEY VALUES TYPE;
OPERATION T!(PE;.. '_

e GOT_ MOr/SF; : If this flag is true, then a mouse is active and it's status has been examined,
If the flag is false, no mouse was found.

e BarrON: The button that was pressed on the mouse. On a two button mouse, only the left
and right buttons ate returned here. On a three button mouse, the left, middle and right
buttons are returned. If no button was pressed, no button pressed value is returned,

• X: The column coordinate of the mouse pointer when it was examined. This ranges from 1
to 80 fllr a 80 column screen.

• Y: The row coordinates of the mouse pointer Wh~)lit was examined. This ranges from 1 to
25 for a 25 row screen.

• OPERATION ;'Used for comrnunicatlonbetween the different screen objects. This field is set
to OF_DO when the input devices are read. As the input record is passed from one screen
object to another, this field may be changed.

8.3.4 Methods
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Set_Up

Checks if a mouse is available, and If.so, resets the mouse.

begin
Check if a mouse is available, and if so, reset the mouse.

end Set_Up;

GetJnput

Checks If a mouse is active, and if so, examines it's status. The keyboard is checked to see if a
key was pressed, and if so, gets the key value.

begin
Set the GOT_MOUSE field of the input record to the status of the mouse being active or not.
it' (the mouse is active) then

Read. the location of the mouse cursor and .check if any buttons have been pressed. Set the
X, Y and BUTfON fields of the input record to these values.

else
Set the X, Y and BU'ITON fields of the input record to the top left comer with no button

pressed.
end if;
if (a key has been pressed) then

Get the key from the keyboard and set the KEY field of the input record to it.
else

Set the KEY field of the input record to no 1',;;}pressed.
end if;
Set the OPERATION field of the input record to 'operation to be done'.

end Get_Input;

8.4 Buttons

Cancel

Figure 8-1 ButtonObject (Ist)

,8.4.1 Purpose

[cancel ]

Figure 8-2 Button Object (2nd)

It initiates some action,The action Can be onsidered to be connected to the pressing of the button.
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8.4.2 Appearance and Behaviour

A button can have two different appearances - depending on the chosen draw method.
• Appearance J : A button is a bar that appears on the screen and has a shadow. When the

button ispressed,. the button appears as though it is being pushed into the screen. This is done
by moving the surface of the button one column to the right and removing the shadow, The
button is released about half a second later and appears. like it did before being pressed - the
button surface in it's origlnal position with a shadow.

• Appearance 2 : A hatton is a bar that appears on the screen and does not have a shadow.
When the button is pressed, the button changes colour .. The button is released about half a
second later and appears like it did before being pressed - in it's original colour.

The button can be pressed in two ways :
• Pressing the Alt key with the character that is highlighted on the button's surface. In the

above example; this would be Alt - P.
• Pressing the left button of the mouse when the mouse pointer is on top of the button. This

means that the mouse pointer can be anywhere of the button' s surface, but not on the shadow,
for the button to be pressed.

8.4.:~ Components

type BUTTON TYPE isrecord _
NAME LENGTHNAME-
OPERATION
COLOURS
SELECT COI,Om~S
UNDER COLOURS
ROW
COLUMN
HOT KEY

end record;

NATURAL;
STRING (1. .15);
OPERATION TYPE;
SCREEN COLOUR TYPE
SCREEN-COLOU~TYPE
SCREEN-COLOUR-TYPE
ROW TYP~; -
COLUMN XYPE;
KEY_VALUES_TYPEi

o NAME_LENGTH: The length of the name string, It cannot be larger than the length of the
actual string for the name.

• NAME: The name of the button that is displayed on its surface. The letter that is highlighted
is put between the character "--". The first -- switches on the highlighting, and the second
.... switches it off. There must be two of these characters for each button name. If the
highlighting is not wanted, the select colour must be set to the text colour.

• OPERA'llON: The operation that corresponds to this button being pressed. This operation
is passed in the input record.

• COLOURS: The colour that the button surface is drawn in.
• SELECT_ COLOURS : The highlighting colour of the character that is used to select this
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button .
., UNDER_ COLOURS: In the first method, this is the colour of the surface under the button.

It J,s usually the same colour as the window object. In the second method, this is the colour
that the button will become when it is preesed,

5 ROW: The rowan which the button is ,dtf':wn. 'Ihese are local coordinates.
• COLUMN: The left most column 01~.which the button is drawn. These are in local

coordinates.
4) HOT_KEf: The C(,•de of the key that will cause this button to be pressed if the corresponding

key On the keyboard is pressed, The code of the key is the BIOS code o~ the Alt key pressed
in combination with another character,

(:,,.;4 Methods

Create

Sets initial values for the appearance and behaviour of the button.

b('''';'''
" " alise the fields of the button data structure to the values that were passed in .

..eate;

Draw

Draws a button in the normal or depre ..ssed state.

begin
Draw the top surface of the button. This is drawn in the buffer.
For the first method, draw the shadow of the button. This is drawn in the buffer.

end Draw;

------------------------------------------------------~--------,
Press

Draws a button in the pressed state.

begin
For the first method, draw the top surface of the button that has moved one column to the

right. For the second method, draw the top surface of the button in the same position
but in another colour. This is drawn in the buffer.

For the fitSt .lllethod) remove the shadow of the button by overwriting the area with spaces.
This is drawn in the buffer.
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end Press;

Handle_Input

Checks if the mouse pointer is on the button or the botkey has been pressed.

begin
if (the mouse is active and the left mouse button W8..." pressed) then
if (the mouse pointer is On the top surface of the button) then

Set a flag to indicate that the button has been pressed.
end if;

elsif (any key pressed is this button's hot key) then
Set a: flag to indicate that the button has been pressed.

end if;
if (the flag for the button being pressed is set) then

Draw the button being pressed, update the screen, and wait for a short delay. Then restore
the button's state, update the screen, and wait for a short delay.

Set the OPERATION field of the input record to the operation that this button represents,
end if;

end Handle_Input;

8.5 BooleanButtons

Figure 8-3 BooleanButton Object (lst)

8.5.1 Purpose

Figure 8-4 BooleanButton Object (2nd)

To get a Boolean input response from the user. In other words, a yeshlo, true/false type response.

8.5.2 Appearance and Behaviour

This object is made up from two button objects - a True button and a False button. The
description and behaviour of the two buttons is diso-ssed in the Buttons section.
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8.5.3 Components

type BOOLE1U~_BUTTON_TYPE is
record

BT TRUE Buttons.BUTTON TYPE;
BT-FALS:e: Buttons. BUTTON:TYPE;

end recora;

• BT_TRUE: Holds the True button.
It BTJALSE: Holds the False button.

8.5.4 Methods

Create

Sets one button as a True button -.IDa the other as a False button.

begin
Initialize the fields of the two button data structure to the values that were passed in.

end Create;

Draw

Draws the two buttons.

begin
Draw the top surface and the shadow of the True button. This is drawn in the buffer.
Draw the top surface and the shadow of the False button. This is drawn in the buffer.

end Draw;

-----------------~'-,---.--------
Handle Input

Checks if the mouse pointer is on the True or False button when the left button on the mouse is
pressed, or if Alt-T or Alt-F has been pressed on the keyboard.

begin
Route the input record to the True button's input handler.
if (the operations field of the input record has not been set) then

Route the input record to the False button's input handler.
end if;

end HandleInput;
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8.6 Input_Lines

rn I s is the input line text to I [I]
Figure 8-5 The InputLine Object

8.6.1 Purpose

It gets string input. String input includes integer and real numbers which ate entered as strings
and then converted.

8.6.2 Appearance all;!) Behaviour

The Input Line object appears on the screen as three bars in a line. The centre bar is the longest
and this is where characters of the string are entered. However, this centre bar can only hold a
certain number of characters.

I :Key I Function of the key ~

~
A-Z Only for string input (E for real input as wen).

Only for string input (e for real input as well).a-z

\I ['A] Only for string input.

0-9 For integer, real and string input.

- For integer, real and string input.

.eE For real and string input. .
Cursor Move tile cursor to the left, or if the cursor is at the left most position,
Left scroll the text to the right if there is a left arrow.

Cursor Move the cursor to the right, or if the cursor is. at the right most
Right position, scroll the text to the left if there is a right arrow.

Insert Toggle between insert and typeover mode. The shape of the cursor will
change to a thin line in insert mode, and to block in typeover mode.

Delete Deletes the character the cursor is on.

Backspace Deletes the character to the left of the cursor.-
Table 8-1 Input_Line Key Definition
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If more characters are entered than can be displayed, they will be scrolled off to the left. A left
arrow will appear in the first bar to show that there are characters. to the left of those displayed,
but because of the limited length of the display area, they cannot be displayed. The cursor can
be moved to the edges of the display bar to scroll a string that is longer than the display bar to
the left or right. if the string is being scrolled to the right and the right most characters disappear,
a right arrow will appear to show that there are characters to the tight of those displayed. There
are two modes of character entry :
• Insert: Characters are inserted into the string at the position of the cursor. The characters to

the right of the cursor are moved one place to the right before the character is inserted. The
cursor appearS as a flashing thin line.

e Typeover: Characters are inserted into the string at the position of the cursor, The character
on which the cursor is flashing is overwritten by the new character. Characters to the right
of the cursor remain in their present position. The cursor appears as a flashing block.

8.6.3 Components

type LINE TYPE is
record-

MAX LENGTH
LINE
ACTUAL LENGTH
J1ISPLAYLENGTH
STA'R'l' DISPLAY
CURSOR
INSERTING
ROW
COLUMN
COLOUR

end record;

NATURAL;
STRING (1..64);
POSITIVE := 1;
POSITIVE;
POSITIVE
POSITIVE

• BOOLEAN
ROW TYPE;
COLUMN TYPE;
SC.REEN:COLOUR_TYPE;

:= 1;
:= 1;
:= TRUE;

• MAX_LENGm: The maximum length of the input line. It cannot be larger than the length
of the string for the line.

• LINE: The string into which characters are put. The length of this string is the number of
characters that can be entered.

41 ACTUAL_LENGTH: The number of characters that have been actually entered into the
Input_ Line object.

• DISPLAY_I..ENGTH: The length of the display bar on which the characters that have been
entered are displayed.

II START_DISPLAY: The starting place in the ctring from which characters will be displayed.
II CURSOR: The cursor's position in the LINE string. It is here where the next character will

be entered. This value is also used to determine if the hardware cursor should be adjusted or
the displayed strlng scrolled.

• INSER.TING:A flag that indicates if the insert mode is active or inactive (typeover mode).
'the shape of the cursor is also affected by the insert mode being active or inactive.
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• ROW: The row on which the Input_I,.,ine object is drawn. These are local coordinates.
• COLUMN: The left most column on which the first bar cf the Input_Line object is drawn.

These are in 101;a1 coordinates.
• COLOUR: The colour that the InputLine's surface is drawn in.

8.6.4 Methods

.:..'........__.---------------------------_ ......._----
Create

Sets initial values forthe appe-rance and.behavlour' of the Input_Line.

begin
Initialise the fields of the input_line data structure to the values that were passed in.
Offset values for the text cursor are also initialized.

end Create;

Draw

Draws the Input_Line object and sets the hardware cursor to the place where the next character
will be entered.

begin
Draw part of the line with characters from the LINE field of the input_line data structure.

The size ofthe line is specified by the DISPLAY_LENGTH field. The line starts with the
fi;.'l:;t character from the LINE field pointed to by START_DISPLAY. All drawing is dqne
in a buffer.

if (there are characters to the left of the line that are not visible) then
Draw an. arrow that points to the left on the left side of the display line.

end if;
if (there are characters to the right of the line that are not visible) then

Draw an arrow that points to the ri..~ton the right siQ~of the display line.
end if;
Set the hardware CUrsorto point to the place where the next character will be ill·~rted Into

the line. i.'

end Draw;

IGet_Line

Returns a string from the InputLine r!Ject.

begirt
Return the string of characters from the Input.....Line data structure,
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end Get_Line;

Handle..Input

corresponding editing function is undertaken.

Move _Cursor _I..eft

begin
if (the cursor.Is not pointing to the firs, character of the LINE field df the Input_Line) then

Adjust the cursor by decrementing' it so that it points to the previob character.
if (the cursor is <= the start of the display) ,then ;

Adjust the start of the display to point to the same character as the CUrsor.~m' i

end 'if;
end Move_Cursor_Left;

Move_ Cursor_Right

begin I
if (the cursor is not ~bintinl ",) the If~t charaster.of the LINE field ~f the Input_Line) then

Adjust the cursor ~y increlllentinglt so that it points to the next 'Iharacter.
if (G1ecursor lllinos the start of tte display is :> :::c display lengtl: of the line) then

Adjust the start of the (,isplay. \
~~ I

end if;
end Move_CursorRight;

begin
if (the OPERATION field of the input record is set tll OP_MOVED) t ~en

Update the CUrsoroffset values. The window object has moved and I\0 the Input_Line display
is no longer at the same place it was when initialized. .

Set the redraw flag to redraw the Inpu~~Line.
end if;
case (of the KEY field of the input record) is

when (the cursor left arrow key) =>
Move the cursor to the left.

when (the cursor right arrow key) =>
Move the CUrsorto the rig}:'

when (the backspace key) ==;.
if (the cursor is not pr,itlting to the first character of the LINE field lof the Input_Line) then

Move all the characters from the curser to the end of the line, deWn one location. The
pointer for the actual number of characters on the line must he ~ecremented by one.

Move the CUrsor to the left. i

end if;
when (the delete key) = > .

Move all .. : characters from the character beyond the cursor to the ~ndof th.e line,
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Ii . } down one location.
jf (the cursor < actual length of the line) then

Adjust the actual length of tll¢ line by decrementing it.
end if;

when (the Insert key) ~ >
Toggle the inserting mode flag.
if (the inserting flag is set) then

Change the shape of the hardware cursor to a thin line.
else

Change the shape of the hardware cursor to a solid block.
end if;

when (the key isan uppercase letter, Or lowercase letter, or a number, or a valid character): =>
if (the actual1ength or the line ;<: Dot equal to the maximum length of the line) then
jf (t'!1ecursor = the actual length of the line) then

Adjust the actual length of the line by incrementing by 1.
else

if (the inserting flag is set) then
Move all the characters from the cursor to the end of the line, up one location.
Adjust the actual length of the line by incrementing by 1.

end if;
end if;
Insert the new character into the line.
Move the cursor to the right.

elsif (the "o.l.rsor1= maximum length (If the line and typeover mode) then
Put the new character into the line.
Move the cursor to the right.

end if;
when others =>

Clear the redraw flag.
end case;
if (the redraw flag is set) then

Draw the Input_Line and update the screen.
end if;

end Randle )nputi

Reset Line

Resets the Input__Line so that a clear line is ready for input.

begin
Reset the InputLine so that it is a clear line ready for input.

end ResetLine;
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8.7 Pick_Lists (Static)

8.7.1 Purpose

[Xl Large
[] Hard
[XI Heavy
[XJ Conductive
[I Inflammable
[] Radioactive

(*) Resistor
() Inductor
( ) Capacitor
( ) Voltage Source
() Vc Current Source
( ) 'Real Admittance

The Pick_List object is used when list-type input is needed. The list can be either exclusive (only
one option can be chosen) or inclusive (many options may be chosen simultaneously).

Exclusive Inclusive

Figure 8-6 The Static PickList Object

8.7.2 Appearance and Behaviour

The Plck~List appears as a large flat area on the screen. On the left of this area are radio buttons
if there is an exclusive list, or switches if there is an inclusive list. Text for each option of the
list is written in the remaining area.

Exclusive Inclusive I

~

0 [ ]

(*) [X]

Characteristics of Pick Lists

Option is not chosen

Option has been chose~

Table 8-2 Pick_List Characteristics

Options can be fh0sen by the mouse or the keyboard. To use the mouse, just move the mouse
pointer to the desired option and press the left button. To use the keyboard, move the selection
bar until it highlights the desired option. If the list is inclusive, select or de-select the highlighted
option by pressing the space bar. When choosing an option) the behaviour of the Pick; List object
will depend on the type of list presented.
• If the list is exclusive, choosing a different option to one already set, will deselect the

previously option and select the new option.
o If the list is inclusive, choosing an option will toggle it's state. That means that if the option
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is selected, it will be deselected, and vice versa,

I:Key pressed I Affect on the Pick_List object J
q

Cursor up Moves the selection bar up to the previous option.

CUI:SOI: down M:oves the selection bar down to the next option.I~---------+~·------·--------~--------~~~----~---------~I
Home Moves th~~.selection bar to the first option.

End Moves the selection bat' to the last option.

Space Selects the option that the selection bar is highlighting for inclusive
lists.

Table 8-3 Pick_List (Static) Key Definition

8.7.3 Components

type LIST TYPE is
re,ord-

LENGTHS
EXCLUSIVE
AOT!VE
WIO'I'HS
CHOICE
TOP ROW
LEFT SIDE
OOLOUR.
BAR COLOUR

end reaord;

NATURAL;
BOOLEAN;
Boor~EAN;
PPSITIVE;
POSITIVE := 1;
ROW TYPE;
COLUMN TYPE;
SCREEN-COLOUR TYPE;
SCRWEN:COLOUR:TYPE;

• LENGTHS: The length of the list.
• EXCLUSIVE: A flag which indicates if the list is exclusive 01: not (inclusive).
" ACTIVE: A flag which indicates if the Pick_List is active and will. accept input.
• WIDTHS: The width of the area that displays the text fOI: each option. The Widths must be

longer than the longest text string for any option.
fI t"1l0ICE: The option on which the selection bar is currently positioned.
• TOP~ROW: The highest row on which the Pick_List object is drawn, These are local

coordinates.
o lEFT__SIDE: The left most column on which the Pick_List object is drawn. These are in

local coordinates.
G COLOUR: The colour of the Pic~_List's surface.
• BAR COLOUR: The colour of the selection bar,

8.7.4 Methods

Page lBQ



Chapter 8 SC1'~e"Objects--~~------~----~--~------------------------~--------~
Create

Sets initial values for the appearance and behaviour of the Pick_List.

begin
Initialise th€}fields of the pick_list data structure to the values that were passed in.
if (the list is an exclusive list) then

for (the COUNTER from 1 to the length of the list) loop
if (the option indexed is set) then

Set the present choice to this option.
end if;

end loop;
end if;

end Create;

Draw

Draws the Pick_List object and places the selection bar on the option held by CHOICE.

begin
for (the COUNTER from 1to the length of the list) loop

if (the option. indexed by COUNTER is true) then
if (this list is exclusive) then

Draw a radio button which is set.
else

Draw a switch which is set.
cud ifi

else
if (this list is exclusive) then

Draw a radio button which is not set.
else

Draw a switch which is not set.
end if;

end if;
if (the COUNTER := the present choice and pick_list is active) then

Adjust the colour to that of the bar.
else

Adjust the colour to that of the normal list.
end if;
Draw the text line for an option of the list, All drawinB is done in the buffer.

end loop;
end Draw;

.-. ~----------------------------M---------------- ___
Randle_Input

Checks to sea if the mouse painter was on an option when the left button of the mouse was
pressed. If so, it selects the chosen option. A check is also made to see if one of the predefined
selection keys was chosen (see Table 8.3) and if so, the corresponding selection action is undertaken,
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begin
if (the pick_list object is not active) then

if (the OPBRATION field of the input record is set to OP_NON_ACCEPTING) then
Make the pick_list. object active.
Set tLe OPERATION field of the input record to OP_DONE.

else
Return back to the calling routine.

end if;
elsif (the mouse is active and the left button was pressed and it hes just been pressed) then

if (the mouse pointe! is in the pick_list display ares) thea
Calculate the desired choice.
if (this list is inclusive) then

Toggle the state of the option indexed by the choice value,
end if;

else
Clear the redraw flag.

end if;
Clear the flag which tells if a mouse button has just been pressed.

else
case (of the ICE):" field 0; the input record) is

when (the tab key) == >
Set the pick_list object to be non-active,
Set the OPERATION :"Ieldof the input record to OP_NON, ACCEPTING.

when (the space key) ::::;;.
if (this list is exclusive) then

Cl~r .all, the states of the list.
$et the state of the option indexed by the choice value,

els~
Toggle the state of the option indexed by the choice value.

end if;
when (the cursor up arrow key) == >

if (the present choice is the first option) then
Set the present choice to the last option.

else
Set the ~lresent choice to the previous option.

end if;
when (the cursor down arrow key) = >

if (the present choice is the last option) then
Set the present choice to the first option.

else
Set the present choice to the next option.

end if;
when (the home key) = >

Set the present choice to the first option.
when (the end key) := >

Set the present choice to the last option.
when others = >

Clear the redraw flag.
end case;
if (the mouse left button is not prossed) then

Clear the flag which tells if a mouse button has just been pressed.
end if;

end if;
if (the redraw flag is set) then

if (this list is exclusive) then
Clear all the states of the list.
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Set the state of the option indexed by the choice value.

end if;
Draw the pick_list and update the screen.
Set the OPERA'l10N field of the input record == OP._DONE.

end if; .>

end Handle , Input;

,"

8.8 Pick_l,ists (Dynamic)

,..------------, r--'

A
1==

!-
BAT_BF.NTL
BESL.NTL
BR_FlL.NTL
BU'ITER3.NTL
CE-AMP.NTL
('''E-AMP2.NTL
CH5_FlL.NTL
cr .FIL.NTL
D-RF-AMP.NTL
DRAW.NTL _j~

Figure 8-7 The Dynamic Pick, ..List Object

8.8.1 Purpose,.·

The dynamic ~!ick List object is used when lists of different lengths (dynamic) need to be
displayed. front which one option must be chosen. This object is usually used for choosing a
filename from a list.

8.8.2 Appearance and Behaviour

The dynamic Pick_List appears as a large flat area with a possible scroll bar to the right. On the
flat area is a text list of available options. If there are more options than can be displayed, a scroll
bar apnears, There is an uf and a down arrow. An indicator shows what part of the total list is
visible. The highlighting bar can be moved up Or down to the desired choice by pressing the
cursor up or down keys respectively.

The mouse can also be used to choose an option. By placing the mouse pointer on the list and
pressing the left mouse button, the option that the mouse pointer is on will be highlighted and
selected. Placing the mouse pointer on the up arrow of the scroll bar and pressing the left mouse
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button moves the.highlighting bar to the previous option if there is one. Placing the mouse polnter
on the down arrov, of the scroll bar and pressing the left mouse button moves the highlighting bar
to the next option if there is one.

8.8.3 Components

The dynarttic}ist is a doably-linked list with both forward and backward pointers.

type LIST_DYNAMIC_TYPE;
type NAME_LINK is access LIST_DYNAMIC_TYPE;
type LIST DYNru~IC TYPE Ls

reccrd- -
NAME : STRING (1 ••12) ;
Ni~T : NAME LINK;
BACK : NAME-LINK;

end ~ecQrd; -

NAME LINK;
NAME-"LINK;
NAMBCLINKi
NATUR1\I,;
NATURAL;
NATtrnAL;
POST,TlVEi
ROW.,TYPE;
COLUMN TYPE;
SCREEN-COLOUR TYPE
SCREEN~COLOUR-TYPE
SCREEN:COLOUR:TYPE

type LIST D TYPE is
record- -

S·...'ART
PRESENT TOP
CHOICE POn!TER
MAX LENGTH
PRESENT· LENGTH
LENGTHS-
CHOICE
TOP ROW
LEFT SIDE
COLOUR
BAR COLOUR
SCROLLER COLOUR

end recordl'-

'0 START: Points to the first option on the list. It is the start of the list.
.. PRESENT_TOP: Points to the first option that is displayed on the screen.
• CHOICE_POINTER: Points to the current option in the list that is highlighted.
• lrlAX_LENGTH: The maximum length of the list and is used by the scroll bar to determine

when the scroll bar indicator must move.
• PRESENT_LENG11I: The index value of the highlighted choice within the list. It is used by

the scroll bar to determine when the scroll bar indicator must move.
• LENGTHS :'Length of the list that will be displayed.
• WIDTHS: The width of the area that displays the text for each option. The widths must be

longer than the longest text string for any option.
e CHOICE: The option on which the selection bat is currently posi~ioned.
(II TOP..:.ROW : The first row on which the Pick_List object is drawn. These are local

coordinates.
• I..EFI'_SIDE: The left most column on which the Pick_List object is drawn. These are in
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local coordinates.
• COLOUR: The colour of the Pick_List's surface.
• BAR_COLOUR: The colour of the selection bar.
e SCROILER COLOUR: The colour of the scroll bar.

8.8.4 Methods

/' Create

Sets initial values for the appearance and behaviour of the ]\ick_List.

begz'll
Initialise the fields of the pick~Ji$tclat1\ structure to the values that were passed in.

end Create;

CreateList

Sets all the data for the list of the dynamic PickList object.

begin
Create a new option for the list and set it's text field to the input text.
if (this is not the first option) then

Link this option to the first option.
end if;
Set the relevant pointers to this new option.

end Create_List;

Destroy_List

Destroys all the options of the dynamic list that is used by the dynamic Pick_Ust.

begin
while (there is still an option) loop,

Destroy the that option
end. loop;

end Destroy_List;

------------------------'\~\------.~--------~-------------------------
Draw

Draws the dynamic Pick_List object into the window.
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for (the COUNTER from 1 to the number of options that can be displayed) loop
if (the COUNTER:::: the present choice) then

Set the colour to that of the bar.
else

Set the colour to the normal list.
end if;
if{there is an option) then

Get the options text.
else

Set the' options text to a blank line.
end if;
Draw the text line for the option of the list.

end loop;
if (there are, more options than can be displayed) then

Draw the up arrow of the scroll bar.
for (the COUNTER from 1 to display length of the scroll bar) loop

if (the COUNTER == indicator position) then .
sd drawing character to indicator.

else
Set drawing character to background.

end if;
Draw side ".at" of the scroll bar using drawing character.

end loop; ..
Draw the down arrow of the scrod bar.

end if;
end Draw;

Handle Input

ChecJci/,,6 see If the mouse pointer was on an option when the left mouse button was pressed. If
so, it selects the option. If the mouse pointer is on the up arrow or down arrow of the scroll bar,
the list is scrolled up or down.

Move_Up

b~n
if (the p'~esent choice is not the first displayed option) then

Set tf..iepresent choice to the previous displayed option.
Update the scroll bar index by decrementing by 1-

elsif (the first option has not been reached) then
Scroll all the. options down by one.
Update the scroll bar index by deyrementing by L

end.if;
end Move_Up;

Move_Down

begin
if (there is another option) then
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if (the present choice ia.not the last displayed option) then
Set the present choice to the next displayed option.

else
Scroll ~ll the options tip by one.

end ~f;
Update the scroll bar index by incrementing by 1.

end if;
end Move_Down;

begin
if (the mouse is active and the left button has was pressed) then

if (the mouse pointer is in the pick lists display area) then
Calculate the present choice ind~. .'
for (the COUNTER from 1 to the choice index - 1) loop

if (there is another option) then
Set the CHOICE_POINTER field to this option.

else
Set the choice index to COtTh'TER.
Exit from this loop.

end if;
end loop;
Calculate the new position for the scroll bar.

elsif (the mouse pointer is on the scroll bar up arrow) then
Move to the previous option.

,~Isif(the mouse pointer is on the scroll bar down arrow) .then
Move to the next option.

else
Clear the redraw flag.

end if;
Delay for about 0.1 seconds.

else
case (of tht) KEY li.eld of the input record) is

when (the cursor down key) =>
Move to the next option.

when (the Cursor up key) == >
Move to the previous option.

when (the enter key) ~=>
Set the OPERATIONS field of the input record to OP_OK.

when others =>
Clear the redraw flag.

end case;
end if;
if (the redraw flag is set) then

Draw the pickJist object and update the screen.
Set the OPERATIONS field of the input record to OP_DONE.

end if;
end Handle_Input;

/.'

Get_Name

Returns the chosen name and destroys the list.
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begin
Return the chosen filename.
Destroy t1t6il file list.

end Get_Name;

--------------------------------------------~--------, ..------~-
8.9 Forms

~ill
I Field 2 1

I Field 31

112 ~
132.44 I
[211~

'----------~I'
Figure 8-8 The Form Object

8.9.1 Purpose

The form object is used when many related numerical values need to be entered.

8.9.2 Appearance and Behaviour

A text string is displayed to the left of each input field. The size of the input field shows the
number of characters that can be entered, Real values and integer values can be entered, but only
one type for each input field. Real and integer values that are entered are checked to see that they
are not greater than a maximum value, and not less than a minimum value. An integer value can
also be checked against another integer value from another input field to see if they are equal.

8.9.3 ExceptiQns
'.

A number of exceptions can be raised if the entered value fails a test .'

• INlEGER_ERROR: 111evalue entered is not a recognised integer value.
• INTEGER _MIN_ERROR : The integer value entered is less than a defined minimum value.
$ INTEGER_MAX_ERROR: The integer value entered is greater than a defined maximum

value.
• lNIEGER _.EQUAL_ERROR: The integer value entered is equal to an integer value in another
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defined-field.
• REAL_ERROR: The value entered is not a recognised real value.
• REAL_MIN_ERROR: The real value entered is less than a defined minimum value.
• REAL_MAX_ERROR :The real value entered is greater than a defined maximum value.

IKey Pressed I Affect on the Form object

Cursor up Moves the cursor to the previous field. If the cursor is already in
the first field, it moves to the last field.--------------------------~I

Cursor down Moves the cursor to the next field. If the cursor is already in the last
field, it moves to the first field.

]

Cursor left Moves the cursor to thf> Jeft by one column. If the cursor is already
at the start of the field, the cursor moves to the previous field.

Cursor right Moves the cursor to the right by one column. If the cursor is
already at the of the text in the field, it moves to the next field.

Tab Makes the form inactive. This prevents the form from accepting any
more input. This is used when switching between the form and static
Pick List objects.

Table 8-4 Form Key Definition

8.9.4 Components

type FORM TYPE is
record-

ACTIVE FIELD
CURSOR-ROW
CURSOR-COLUMN
TEXT COLUMN
VALUE COLU¥N
ACTIvE
INSERTING
ACTIVE COLOUR
Ji'IELDCOLOUR
TEXT CO:LOUR

end record;

POSITIVE;
ROW TYPE;
COLUMN TYPE
COLUMN-TYPE
COLUMN-TYPE
BOOLEAN;
BooLEANi
SCREEN COLOUR TYPE;
SCREEN-COLOUR-TYPE;
SCREEN:COLOUR:TYPEi

• ACTIVE_FlEW: The index value of the field that is currently active.
" CURSOR ROW: The hardware cursor offset row coordinate.
o CURSOR_COLUMN: The hardware cursor offset column coordinate.
s 1E}~T_COLUMN: The left most column from which the text for the field is drawn. These

are i.., lccal coordinates,
• VALUE_COLUMJV: The left most column "which the input field is drawn. These are in

local coordinates.
• ACIIVE: A flag which indicates if the form is active and accepting input.
• INSERTING: A flag which indicates if the form is in inserting mode or not.
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• ACTIVE_COLOUR: The colour of the active field.
• FIllJ.})_tOr,OUR ; TbG'colour of the! other non-active fields.
• Th"'XT_COLOUR; The colour of the textfor each field.

8.9.5 Methods

Create

Sets initial values for the appearance and behaviour of the Form."

begin, " . "
Initialise th.tl fields of the forms object data structure to the values that were passed in..

end Create; "i

----------~----------------------------~.----~-----------~--~----~.
Draw

Draws the Forms' object into the window.

begin '. i"

for (COuN~'r~Rl~rom1 to the number of fields) loop
it (the field indexed by COUN'rER is accepting iDpU~1then
if (this fielp1':s the active field and the form object is active) then

Set the colour to that of the active field colour.
else

Set the colour to that of the non-active field colour.
end if;
Write the text for the field.
Write ihe field.

end ifi
end loop; ,
Set the hardware cursor.

end Draw;

Handle~.Jllpllt

Handles input that is directed to the Form object, otherwise it ignores it.

Process_Field

begin
Draw the form object.
if (the type of field is an integel) then

pageJ40



Chapter 8 Screen Objects

begin
Convert the string to an integer value.

e,,:cepticC\
when (the string cannot be properly converted) =>
Raise the exception INTEGER_ERROR.

end;
if (the integer value is less than the smallest allowed integer) then
Raise the exception INTEGER_MIN_ERROR.

elsif (the integer value is greater than the largest allowed integer) then
Raise the exception lNTEGER~MAX_ER.ROR.

elsif (this field must. be tested against another field) then
if (the integer value is equal to the other integer value) then
Raise the exceptionlNTEGER_EQUAL_ERROR.

end if;
. end if:

else
begin

Convert the string to a real value.
exception
when (the string cannot be properly converted) = >
Raise the exception REAL_ ERROR.

end:
if (the real value is less than the smallest allowed real) then
Raise the exception REAL_MIN_ERROR.

elsif (the real value is greater than the largest allowed real) then
Raise the exception REAL_MAX_ERROR.

end if:
end if;

end Process Field;

Next_Field

begin
Process the field.
if (the next field must be moved to) then

loop
if (the last field has not been reached) then
Move to the next field.

else
Move to the first field.

end if;
Exit from this loop when the field chosen is accepting input.

end ioop;
Set the cursor column to the first position in the chosen field.

else
loop

if (the first field has not been reached) then
Move to the previous field,

else
Move to the last field.

end if;
Exit from this loop when the field chosen is accepting input.

end loop;
Set the cursor column to the end of the text in the chosen field,
if (the length of the text fills the field) then
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Set the cursor column to the last column of the chosen field.

end if;
end if;
Set the cursor row to the row of the chosen field.

end Next_Field;

Move_Cursor _Right

begin
if (cursor is on the field text and the end of the field has not been reached) then

Move the cursor to the next column.
else

Move to the next field.
end if;

end Move_Cursor_Right;

begin
if (the OPERATION field of the input record is set to O:P_MOVED) then

Update the CUrsor offset values. The window object has moved and so the forms display
is no longer at the same place it was when initialised.

Set the CUrsor to it's new position.
end if;
if (the forms object is not active) then

if (the OPERATION field of the input record is set to OP_NON~ACCEPTING) then
Make the forms object active and show the hardware cursor.
Set the OPERATION field of the input record to OP_DONE.

else
Return, back to the calling routine.

end if;
else

case (of the KEY field of the input record) L'l
when (the left cursor key) =>

if (the cursor is at the first column ofthe field) then
Move to the previous field.

else
Move to the previous column.

end if;
when (the right cursor key) =>

Move the cursor the ne:l[tcolumn or field.
when (the cursor up key) == >

Move to the previous field.
when (the cursor down key) =>

Move to the next field.
when (the tab key) ::::>
Process the field and hide the hardware curse,
Set the forms object to be non-active.
Set the OPERATION field of the input record to OP_NON_ACCEPTING.

when (the backspace key) =>
if (the cursor is not pointing to the first character in the field) then

Move all the characters frOID. the cursor to the end of the line, down one location.
Move the hardware cursor to the left one column.
Clear the last character of the line.
Adjust the actual length of the line by decrementing it.

end if;
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when (the delete key) == >
Move all the characters from the character beyond the cursor to the end ofHle line,

down one line. ...
if (the Cursor < == a~tuallength of the line) then

Clear the last character of the line.
Adjust the actual length of the line by decrementing it.

.end if;
when (the insert key) == >

Toggle the inserting mode flag,
if (the inserting flag is set) than .

Change the shape of the hardware cursor to a fhln.linc.
else .

Change the shape of the hardware cursor to a solid block,
end if;"

when (the key is used to construct an integer or teal value) = >
if (the actual length of the line < field length) then

if (the cursor = field length) then
Adjust the actual length of the7line by incrementing by 1.

elsif (the inserting flag is set) then
Move all the characters from the cursor to the end of the line, up one location.
Adjust the actual length of the line QY incrementing by 1.

end if; .
Insert the new character into the line,
Move the cursor to the next column or field.

elsif (the inserting tlag is cleared) then
Insert the new character into the line.
Move the cursor to the next colunili. 01" field.

end if;
when others == >

Clear the redraw flag.
end case;

end if;
if (the redraw flag is set) then

Draw the. forms object mid update the screen.
if (the OPERATION field of the input record I;::: OP_N"ONjiiCCEPTING) then

Set the OPERATION field of the input record to OP._DONE.
end if;

end if;
end HandleInput;

8.10 Windows

8.10.1 Purpose

The Window display object can be moved around the physical screen and contain other objects.
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Figure 8-9 The Window Obj~ct

8.10.2 Appearance and Behaviour

The window appears on the physical screen as a window display with a shadow to the bottom
right of it. It is flamed with a single border. The window usually has a name and can have text
in it. The window object also converts global coordinates to local coordinates for those objects
that appear inside it;

The window can be moved around the screen using the mouse or the keyboard cursor keys. When
the window is in a moving mode, it's frame will change to a different colour •. To move the
window with the mouse, press the left mouse button when the mouse pointer is on the top frame
of the window. Keep the left button down while dragging the window to the desired position. The
keyboard mode cannot be invoked directly, but by another object, usually a button.

8.10.3 Components

• NAME_LENG'fll : The length of the window name. It cannot be larger than the length of the
string for the name.

• KEYS_LENG1H: The length of the text that appears in the bottom sectl 11 of the window
object.

fI NAME: The name of thelwindow that will be displayed in the centre of the top frame of the
window.

• KEYS: The text that appears in the bottom section of the window object. This text usually
informs the user about the mapping of buttons to keyboard keys.

• TOP_ROW: the top row of the window object on the physical screen. These are in global
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type WINDOW TYPE is
record -

NAME LENGTH
KEYS-LENGTHNAME-
KEYS 'l'EXT
TOP ROW
LEFT SIDE
LENGTHS
WIDTHS
KEY MOVING
MOUSE MOVING
TEXT COLOUR
FRAME COLOUR
TITLE-COLOUR

cnd :record;

NATtIRP..L;
NATURAL;
STRING (1••15);
STRING (1••74);
ROW TYPE;
COLUMN TYPE;
ROW TYPE;
COLUMN TYPE;
BOOLEAN := FALSE.;
.BOOLEAN : = FAI,SE;
SCREEN COLOUR TYPE;
SCREEN-COLOt1R-TYPE;
SCREEN:COLOUR:TYPE;

coordinates.
• LEFT_SIDE: 'The left side of the window object on the physical screen. These are in global

coordinates.
.. LENGTHS: The length of the window object in rows. This Includes the rowan either side

required for the border.
• WIDTHS: The width of the window object in columns. This includes the two columns on

either side required for the border.
e KEY_MOVING: When this flag is set true, the window can be moved around the screen by

the cursor keys. When the Enter key is pressed, the flag is Cleared.
Q MOUSE_MOVING: When this flag is set, the window is being moved by the mouse. The left

mouse button must be kept down for this action. When the left me.use button is released, the
flag is cleared.

• 'l'EXT_COLOUR : The colour of text in the window. 'The background of the window is
determined from the t.:!~kground colour.

" FRAME_COLOUR: The colour of the frame of the window. To make the frame invisible,
make the frame foreground and background colour the same as that of the window
background colour.

• TITLE_ COLOUR : The colour of the title on the top frame of the window.

8.10.4 Methods

Close

Removes the Window from the physical screen.

begin
Remove the H/indow object from the physical screen.

end Close;
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Create

Sets Initialxalues for the appearance and behaviour of the Window.

begin
if (the length * tile width of the window> = maximum allowed window size) then

Raise the e)('ceptiou that the window is too large.
end it; .
Initialise the fields of the window data structure to the values that were passed in.

end Create; "'

Paragrapher

Writes a string to the Window. If a word carries on beyond the edge, it is wrapped around. If
there are less than 11 characters on the line before the Window border. If there are more
Characters, the word is truncated.

begin
loop

Set ENDING"", the length of a line on the window pius START - 1.
if (the ENDING < length of the string) then
for (the CQUNTER2 in 0 to the wrap around length) IQ9P
"if {the character of the string at (ENDING - COUNTER2) is a space) then

Subtract COUNTER2 from ENDING.
Exit from this loop.

end if;
end loop;
Write the string from START to ENDING to the buffer.
Set the START = ENDING + 1.
Increment the first counter.

else
Write the string from START to last character of the string.
Exit from this loop.

end if~
end loop;

end Paragrapher;

Draw

Draws the Window in the buffer and frames it. It writes the name and any text to the buffer.

begin
Set the size of the window in the buffer.
Update the appearance of the window object.
Set the new location of the window object,
Make at shadow.

end Draw;
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Update

Draws the Window object. This is used when the Window object has not moved from. it's initial
position,

begin
Cleat and frame the window buffer.
Write the name of window tb the buffer.
Write any text to the buffer, making sure that words shorter than 11 characters on a line are
not truncated.
Write the keys text to the buffer.

end Update:

Key_Move

Moves the Window around on the physical screen using the keyboard cursor keys.

begin
case (9f the KEY field of the input record) is

when (the cursor up arrow key) :=; >
if (the top row of the window is below the physical screen top Iine) then

Decrement the top row of the window.
end if;

when (the cursor down arrow key) =>
if (the top row of the window plus it's length is < the maximum length of the physical

screen) then
Increment the top row of the window.

end if;
when (the cursor left arrow key) == >
if (the leff side of the window is > the first column of the physical screen) then

Decrement the left side of the window.
end if;

when (the cursor right key) = >
.if (the left side of the window plus it's width < the last column of the physical screen) then

Increment the left side of the window.
end if:

when (the enter key) = >
Clear the flag that shows that the window is being moved around the physical screen by

the cursockeys,
The frame of the window is set back to normal.
The X and Y fields of the input record are set to the top row and left side of the window

respectively, The OPERATION field is set to OP_MOVED to tell any other object on
top of the window that the window has moved.

The flag to redraw. the window is set.
when others = >

Do nothing.
end case:
if (the top roW of the window is 1= to the old top row value or the left side of the window is

1== to the old left side value) then
'The flag to redraw the Window is set. .
The old top 1'OW value is set to the present top row value of the window and the old left
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side value is set to the present left side value of the window.
end if;
if (the redraw flag is set) then

Copy the main buffer to the screen.
Copy the window buffer to the screen,
Make a shadow for the window.

end if;
if (the OPERA110N field of the input record is 1= OP..•MOVED) then

Set the OPERATION field or the input record, ..= OP_DONE.
end if;

end Key~Move;

Moves the Window around on the physical screen using the mouse.

begin
if (the left mouse button has been pressed) then

if (the mouse pointer's roW coordinate is in the range in Which the window's top row is
allowed to be in) thea
Set the top row of the window to the roW coordinate of the mouse pointer.

else
Set the top row of the window to the maximum value the top row can have.

end if;
if (the difference between the mouse pointer's column coordinate and the mouse pointer

offset is > the difference between the maximum screen width and the window width) then
Set the mouse pointer offset to the sum of the mouse pointer's column coordinate and the

window width, but minus the maximum screen width.
elsif (the difference between the mouse pointer's column coordinate and the mouse pointer

offset is < physical screen's left side) ·then
Set the window's left side to the physical screen's left side, and the mouse pointer offset

to the mouse pointer's column coordinates.
else

Set the window's left side to the difference between the mouse pointer's column
coordinate and the mouse pointer offset.

end if:
if (the top row of the window is /= to the old top row value or the left side of the window

is 1= to the old left side value) then
The flag to redraw the window is set.
The old top row value is set to the present top row value of the window and the old left

side value is set to the present left side value of the window.
end if;

else
Clear the flag that shows that the window is being moved around the physical screen by

the mouse.
The frame of the window is set back to normal.
The X and Y fields of the input record are set to the top row lind left side of the window

respectively. The OPERATION field is set to OP_MOVED to tell any other object on
top of the window that the window bas moved.

The flag to redraw the window is set.
end if;
if (the redraw flag is set) then

Copy the main buffer to the screen.
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Copy the window buffer to the screen.
Make a shadow for the window.

end if;
if (the OPERATION field of the input r~fo~js 1= OP~MOVED) then

Set the OPERATION "leid of the iDpt\t record = OP_DONE.
end~ ~u

end MoUS8_Move;

Handle Input

Checks if the Window is in keyboard or mouse moving mode and acts accordingly. If not, it
checks the mouse pointer and button to see if it must change the Window's state to mouse mm/iug
mode. If none of the previous cases are valid, it adjusts the coordinates frOID;global to local.

begin
if (the flag showing that the window is being moved around the physical screen by the mouse

is set) then
Move the window using the mouse.

elsif (the flag showing that the window is being moved aroiind the physical screen by the
cursor keys is set) then
Move the window using the cursor keys,

elsif (the mouse is active and. the mouse pointer is on the top frame of the window and the,
left mouse button is pressed down) then ' I,

Set the flag that shows that the window is being moved aroUIld the physical screen by the
mouse.

The frame of the window is set to the moving frame andthe window display on the physical
screen is updated.

The old top roW value is set to the present top row value of the window and the old left
side value is set to the present left side value of the window. The mouse pointer offset
is set to the difference between the mouse poin~r;s column coordinate and the left side
of the window.

Set the OPERATIoN field of the input record = OP~DONE.
el:.;if(the OPERATION field of the input record = OP_MOVE) then

Set the flag that shows that the window is being moved around the physical screen by the
cursor keys.

The frame of the window is set to the moving frame and the WAldowdisplay on the physical
screen is updated.

The old top row value is set to the present top row value of the window lind the old left
side value is set to the present left side value of the window.

Set the OPERA110N field of the input record = OP~DONE.
eIse

Adjust tile mouse pointer coordinates to local coordinates that are relative to the window's
top left display comer. All screen objects on top of the window have coordinates that are
relative to this top left display corner.

end if;
end Handle_Input;
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THE HELP OBJECT

Q..~IS[~l
Display fust paragraph of help.

Display second pa..'<lgrJphof help.

Figure. 9~1 The Help Object

9.0.1 Purpose

9.0.2 Appearance and Behaviour

Displays help text for the highlighted item on a menu, a particular subscreen, or during SOme
process of the application program.

The help text is a paragraph of information that can be placed anywhere on the physical screen.
To prevent the help text from destroying any information that is already on the screen, the help
object uses the window object buffer. The following procedure for displaying help is followed ;
• Set up the window object buffer. This includes clearing and framing it
• Draw the help object in the window object b~i.ffer.
• Copy the window buffer to the physical screen.
4t Make a shadow for the help object,

Once the help text has been read, copy the main buffer to the screen. It will appear as though the
help object has been removed.
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The help text can be quite large (depending on how many Items of help it consists of). and it is
not used that often. This would waste memory lilt were hard-coded into the program - Memory
that could be used in many of the application's simulation processes. The text is therefore written
to a file. (ELECTOR.HLP) that is stored on disk in the same directory as the program. If the help
file is not found when belp is requested, an error message will be displayed instead of the. help
t~xt. If the help file is found, but there is no help text for the option requested, an appropriate
error message will be displayed instead of the help text.

Two paragraphs of help text can be displayed. Words with less than 11 characters on a line are
wrapped around to the next line, otherwise the words are truncated at the edge. The help window
can be moved around the physical screen using the mouse, or by pressing the Move button and
then using the cursor keys.

9.0.3 Components

type HELP ITEM TYPE is
;record- -

INDEX HELP_SCREEN~TYPE;
LINEl LENGTH,
LINE2-LENGTH NATURAL:= 0;
LlNE17
LINE2 STRING (1•.250);

enci record;

type HELP SCREEN TYPE is
record- -

SCR
BUTTONl
BUTTON2

end record;

Windows.WINDOW TYPE;
Blltbons.BUTTON-TYPE;

,\ -Butt(?ns.BUTTON_TYPE;

The HELP_lTEM_TYPE is used to retrieve the help text from the help disk file, The
HELP _SCREEN_ TYPE contains the screen objects that displays help tt.••t on the screen,
It INDEX: The help index associated with a help item. It is used to search the help file to find

the help item needed.
.. llNE_LENGTFll : Length of the first string that is used for the first paragraph of help text.
.. LINE_r.ENGnI2 : Length of the second string that is used for the second paragraph of help

text.
.. LINE1: First string that holds the text for the first paragraph of hell? text.
II llNE2: Second string that holds the text for the second paragraph of help text.
• SCR: The help window object.
s BUrTONl: The Ok button which is situated to the bottom left of the window.
.. BUTION2: The Move button which is situated to the bottom right of the window.
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9.0.4 Methods

Initialize_lIelp_ Path
,'\

, . i

Gets the default drive and directory or the help file at start of program execution. This wil.l bl~(
used whenever the help file needs to be read.

begin
Get default drive and directory.

end Initialize _IIc1p_Patrh
}

:'l

Show

This method is divided into three parts. The main body handles input that is directed to the help
object. The other two. parts deal with finding the help ite'·in in the disk file ELECTOR. HLP, and
d~0Playingthe help on the screen.

begin
-_ch~i~<

Open the disk file ELECTOR.HLP.
exception's-. \\. when (th\~file cannot be found) ;::>

Clear t~'eflag of found file.
Ass!g1.a missing file error message to the help_item record.

end;
if (the help file was found) then

Clear the flag of found hl)lp item.
while (not the end of th~/help file) loop

Read a help item from the disk file.
if (the help required = the item read from the me) then

Set the flag of found help item.
Exit from this loop.

end if;
end loop;
if (the help item has not being found) then

Ass{.."lPll. error message to the help_item record saying that there is no help available
£1. \ uu;; item,

end if;
Close the help disk file.

end if;
end Find_Help;
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Display_lIelp

begin .
Create the Help window object.
Create the Finished button.
CreJJ: the Move button.
Instruct the n(.')lp window oojectto draw itself,
jf (there is a second paragraph of help) (}~~n .

Display the second paragraph making sure that words near the edge are not truncated,
but moved to. the next r leo

end if;
Instruct the Finished button object to draw itself.
Instruct the Move button object to draw itself.
Write the window buffer to. the physical s\~reen.

end Display_He1p; ,

begin
Find the he!/item form the disk file,
Display the help on the screen.
loop

Get input from the Inputter object. '. . .
Send the input to. the window object. Any input that concerns it, will he handled by it.
Send the input to the Finished button object. Any input that \.ioncerns it, will be handled by it.
Send the input to. the Move button Object. Any input that concerns it, will be handled by it.
it' (the OPERAtION field ofthe input record = QP_;MOVE) thel~

Send the inPj)t to the window obj~t so that it can putitself in the keyboard move mode
(Moved around on the screen with the cursor keys).

elsif (the OPERATION field-of the ;j}put record r= OP]INISHED) then
E1tit form this loop.

end if;
end loop;
Copy tbe~n, :"",buffer to the screen.

end Men'.l_Bi '
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THE SCREENS OBJECT

10.1 Introduction

This package uses the Screen Objects to build larger objects which are more ul)~ful, but also more
complex. A generic subscreen object builds the foundation for the ERROR, P~OMPT and STATUS

subscreen ol:jects.

10.2 Subscreen

~==========[NAME]==========~
[§J [?n3TJ I Help I [Bove 1

Figure 10-1 The Subscreen Object

10.2.1 Purpose

Subscreens get input from the user and give output to the user. Input is ll",>:dfyingparameters for
processes Or choosing from a list of options. Output is status or error messages.

10.2.2 Appearance and Behaviour

The subscreen object can be placed anywhere On the physical screen. To prevent the subscreen
from destroying any information that is already on the screen, the subscreen uses the WinQow
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object buffer. There are two different representations tor the Window object buffer (See Chapter
7), The following pro! '?"ss is followed :
• Set up the 'Nindow object buffer. This includes clearing and framing it.
• Copy the part of the physical screen that is going.' to be overwritten to a separate buffer.

(Required for method 1).
'" Draw the subscreen object in the window buffer. The order of execution between the previous

point and this one can be interchanged.
• Copy the window buffer to the physical screen.
• Make a shadow for the subscreen object.

Screen objects
as they appear
on the screen .

. ,11111111111111111111111"

B~Oltt~ilJIIIIIIII!IIIIIIIII!J" ,"IIllIlIlIll"nlll~III"~~~~

Ob)~t:; .• !jlililjl\iililiiiii~::;~~
A:;:::::!:::::::::::::;:;::::::::::::::r::::::::::::::,::~ 0\»'"

Window (?pject

Figure 10-2 A Sub screen Object consists of several Screen Objects.

Once the subscree» is no longer needed) using method 1 :
GI Remove the shadow.
• Copy the contents of the second buffer back to the physical screen. It will appear as though

the subscreen has been removed.

Once the subscreen is no longer needed, using method 2 :
• Copy the main buffer to the screen. It will appear as though the subscreen has been removed.

The subscreen object consists of a window object and four buttons - Ok1 Cancel, Help and Move.
The subscreen can be moved around the physical screen using the mouse, or by pressing the MDve
button and then using the cursor keys.
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I Button I·Purpose of the Bu~on

Ok This tells the subscreen object that the. input entered is correct (if input was
requested) or that the message has been read.

Cancel This cancels the present input as well as the present process. Control is
given back to the scheduler. This appears to the user as though the process
was cancelled, another process can then be chosen from the menu~

This calls the help object to display on-line help about the present •. .1
subscreen or a part of the application program.

Help

This allows the subscreen to be moved around the physical screen by the
cursor keys. The frame will change colour when this mode is active. Once
a suitable position is found for the subscreen, press the Enter key. The
frame will change back to it's normal colour.

Table 10-1 Purpose of the Subscreen Buttons

10.2.3 Components

type STATUS T~PE is
record -

OSJECT ACTIVE
CURSORACT!VE
NON ACCEPTANCE
HELP INFO
TEXT-LENG'l'H
TEXT-

end reclOrd;

J:NTEGER,TYPE;
BOOLEAlI1;
BOOLEAN;
J:NTEGER TYPE;
NATURAL;
STRING (1••100);

t'll'pe BtJTTON_HOLDE:R_ ARRAY is arl;'ay (1..4) of Buttons. BUTTON_ TYP)ll;
type SCREEN T':t'~Eisrecord - .

SCR
SUTTONS
BL BUTTONS
LINER
PICKER
PICKl1'R2
PORMER
STATUS

end reco.rd;

~qindows. WINDOW TYPE;
BUTTON HOLDER ARRAY;
Boolean Buttons.BooLEAN BUTTON TYPE;
Input LInes.LtNE TYPE; -
pick Liats.L!ST TYPE;
pick -r,ist.s.tIST-D TYPE;
Forms.FORM TYPE; -
STATUS_TYPEi

----------------------~~-----------------------~---------
• OBJEct_ACTIVE: Holds the code determining the active screen objects for the subscreen.
• CURSOR__ACTlVE: A flag which determines if the cursor should be active. It is needed when

getting help for a subsereen that has an active Input_Line or Forms object.
" NON_ACCEPTANCE; A flag used to pass control between the Pick_List and Forms objects.
• lIELP _INFO : The help index for the subscreen,
5 TEXT_LENGTH: Length of the text that is displayed on the subscreen.
Ii TEXT: Text that is displayed on the subscreen,
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• SCR: The Window object on which the subscreen is build.
• BUTTONS: An array of four buttons which initiate certain processes.
• BL_BUTTON: A Boolean Buttons object if needed by the PROMPT subscreen object.
• LINER: A Input_Line object if needed by the PROMPT subscreen object.
e PICKER: A static Pick_ List object if needed by the PROMPT subscreen object.
• PICKER2: A d;rrnamic P:lck_List object if needed by the PROMPT subscreen object.
• FORMER: A Forms object if needed by the PROMPT subsereen object.
• STATUS: The present status of certain properties of the subscreen.

10.2.4 Methods

If.alt_Processing

Checks to flee if a. key was, ~ 'waits until another key is pressed.

begin
Get the status of the kevboard buffer,
if (there is a keyboard ~hi ,'Peter in. the keybo ..rd buffer) then

Get the key that was pt¢sst:d.
end if;
Return the status of the keyboard buffer,

t:ild Balt_.Processing;

Continue_Processing

Waits until a key is pressed on the keyboard.

begin
Wait u·'\til a key is pressed on the keyboard.

end ContiaueProcessing]

Create

Sets initial values for the appearance and behaviour of the subscreen, A subscreen consists of
various screen objects which each need to be initialized.

begin
Create the Ok button with the required properties.
Create the Cancel button with the required properties.
Create the Move button with the required properties.
Create the Help button with the required properties.
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case (the additional active screen object) is
when (Boolea.n_Buttons) => ((,

Create the :Boolean_Button with the required properties.
when (Input_Line) == >

Create the 1nput_Line with the required properties.
when (dynamic Pick_List) =>

Create the dynamic Pick_List with the required properties,
when (Form or static Pick_List) =>

begin
if (there is a form and a list) then

Add "Tah=List<-,>Form" to the keys text.
end if;
if (there is a list) then

for (the COUNTER from 1 to last option) Wop
jf (indexed option text length > maximum text length) then

Set the maximum text length to the indexed option text length.
end if;

end loop;
Create the static Pick_List with the required properties.
Calculate.left margin for form.

else
Calculil'~eleft margin for form.

end if;
if (thcl'e is a form) then

1'or (the COUNTER from 1 to last field) loop
if (tbe indexed field is accepting'jnput) then

if (the indexed field value length > maximum. value length) then
Set the maximum value length to the indexed field value length.

end if;
if (the indexed field text length > maximum text length) then

Set the maximum text length to the indexed field text length.
end if;
if (the indexed field row > maximum row) then

Set the maximum row to ilie indexed field tow.
end if;

end if;
end loop;

end if;
if (the width of the window < least possible width) then

~et the width of the window U) the least possible width.
end if;
if' (the length of the window < list length plus padding) then

Set the length of the window to the list length plus padding,
end if;

end;
when others => 1)0 nothing.

end case;
Create II. Window with the required properties.

end Create;

Draw

Draws or updates the appearance of the subscreen object in the window buffer' which is then
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copied to the physical screen.

begin
if (updating the screen) then

Update the window buffer.
else

if (the cursor active status is set) then
Show the hardware cursor.

end if;
Draw the subscreen in the window buffer.

end if;
for (the COUNTER from 1 to the number of screen button.~,1loop

Draw. the screen button indexed by COtJNTER. .
end loop;
ease (the additional active screen object) is

when (Boolean_Buttons) ::::>
Draw the Boolean Button in the window buffer.

when (tnput_Line) ;; >
Draw the Input_tine in the window buffer.

when (dynamic Pick_List) =>
Draw the dynamic Pick_List in the Window buffer.

when (Form or static Pick_List) = >
if (there is a list) then

Draw the static Pick_List in the window buffer.
end if;
if (there is a form) then .
Draw the Form in tbe window buffer.

end if;
when others. == > Do nothing,

end case;
Copy the Window buffer to the screen and show the mouse pointer.

end Draw;

Process_ Form

Converts the data in a field of a Form to an integer or real number. It there is an error, an error
message will be displayed.

Field_Error

begin
Write error message to buffer and then display on screen.
Delay for about 1.5 seconds.
Redraw the subscreen.

end Field_Enor;

beglu
Handle the input for the foJ:1l1S.
if (the OPERATION field of the input record == OP_NON_ACCEPTING) then

Set the subscreen flag for non acceptance to true.
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end if;
Set the OPERATION field of the input record to OP_FORM]ROCESSED.

exception
when (unrecognised integer value) ::::>

Write error message that integer value is not recognised.
when (integer value < :minimum) :=>

Write error message that integer value must be > == minimum.
when (integer value > maximum) == >
Write error message that integer value must be <:::: maximum,

when (two specified values equal) =>
Write error message that integer value cannot equal other group values.

when (unrecognised real value)= >
Write error message that real value is not recognised.

when (real value < mininnna) == >
Write error message that real value must be > = minimum.

when (integer value > maximum) == >
Write error message that real value must be < = maximum.

end Process.Form;

HandleJnput

This is a generalised routine that is used by most of the objects in the Screens package. It sends
the input to the Window object and Button objects. Any input that concerns them will be handled
by them. If the Cancel button is pressed, a USER_ESCAPE exception will begenerated and the
subscreen object will be removed from the screen. If the Help button is pressed, a help object
with relevant information about this subscreen object, or part of the application program, will be
displayed.

begin
Send the input to the window object. Any input that concerns it, will be handled by it.
case (of the KEY field of the input record) is

when (the enter key) = >
Set the KEY field of the input record to that for the Ok button.

when (the Fl key) = >
Set the KEY field of the input record to that for the Help button.

when (the escape key) :=: >
Set the KEY field of the .input record to that for the Cancel button.

when others ::::> Do nothing.
end case;
Set a counter to index the first button.
loop

Send the input to the button object indexed by the counter. Any input that concerns it
will be handled by it.

Exit from this loop when the input has been handled by a button or there ate no more
buttons.

Increment the counter for the next button.
end loop;
case (of the OPERATION field of the input record) i.,

when (the Cancel button was pressed) =>
if (the cursor active flag is set) then
Hide the hardware cursor.
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end if;
Clear the present subscreen from the screen,
Raise the exception USER_ESCAPE.

when (the Help button was pressed) ==>
Clear the present subscreen from the screen.
if (the cursor active flag is set) tl.en

Hide the hardware cursor.
end if;
Get the help object to display the relevant help.
if (the CUrsoractive flag is set) then

Show the hardware cursor.
end if;
Show the mouse pointer.
Draw the subscreen in the window buffer.

when (the Move button was pressed) == >
Send input to the Window's Handle_Input to put it in moving mode.

when (the Window has moved) == >
case (of the active screen objects) is

when (Input_Line) == >
Send input to the Input.,..Line's HandleJnput to get the new offset coordinates.

when (Forms) == >
Send input to the Forms's Handle_Input to get the new offset coordinates.

when others ==> Do nothing. .
end case;

when (OP_DO) == >
case (the additional active screen object) is

when (Boolean_Buttons) == >
case (of the KEY field of the input record) is
when (Y or y key) == >

Set the:KEY field of the input record to that for the Yes button.
when (N or n key) == >

Set the KEY field of the input record. to that for the No button,
when. others == > Do nothing.

end C2Se;
Send the input to the Boolean Buttons object. Any input that concerns it

will be handled by it.
when (Integer_Input_Line) ;::::;>

if (the KEY field of the input record is in 0••9 I MINUs I BACKSPACE I
a key > 255) then
Send the input to the Input.,..Line object. Any input that concerns it

will be handled by it.
end if;

when (Real_Input_Line) ;::::;>
if (the KEY field of the input record is in 0.. 9 I E I e I PERIOD I MINUS I
BACKSPACE I a key> 25S) then
Send the input to the InputLine objt;et. Any input. thatConcerns it

will be handled by it.
end if;

when (String_Input_Line) == >
Send the input to the Input_Line object. Any input that concerns it
will be handled by it.

when (dynamic Pick_List) ;::::;>
Send the input to the dynamic Pick_List object. Any input t1,at concerns it
will be handled by it.

when (Form or static Pick_List) =>
if (non acceptance flag is set) then
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Clear the non acceptance flag.
Set the cursor active flag to false.
Set the OPERATION field of the input record to = OP_NON_ACCEPTING.

end if;
if (there is a list) then

Send the input to the static Pick_List object. Any input that concerns it
will be handled by it.

end if;
if (the OPERATION field of the input record == OP_NON_ACCEPTING) then

Set (he cursor active flag to true.
end if;
if (there is a (om and the OP:6RATION field of the input record 1= OF_DONE) then

Send the input to the Form object. Any input that concerns it
will be handled by it.

end if;
when others = > Do nothing.

end case;
when others ;:=: > Do nothing.

end case;
end Handle_Input;

10.3 Error Subscreen

F=====~===rrumoRl==========~
~ ~:J [¥PJ I Move I

Display some message informing; the

user that some error has occured,

4__ ~ - __ .....,. ,_

Figure 10-3 'The Error Subscreen Object

10.3.1 Purpose

The ERROR suhscreen displays error messages that the program needs to inform the user about.
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The frame will appear. in red as an additional reminder that an error has oc('';'r~.

10.3.2 Methods

Write

Creates an ERROR subscreen object. Displays the error message and once it has been read, it is
removed from the screen.

begin
Set the additional active screen objects to none.
Set the cursor active flag to false.
Set the help info to the present help info.
Set the text for the subscreen to the message passed in.
Create the Error subscreen,
Draw the Error subscreen,
loop

Get input from the Inputter object.
Send the input to the Error subscreea object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record == OP~OK.) then

Exit from this loop.
end if;

end loop;
Remove the Error subsereen from the physical screen.

end Write;

10.4 Prompt Subscreen

n Object Type: ()f Input"

-';

Pick List (static)

10.4.1 Purpose Boolean Buttons

Integer valueInput Line
The PROMPT subscreen displays a
message and then gets the requested
input. Different Screen Objects will
be used to get different types of
input.

Boolean response (Yes/No)

Real valueInput Line

Input Line String

Form Related integer and real values

Pick List (dynamic) List (usually filenames)

list

Table 10-2 Different types of Prompt Subscreen Inputs
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1====== [PROMPT] =====--===1
I Ok ,I CCan~l I I Help I [i§~
Message asking for a cenain type of

input ~ Integer, Real Or String.

Esc-Escape Fl"Help Enter-Ok

Figure 10:.4 The Prompt Subscreen Object (InpuCLine)

·'t··, ..~--------------~~~~~~.~--------~----------~~----~Figure 10-5 'The Prompt SUlf\,;;l(~~nObject (pick_List & Ponn)
\-\

10.4.2 Methods

1====== [P:R.O:MPT] ==

~ [?meel] []"JV-I li§iJ

(j Resistoro Inductor
( ) Capacitor
o Voltage Source
() Current Source
o Real Admitronce

112
132.44

1 Field3 1 1~~>=J

\ '

Add_To_List
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Adds another option to the dynamic list from which the user must choose.

begin
Add name to dynamic list.

end Add_To __List;

Read (List and Form)

Creates and draws a PROMPT subscreen with a Pic~List and Forms object. Options "'n the list
can be set and the form is filled in by the user. After the Ok button is pressed. the·
removed from the screen.

-een is

begin
Set the additional active screen objects to the static Pick_List and Form.
Set the non accepting flag to true.
set the cursor active flag to false.
Set the help info to the present help info.
Create the Prompt subscreen,
Draw the Prompt subscreen,
loop

Get input from the Inputter object.
Send the input to the Prompt subscreen object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record = OP_OK) then

if (there is a form) then
Process the input of the present field.
If (the OPERATION field of the input record = OP_FORM_PROCESSED) then
Exit from this loop.

end if;
else
Exit from this loop,

end if;
end if;

end loop;
Remove the Prompt subscreen from the physical screen.

end Read;

------------------~~------
Read (Form)

Creates and draws a PROMPT subscreen with a Form object. The form is filled in by the user.
After the Ok button is pressed, the subscreen is removed from the screen.

begin
Call generalised Read method with an actual form but an empty list.

end Read;
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Read (List)

Creates and draws a PRoMPT subscreen with a PickList object. Options on the list can be set by
the user. After the Ok button is pressed. tile subscreen is removed from the screen.

~Iin
Call generalised Read method with an actual list but an empty form.

end Read;

Read (Dynamic list)

Creates and draws a PROMPT subscreen with a dynamic Pick_List object. An option on the list
can be chosen by the user, After the Ok button is pressed, the subscreen is removed from the
screen.

begin
Set the additional active screen objects to the dynamic Pick_List.
Set the cursor active Hag to false.
Set the help info to the present help info.
Create the Prompt trubscreen.
Draw the Prompt subscreen.
loop

Get input from the Inputter object.
Send the input to the Prompt subscreen object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record = OP_OK) then

Get the option name from the dynamic Pick-,List.
E:dt from this loop.

end if;
end loop;
Remove the Prompt subscreen from the physical screen.

end Read;

Read (Boolean)

Creates and draws a PROMPT subscreen object with a BooleanButton object, The subscreon is
removed from the screen after a boolean value has been entered.

begin
Set the additional active screen objects to the BooleanButtons,
Set the cursor active flag to false,
Set the help info to the present help info.
Set the text for the subscreen to the message passed ilD.
Create the Prompt subscreen,
Draw the Prompt subscreen.
loop

Get input from the Inputter object.
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Send the. input to the Prompt subscreen object. Any input that concerns it will be handled by it.
case (the OPERATION field of the input record) is

when {OP_OK or OP_'rRUE) = >
Set the output item to true.
Exil from this loop.

when OP_FALSE c:.: >
Set the output item to false.
Exit from this loop.

when others ::::> Do nothing,
end case;

end loop;
Remove the Prompt subscreen from the physical screen.

end Read;

Read (Integer)

Creates and draws a PROMPT subscreen object with an InputLine object. An integer value is
entered by the user. If it is not correct, an error message is displayed before getting more input.
Once correct input has been entered, the subscreen is removed from the screen.

begin
Set the additional active screen objects to the IntegerJnput_Line.
Set the cursor active flag to true.
Set the help info to the present help info.
Set the text for the subscreen to the message passed in.
Create the Prompt subsoreen,
Draw the Prompt subscreen,
loop

Get input from the Inputter object.
Send the input to the Prompt subs ...een object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record "'" OP_OK) then

begin
Get the string from the InputLme object.
Convert the strir.:g to an Integer value.
Exit from this 10(1p.

exception
when (an error in the conversion) = >

Display an errormessage in the subsereen,
end;

end if;
end loop;
Remove the Prompt subscreen from the physical SCreen.

end Read;

------------.--------------------------------------------------
Read (Real)

Creates and draws a PROMPT suhscreen object with an L.~'Ut_Lineobject. A real value is entered
by the user. If it is not correct, an error message is displayed before getting more input. Once
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correct input has been entered, the subscreen is removed from the screen.

begin
Set the additional active screen objects to the Rr.aLInput_Line.
Set the cursor active flag to true.
Set the help info to the present help info.
Set the text for the subscreen to the message passed in.
Create the Prompt subscreen,
Draw the Prompt subscreen,
loop

Get input from the Inputter object.
Send the input to the Prompt subscreen object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record ;:: OP_OK) then

begin
Get the string from the Input Line object.
Convert the string to a R~L Value.
Exit from this loop.

exception
when (an error in the conversion) :' >

Display an error message in the subscreen,
end;

end if;
end loop:
Remove the Prompt subscreen from the physicat.screen.

end Read;

Read (String)

Creates and draws a PROMPT subscreen object with an Input_Line object. A string is entered by
the user. If no characters were entered, an error message is displayed before getting more input,
Once correct input has been entered, the subscreen is removed from the screen.

begin
Set the additional active screen objects to the String_Input_Line.
Set the cursor active flag to true.
Set the help info to the present help info.
Set the text for the subsoreen to the message passed in.
Create the Prompt subscreen,
Draw the Prompt subscreen,
loop

Get input from the Inputter object.
Send the input to the Prompt subscreen object. Any input that COncerns it will be handled by it.
if (the OPERATION field of thl'>input record r= OP_OK) then

Get the string from the Inl,ut_Line object.
if (there is at least one character) then

Set the output string to this string.
Bxit from this loop.

else
Display an error message lin. the subscreen,

end if;
end if;
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end loop;·
Remove the Prompt subscreea from the physical screen.

end Read;

--------------------------~,---------------------------------
10.5 Status

r . [STATUS]

~ I Cancel] QICiPJ IMove I

Displays a message about some status

of a program process.

Esc"Escape Fl-I:Telp E'.n((",t-Ok

~------------------------------------------------.--------~Figure 1().,()The Status Subscreen Object

10.5.1 Purpose

The STATUS subscreen displays status messages that the program needs to inform the user about.

10.5.2 Methods

---------------,----------------------------------.------------
WrHe

Creates a ~TATUS subscreen object. Displays a status message and once it has been read, it is .
removed from the screen.

begin
Set the additional active screen objects to none.
Set the cursor active flag to false.
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Set the help info to the present help info.
Set the text for the snbscreen to the message passed in.
Create the Status subscreen.
Draw the Status subscreen.
loop

Get input from the Inp'l,ltterobject.
Send the input to the Status subscreen object. Any input that concerns it will be handled by it.
if (the OPERATION field of the input record == OP_OK) then

Exit from this loop.
end if;

end loop;
Remove the Status subscreen from the physical. screen.

end Write;

----~--------------------------.-------------------------------
Wait

Displays the message : "Press any key to continue. II This method is used when a screen is full
of output and any more would cause some of the previous output to be lost. This gives the user
a chance to first read the output before it is overwritten.

begin
Calls the Status Wl'll:e method with the message that the Ok button must be pressed to continue
with processing.

end Waitj

10.6 Main Screen

10.6.1 Purpose

The Main screen is an object incorporating the physical screen. Objects in the application part of
the program can request services from the Main screen object ~ they cannot do screen output
themselves. 'This permits the decoupling of the physical screen from the rest of the program.

10.6.2 Aplllearane~ and Behaviour'

The Main screen consists of 24 rows by 8(\ columns ~ though this can be changed. There is an
internal cursor which keeps track of where the next character will be written. A disk device and
printer device can.be engaged by opening a disk file or printer file. 'These files cart be opened or
closed at any time while the program is executing. However, it was found to be more economical
to have only the disk me facility. Printer output can be generated by sending the disk file to the
printer.
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10.6.3 Methods

New_Cursor Posltlon

Calculates the new cursor position after a string has been written to the Main screen.

begin
Calculate the new position by adding COLUMNS and the length of the string to be printed.
If (this position> last column of the Main screen) then

Calculate the number of rows that will be needed and prepare the Main SCreenfor the next
writing,

else
Set COLUMNS to the new position I!-fterwriting,

end it';
exception

when (the ROWS or COLUMNS variables do not point to a Iocation On the Main screen) =>
Set RoWS to the last rOWon the Main screen.
Set COLUMNS to the last column on the Main SCreen.

lendNew_Cursor_Positioll;

Clear

Clears the Main screen from the second row to the last. The first row is where the spread menu
appears,

begin
Clear the Main screen from the second row downward. This is done because it must Dot

interfere with the menu line on the first row.
Home the cursor.

end Clear;

CursorRead,

Returns the present cursor p('Isitionon the Main screen.

begin
Return the values of the internal ROWS av1 COLUMNS variables which store ~henext

location far a write to the Main t:Cit.o.enoperation. .
end Cursor_Read;
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Cursor_Set

Sets the cursor position on the Main screen.

begin
Set the values of the internal ROWS and COLUMNS variables which store the next location

for a write to the Main screen operation.
end Cursor_Set:

Cursor...,Down

Moves the cursor down one or more rows.

begin
if (Rows plus the number of rows to move down >= the last row on the Main screen) then

Set ROWS to the last row on the Main screen.
else

Add the number chows to move down to ROWS,
end if;

end Cursor_Down;

Cursor_Up

Moves the cursor up one.01' more rows:

begin
if (ROWS minus the number of rows to move up <;::::; the second row on the Main screen) then

Set ROWS to the second row on the Main screen.
else

Subtract the number of rows to move up from ROWS.
end if;

end Cursor_Up;

Cursor_Right

Moves the cursor right one or more columns.

b~in
if (COLUMNS plus the number of columns to move right >::: the last column. on the Main

screen) then
Set COLUMNS to tbeJaSt column on the Main screen.

else
Add the number of columns to move right to COLUMNS.

end if;
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end Cursor_Right;

Cursor Left

Moves the cursor left one or more columns.

begin
if (COLUMNS minus the number of columns to move left <= the first column on the Main

screen) then
Set COLUMNS to the first column on. the Main screen.

else
Subtract the number of columns to move left from COLUMNS.

end if;
end Cursor_Left;

Cursor_Ne"{t_Line

Moves the cursor to the start of the next line. This includes sending line feeds to disk and printer
files if they are active.

begin
if (the next row for a write > = last tow on the Main screen) then

Set ROWS to the last row of the Main screen.
Scroll the whole Main screen up one tow.

else
Increment ROWS by 1.

end if;
Set COLUMNS to first column of the Main Screen.
if (output to the disk is active) then

Write a new line to the disk file.
end if; -
if (output to the printer is active) then

Write a new_Hne to the printer.
end if;

end Cursor_Next_Line;

Cursor_Home

Moves the cursor to the start of the second row. The first row is occupied by the spread menu.

begin
Set the next position to write to thetop left comer of the Main screen. ie, The second roW.

end Cursor_Home;
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Cursor _I.efLMargin

Moves the cursor to the left column.

begin
Set the next position to write to the first column.

end Cllrsor)..eft_Margin;

Open _Screen_Devices

Opens and closes a disk and printer file depending on the user's response.

begin
Get options from thekeyboard to see if any devices must change their status.
if (a disk file must be active and there is no active file) then

begin
Get the name and path of the disk file.
OpelUhe disk file to read.
Close the disk file.
Display that the file already exists and ask if it should be overwritten. Get the response

from the keyboard.
if (the file must be overwritten) then

Open the disk file to write.
end if;

exception
when (the name of the file cannot be found) == >

Create the file.
end;

elsif (a disk file must be inactive and there is one active) then
Close the disk file.

end if;
if (the printer must be active and it is presently not) then

Open the printer file.
elsif (the printer must be inactive and it is presently not) then

Close the printer file.
end if:

end Open_Screen_Devices:

Process_Title

Wdt~ the title of a processes to the Main screen, The title Is centred on the first row.

begin
Clear the Main buffer and make a single band along the top.
Write the process title in the centre of this band.
Copy the Main buffer to the Screen.

end Process_Title;
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Write (Integer)

Writes an integer value co the Main screen.

begin
Convert the integer value to a string,
Write the string to the Main buffet.
Copy the Main buffer to the screen.
Calculate the new cursor position.
if (the output to disk is active) then

Write the string to the disk file.
end if;
if (the output to printer is active) then

Write the string to the printer.
end if;

end Write;

Write (Real)

Writes a real value to the Main screen.

begin
Ccnvert the real value to a string.
Write the string to the Main buffer.
C0l-/ the Main buffer to the screen.
er'; 'u1ate t11enew cursor position.
iteib'" '('\~..ut to disk is active) then

Wt:te t~e string to the disk file.
end if;
if (the o';',9ut to printer is active) then

Write the string to the printer.
end if;

end Write;

, Write (String)

Writes a string in a certain format to the Main screen

begin
case (of the form the string is to take) is

when (bold) =>
Set certain colour combinations for this attribute.

when (heading) =>
Set certain colour combinations for this attribute.

when (normal) =>
Set certain colour combinations for this attribute.

when (reversed) = >
Set certain colour combinations for this attribute.
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when (underlined) =>
Set certain colour combinations for this attribute.

end case;
Write the string to the Main buffer.
Copy the Main buffer to the Screen.
Calculate the new cursor po~$~ion.
if (the output. to disk is active) then
Write the string to the<disk·'f!le.

end if; ..
if (the output to printer is active) then

Write the si:ring to the printer.
end if;

end Write;
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THE l\1ENUS OBJECT

11.1 Introduction

There are two types of menus ~ Spread and Stacked. They have the same internal structure and
use the same methods. The difference between the two menus are their appearance and the extra
hotkey selection option for Stacked menus.

11.1.1 Purpose

The menus allow selection of certain options which correspond to the operations and process that
the program can undertake.

11.1.2 Appearance and Behaviour

The menus can appear in twa different forms, either as spread-out menus or stacked menus. Menu
cptions can be selected in three different ways. For certain options in stacked menus, a fourth
option ~hotkeys, can be used.

11.1.3 Components

The MENU_LINK type definition is a recursive definition needed for the dynamic tree structure of
the menus.
III FRAME: The foreground and background COlours for the frame of the menu. Usually the

background colour is the same as that of the rest of the window (text colour). The frame can
be set to blink.

• TEXT: The foreground and background colours for the text of the selectable options. This
colour is also used as the colour of the window object, excluding the frame colour. The text
can be set to blink.

• NON_flELEcr: The foreground and background colours for options that are not selectable.
The non selectable options can be made to blink, but this will be confusing. Usually the
colour is duller than that of the text colour.

• SHORTCUT: The foreground and background «!!,.1!QUfS, for the shortcut character that is
highlighted for: ea,:~-p~l1Uoption. The b(\;~kgrQJl'ldCutour is usually the same as that of th;,
text background cololn: . I!'iJ.e character CW'l be made tl) blink.

(I SELECI_BAR ! The t701,a,\;,·'1unr!'Md br~ckgroundcolours for the selection bar. The
background colour is usuallS' different from the text colour so that the bar will be distinct.
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type TypES_OF_MENU_TypE ~ (STA,(!l<EP_MENU,SPREAD_MENU);
type COLOUR TYPE is

record -
FRAME
TEXT
NON SELECT
SHORTCUT
SELECT BAR

end record;

SCREEN COLOUR TYPE;
SCREEN-COLOUR-TYPEj
SCREEN-COLOq~TypE;
SCREEN-COLOUR-TypE;
SCREEN:COLoun:TypE;

type MENU TYPE (tENGTES ROW TYPE);
type MENU:LINK is access MENU:TYPEi
type MENU TYPE (LENGTHS : ROW TYPE) isrecord- -

TYPE OF MENU TYPES OF MENU_TYPE;
PARENT MENU LINK;
DATA DAT~TYPE (l••LENGTHS);
CHOICE RC. TYPE;
TOP ROW ~OW-TYPE;
LEFT SIDE COLUMN TYPE;
WIDTHS COLL~:TypE;

end record;
type MENU ITEM TYl'E (TEXT_WIDTH : COLU¥..NTYPE := 10) i~

record- -
TEXT STRING (l.•TEXT WIDTH);
OPERATION OPERATION TYP~;-
SELECTABLE BOOLEAN; -
HOT KEY KEY VALUES TYPE;
SHORTCUT KEY CHARACTER;-
CHILD MENU_LINK;

end.recOr~;
type DATA_TYPE is array (POSITIVE range <» of MENU_ITEM_TypE;
type ~'ENU.BASE TYPE is

record- -
FIRST
CURRENT
PREVIOUS
COLOUR

end record;

MENU LINK;
MENU-L!NK;
MENU-LINK;
COLOVR _'rYPE;

The foreground colours determine how the text of the highlighted menu option will be
displayed.

(9 TYPE_ OF_1Y1ENU : The tag which identifies the type of menu. It can be either a spread menu
or a stack menu.

o PARENT: Points to the parent menu. For the foot menu, this points to null.
e DATA: The menu options and all the associated data. The value in LENGTHS determines how

many menu options there are and how long the menu window must be.
e CHOICE: The present menu choice. The menu selection bar will highlight the corresponding

menu option. When an option is chosen, the value of CHOICE is used to determine which
.nenu option was actually chosen.

• TOP_ROW: The screen row on which the menu window's top row will be drawn. These
values are in global coordinates.
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• LEFT~SIDE: TM screen column on which the menu window's left side will be drawn. These
values are in global coordinates.

• WIDTHS: The a etual width of the window object. inwhich th« .:-:..JDU is placed.
• TEXT: The tex), of the menu item which is displayed on the screen, The letter that is

highlighted is pu:;between the character II,_". The fII~~- switches en the highlighting, and
the second - switches it off. There must be two of these characters for each menu item text.
The length of thll text il:l stored in TEXT_WIDTH.

• OPERATION: ithe operation that will be performed ry the program if the corresponding
menu option is <!hosen. If this operation eode is SUN_MENU or PAFl,E..:'lT_MENU, the current
menu is removed and the desired menu displayed. If the operation code is not an internal.
menu code, it is passed out to other objects who it might concern.

II SELECTABLE: \A flag to show if an option can be selected or not. If an option can p~
selected, it will ~rdisplayed in text colours, otherwise it will.be displayed in non-selectsole'
colours.

• HOT_KEY: The .key code. or a hotkey, This code is a function key, Dr a co:rr;,ination of the
\ .\ \

alternate, control ~r shift key pressed with a function key.
• SH(lRTCUT_KEY: The key code of a shortcut key. A shortcut key is the key that

corresponds to the;h1ghlighted character of the desired menu option. The key code must be
that of the uppercase character corresponding to the highlighted character, not the lowercase
character. (eg, 71 IG' not 103 'g')

• CHILD: Points to a submenu if there is one, or to null otherwise. If there hi .~supmenu, the
operation field must be set to SUB_}vfENU.

• FIRST: Points to the first menu in tho menu tree data structure. It can also he considered the
root menu and is usually a spread menu type.

• CURRElv7: Points to the current menu that is active on the' screen. All input, other than
hotkeys, are directed to this menu.

• PREVIOUS: Points to t\e previous menu that was active.
s COLOUR: A record data structure containing the colour values needed for the display of the

menus.

11.1.4 Methods
______ t _

Draw_Menu

Determines the type of the current menu, and then instructs the corresponding method. to ~taw
the current menu.

hegin
if (the type of menu is a spread menu) then

Draw a spread menu.
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else
Draw a stacked menu,

end if;
end Draw_Menu;_ ...,------------,,_,_-------,--------- ..--------

Flnd_lIotkey

Searches the menu structure to find. the required hotkey. If the hotkey is found, the OP.sRATION

field of the input record is set to the OP:CRAGON field of the corresponding menu option.

begin
for (the COUNTER in 1 to the last menu option) loop

if (the operation corresponding to the present menu option = SUB_MENU) then
Recursively call itself tq?look in the submenu for the required hotkey,
if (the OPERATIONS Ii):. OP_DO after returning from the recursively called procedure-

if needed) then i

Ex.it from this loop because the hotkey and the corresponding operation to the hotkey
has been found.

end if;
elsif (the hotkey corresponding to the present menu option =: search hotkey) then

if (the present menu option is selectable) then
Set the OPERATIONS field of the input record =: the operation corresponding to the
present menu option.

else
Set the OPERATIONS field of the input record == NON_SELECTABLE. 'This is done

to end the search process.
end if;
Exit from this loop.

end ifi
end loop;

end Find_RotkeYi

Handle_Input

Determines wether the current menu is a spread menu or a stacked menu. The input is then routed
to the appropriate menu method.

begin
if (the type of menu is a spread menu) then

Send the input to spread object methods.
else

Send the input to stack object methods.
end if;

end Randle_Input;

----------------------------------------------------------~---~
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Find _Menll_ Option

The menu structure is searched for the required menu option. This will require recursive calling
of this procedure if there are submenusr.e-cae menu structure.

begin
for (the COUNTER in 1 to last menu option) loop

if (the operation corresponding to the present menu option.w SUB_MENU) then
Recursively call itself to look in the submenu for the required option.
if (the OPERATIONS == OP_DONE after returning from the recursively called procedure -

if needed) then
Exit from this loop because the option and the corresponding selectable state has been

found anp adjusted.
end if;

elsif (the operation corresponding to the present menu option = search operation) then
Set the selectable state of the present menu option.
Set the OPERAtION field of the input record OP))ONE.
Exit from this loop.

end if;
end loop;

end Find_Menu_Option;

Chnnge_ Menu_Option

Searches through the menu structure to find the desired menu option. When it is found, it's state
is changed to the required state (selectable or not). If it is not found, an exception is raised.

begin
Search the menu structure for the required operation and set the selectable state to the

required state.
if (the required operation cannot be found in the menu structure) then

Raise the exception NO_SUCH_OPERA'TION_IN_MENUS.
end if;

end Change_Menu_ Option;

Redraw

This draws all the menus up to that poin' i to by BASE. CURRENT on the screen.

begin
Copy the main buffer to the screen.
Set the pointer for the menu to be drawn to the first menu,
Draw the menu.
while (the pointer for the menu to be drawn is not. the current menu) 10013

Set the pointer for the menu to be drawn to the submenu indexed by this menu's choice field.
Draw the menu,

end loop;
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end Redraw;

Get_Menu_Operation

Gets the next operation that must be performed by the program from the menus. This procedure
returns with the desired menu option. All movement within the menu structure is done within this
procedure.

begin
loop

Get input from the Inputter object.
case (of the KEY field of the input record) is
when (all function keys up to FlO, including with shift, control and alternate, except Fl) == >

Search the menu structure for the hotkey and return the Corresponding operation.
when others =>

Send the input to the Handle _Input method.
end case;
case (of the OPERATION field of the input record) is
when (the help was displayed) == >

Redraw the menus,
when LEPT_ME~lJ == >

loop
if (the choice or the current menu's parent ""

first option of the current menu's parent) then
Set the choice of the current menu's parent to the last option.

else
Set the choice of tile current menu's parent to the previous option.

end if;
Exit from the loop when the choice of the current menu's parent bas a submenu.

end loop;
Set the current menu to the submenu indexed by the current menu's parent's choice field.
Redraw the menus,

when RIGHT_MENU = >
loop

if (the choice of the current menu's parent. =
last option or the current menu's parent) then
Set the choice of the current menu's parent to the first option.

eAse
Set the choice of the current menu's parent to the next option.

end if;
Exit from the loop when the choice of the current menu's parent has a submenu.

end loop;
Set the current menu to the submenu indexed by the current menu's parent's choice field.
Redraw the meaus,

when SUB••ME:~U I PARENT_MENU = >
3:!l- t~~ previo\.,'Smenu pointer to the current menu pointer.
if (the submenu) then

if (there is actually a submenu) then
Set the current menu to this submenu.

end if;
else

if (there is actually a parent menu) then
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Set the current menu to this parent menu.
end if;

end if;
if (the current menu pointer I= the previous menu pointer) then

if (a submenu must be drawn) then
Draw the submenu.

else
Redraw all the menus.

end if;
end if;

when others = >
if (the OPERATION field of the input record /= OP_DO) then

Exit from this loop.
end if;

end case;
end loop;

end Get_Menu_ Operation;

11.2 Spread Menu

~ Ed,t Nod", AmUyse Tutodals,,--- F_l_"H_e_Ip__,1

Figure 11~1The Spread Menu Object
: I

11.2.1 Purpose

The spread menu present the user with. a list of options from 'Which one is selected.

11.2.2 Appearance and Behaviour

The menu options are spread out one next to another. The menu is written to the main buffer
which is then to the screen. It is assumed that the area in which the menu appears will not.be
overwritten. All other methods that directly affect the physical screen have been adjusted so ~(lat
they leave the first line of the physical screen alone. This can be altered.

An option on the menu can be selected in three different ways :
II Menu Selection Bar : The menu selection bar is a highlighted bar that appears on the menu.

This bar highlights one of the options on the menu. This option will be selected if the Enter
key is pressed. Certain cursor keys can move the selection bar.

II Menu Option Shortcut Key : On the menu, one of the characters for each option will be
highlighted. The character shows which key must be pressed on the keyboard to select that
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option. Pressing the highlighted character key is equivalent to moving the selection bar to that
option and pressing Enter.

e Mouse Pointer: The mouse can be used to select a menu option. Move the mouse pointer to
the desired option and press the left mouse button. The mouse pointer can be anywhere OIl
the menu option to select it.

I Key pressed I Affect 011 the Spread Menu I
Cursor left Moves the selection bar left to the previous option.

Cursor right Moves the selection bat right to the next option.

Home Moves the selection bar to the first option.

End Moves the selection bar to the last option.

Enter Selects the option that the selection bar is highlighting.

Table 11-1 Spread Menu Key Definition

11.2/, Methods

Draw_Menu

Draws a spread menu. 1'11.emenu is written to the main buffer which is then written to the screen.

begin
Draw the menu line across the first row of the physical screen.
for (the COUNTER in 1 to length of the menu) loop

Write the menu option corresponding to the vatue of the COUNTER.
end loop;
Draw the menu line bar.

cud Draw_Menu;

------------------------- ----------------,-------------
HandleJnput

Handles the input for a spread menu. If the left mouse button was pressed when fue mouse pointer
was on a selectable menu option" the OPERATION field of the input record is set to the
corresponding menu option. If I.i key was pressed, a check is made to see if it is a valid !.:.ey.If
it is, the corresponding menu operation is carried out.

begin
if (there is a mouse and the left button is depressed) then

if (the mouse pointer is on the menu row) then
Set the menu. choice to the option the mouse pointer is on.
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if (the chosen menu option is selectable) then
Set the OPERATION field of the input record equal to the operation cOrresp()nding

to the chosen menu option.
end if;

end if;
else

case (of the KEY field of the input record) •is
when (Bnter) ;:::;;.

if (the chosen menu option is selectable) then
Set the OPERATION field of the input record equal to the operation corresponding

to the chosen menu option. "'~
end if; );

/r'
when (cursor left) ==> :\

if (the present menu choice = first option) then '
Set the menu choice to the last menu option.

else
Set the menu choice to the previous menu option.

end if;
Display the menu bar at the present menu choice.

when (cursor right) = >
if (the present menu choice == last option) then

Set. the menu choice to the first menu option.
else

Set the menu choice to the next menu option.
end if; ;,
Display the menu bar at the iiresent menu choice.

when (Home) = >
Move the menu bar to the first menu option.

when (End) =>
Move the menu bar to the last menu option.

when (upper or lower case letters) ==>
fOIt (the '<9TINTER in 1 to the length of the menu) loop

if (the KEY field of the input record = the menu's shortcut key (indexed by
counter» then
if (the chosen menu option is selectable) then

Set the OPERATION field of the input record equal to the operation
corresponding to the chosen menu option.

Set the menu choice to the option chosen.
endif; \

end if;
end loop;

when KB_Fl = >
Instruct the help object to display the required help.

when others =>
Do nothing.

end case;
end if;

end HancHe_Input;
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11.3 Stacked Menu

'TheMenus Object

,------ .."'.----~-------~---_..
Figure 11-2 The Stacked Menu Object

11.3.1 Purpose

The stack menu presents the user with a list of,options from which one is selected.

lE~t
Change M.agn I Phase
List Components
Show Branch
Show Component
Draw C"'"cuit

F5

F6

F7
~., __ .~ __ -----.J

11.3.2 Appearance and Be}1avir '

The menu options are displayed one under another ill. the form of a stack, The menu can be
placed anywhere. on the physical screen. To prevent the menu from destroying any information
that is already on the screen, the menu uses the window buffer, The following procedure is
followed :
c Set up the window buffer. This includes clearing and framing it.
Q' Copy the part of the physical screen that is going to be overwritten to a separate buffer.

(Required by method 1)
• Draw the menu in the window buffer, The order of execution between the previous point and

this one can be interchanged.
~ Copy the window buffer to the physical screen,
• Make a shadow for the menu.

Once the menu option. has been chosen, or another menu is required, using method 1 :
• Remove the shadow.
e Copy the contents of the separate buffer back to the physical screen. It will appear as though

the menu as been removed.

Once the menu l.'rHI))1Jl;';~ bt~! cl.msen, or another menu is required, using method 2 :
• If the required menu is a submenu, just draw it in the window buffer and copy the window
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buffer to the screen.
• If the required menu is the parent menu (ie, exiting this menu), then copy the main buffer to

the screen to remove all the menus. Redraw all the menus up to the parent menu.

An option.on the menu can be selected in four different ways :
o Menu Selection .84:' : The menu selection bar is a highlighted bar that appears on the menu.

this bar highlights one of the options on the menu, 'This option will be selected if the Enter
key is pressed. Certain cursor keys can move the selection bar.

• Menu Option Shortcut Key : On the menu. one of the characters for each option will be
highlighted. The character shows which key must be pressed on the keyboard to select that
option. Pressing the highlighted character key is equivalent-to moving the selection bar to that
option and pressing Enter.

$ Menu Option Hotkey : Next to some of the menu items, there is a key description ego F2.
This method ,~iffers from the shortcut key in that the option will be selected even if a different

il ,
menu is on th~ scr~~n when this key Combination is pressed.

• Mouse Polnter; The mouse can be used to select a menu option. Move the mouse pointer to
the desired option and press the left mouse button. The mouse pointer can be' anywhere on
the menu row of the desired option to select it.

Home

End

Affect Qn the Stack:Menu '. .=:J
Moves the selection bar up to the previo~~;==JI

Moves the selection bar down to the next option.

Key pressed

Cursor up
11.. --

Cursor down

Cursor left Moves to the previous menu on the same level.

Cursor right Moves to the next menu on the same level.

Moves the selection bar to the first option.

Moves the selection bar to the last option.

Enter Selects the option that the selection bar is highlighting.

Table 11-2 Stack Menu Key Definition

11.3.3 Methods

Draw Menu

Draws a stack menu. This requires the use of the window buffer. The options are displayed one
below another.

begin
Set up the buffer to the size needed for the menu.
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Clear and frame the buffer.
fot (the COlJNTER in 1 to the length of the menu) loop

if (tbe present menu option is selectable) then
Write this option to the buffer inmenu text colours.

else
Write this option to the buffet innon-selectable colours.

raM if;
end loop;
Write the menu to the window buffer.
Copy the window buffer to the physical screen.
Display the menu bar on the screen.
Make a shadow for the menu.

end Draw_Menu;

Handle , Input

Handles the input for a stack menu. If the left mouse button was pressed when the mouse pointer
was on a selectable menu option, the OPERATloN field of the input record is s~t to the
corresponding menu option. If a key was pressed, a check is made to see if it is a valid key. If
it is, the;corresponding menu operation is carried out.

begin
if (there is a mouse and the left button is depressed and this is a new depression) then
if (the mouse pointer is on the menu) then

Set the menu choice to the option the mouse pointer is on.
if (the chosen menu option is selectable) then

Set the OPERATION field of the input record equal to the operation corresponding to
the chosen menu option.

end if;
else

Exit from this menu and go to the parent menu by setting the OPERATION field of the
input record to PARENT_MENU.

end if;
Clear the depression flag because input has been handled an.d only when the left button is

released, can a new mouse input be accepted.
else

case (of the KEY field of the input record) is
when (Enter) =: >

if (the chosen menu option is selectable) then
Set the OPERATION field of the input record equal to the operation corresponding

to the chosen menu option.
end if;

when (cursor up) =: >
if (the present menu choice == first option) then

Set the menu choice to the IMt menu option.
else

Set the menu choice to the previous menu option.
end if;
Display the menu bar at the present menu choice.

when (cursor down) == >
;f (the present menu choice == last option) then

Set the menu choice to the first menu option.
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else
Set the menu choice to the next menu option.

end if;
Display the menu bar at the present menu choice.

when (cursor right) == >
Set the OPERATIoN field of the input record to RIGHT_MENU.

when (cursor left) = >
Set the OPERATION field of the input record to LEFT_MENU.

when (Home) = >
Move the menu bar to the first menu option.

when (End) .=>
Move the menu bar to the last melitt option.

when (upper or lower case letters) = >
for (the COUNTER in 1to the length of the menu) loop

if (the KEY field of the inputrecord == the menu's shortcut key (indexed by
counter) then
if (the chosen menu item is selectable) then

Set the OPERATION field of the input record equal to the operation.
corresponding to the chosen menu option. .

Set the menu choice to the option chosen.
end if;

end if;
end loop;

when KB_Fl == >
Copy the main buffer to the screen,
Instruct the Help object to display the required help.
redraw the all the menus,

when (Esc) == >
Exit this menu and go to the parent menu by setting the OPERATION field of the

input record to PARENT~MENU.
WhCll others == > Do nothing.

end case;
if (the left button of the mouse has been released) then

Set the depressed flag becau: i the next time the left button is pressed on the mouse, it
will be considered a new IJtouse input.

end if;
end if;

end Handle_input;

------------------------~------~!------------------------------~-----
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TUTORIAL SUPPORT PROGRAM

12.1 Purpose

The tutorial support program is used to make and modify all the tutorial screens for the Elector
program. The tut\)rial screens are created or modified on the screen and then written to a disk file
ELECTOR.TIlT. Tbis can be used for any program that uses the same method as Elector to access
the tutorial screens.

12.2 'Behaviour

The program is similar to a graphic paint program, except that ASCII characters are used. The
foreground and background colours can be set. The surface that can be painted is initially blue.
The program is a wYSIWYG program (what you see is what you get). At the bottom left corner
there is all indicator that shows the present foreground colour, background colour and blinking
settings. The next character entered will have these attributes.

I I
-:; -

~Key Purpose
l' 'c

Down Arrow Move cursor down. -
Up Arrow Move cursor up.

L~ft Arrow Move cursor left.r---'~
Right Arrow Move. CI\ '1.orright.

P1 Increment the foreground colour. There are 16 colours to
choose from.

F2 Increment the background colour. There are 8 colours to
choose from.

F3 Toggle blinking attribute

F5 Load a tutorial screen.

F6 Save a tutorial screen.

FIC Exit the program without saving the present tutorial screen.
i~

Table 12-1 Tutorial Support Program Key Definition

Any of the ascii characters may be entered. Characters ,that aren't represented on the keyboard
can be entered by holding down the Alt key ~d typing irL the ASCII code on the number keypad.
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12.3 Tutorial Index
'\\

When the program is started, the tutorial index is prompted tor. This index is used to search for "
a particular tutorial screen. The index you enter should correspond to One that exists in Elector.

I Tutorial Group I Tutnria! Option I Index I
Elector Information What is it for? 1001

User Interface 1002
Subscreens 1003
Windows 1004
Buttons 1005
Input Lines 1006
Pick Lists 1007
Help 1008

Circuit Modelling Rules 1 1021
Rules 2 1022
Rules 3 1023
Design 1 1024
Design 2 1025

Elec Engineering Definitions 1041
Passive Components 1042

I' Ideal Sources 1043
Real Sources 1044
Electrical Power 1045
Kirchhoff's Laws 1046

,.. Thevenin 1047
Frequency Domain 1048
Impedance 1049
AC Power 1050
Power Factor 1051
Three Phase 1052
Resonance I 1053

Equivalent Circuits Transistor 1.061
OpAmp 10152
Transformer 1G.53
Induction Motor 1064
Synchronous Motor 1065
Fluid 1066
Mechanical 1 1067
Mechanical 2 1068
Thermal 1069

Table .12-2 Tutorial Options used in Elector
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12.4 Creating Tutorial Screens

• Press F5 to load.
,. The tutorial index will be proll1pt~i for. Enter: ~ index that does not already exist in the

ELECTOR.TOTfile, but corresponds t~~anindex used by Elector. lithe file does not exist, then
~y index that corresponds to an index used in Elector can be chosen.

~ An error message will be displayed informing you that the chosen tutorial screen does not
exist. This is what you want, because you are creating a new tutorial screen.

1t If you don't get an error message, load another tutorial screen. If you don't, you will be
modifying an existing tutor:iaJ,screpn.

G Press the Ok button on the HkRO-R" subscreen.
4j Create the tutorial screen.
.. Pres~F6 to save the screen. The screen is saved to the disk file ELECTO'R.TtJrusing the index

thatwaS specified last.

12.5 Modifying,Tutorial Screens

• Press FS r load.
.. The tutorial index will be prompted >!' Enter an inde;l). that already exis,tg in ilie

ELEpTOR.TUTfile. If you are not sure if such an index exists, enteJ;}t and see if. an, error
message is displayed. If ()~e is, then that tutorial scre~~ dd\ \l)_ot ex.i$t. Simply ~?ad another
tutorial subscreen by enteting another index. )\ ,1 •

• The tutoria,l screen will appear on the main screen. -r

• Modify the tutorial screen:'
5 Press Fo.to save the screen. The screen is saved to the disk fileELECTOR,TtJr using the, index

that ';'las specified last. The previous corresponding tutorial screen wlll be overwritten o.y this
/ ,~

one,'
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CHAPTER 13

TESTING AND'VALIDATING ELECTOR

Elector was tested in two phases. In the first phase, each module was tested using separate test
programs. Testing strategies including llsing common values, boundary values, error values, etc,

w 0 Test Packages Tested

1 Text and Maths

2 Dos Environment

3 i Inputter and Screen_Oojects

4 Screens and Help
II--.......-+"""'Jy ...,----------------ll

5 Menus

6 Netlists and Netlist:,_suPPolter

7 i Analysers and Central_Solver

8 Optimise

9 Graphs, Drawer and Plotter

10 Monte

Table 13-1 Test Subprograms

In the second phase, integration testing was undertaken with a number of test circuits.

Elecsim was also used for checking the validity of Elector. There are some differences in the
generated results because Elecsim uses 32 bits (4 bytes) for real numbers. This gives about 7
significant digits in the mantissa. Elector uses 64 bits (8 bytes) for real numbers. 'This gives about
15 significant digits. Any numbers that are different from the eighth significant digit will not be
visible in Blecsim:
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Circuit File 1\1 Typ~ of Circuit

'1

Testing and Validating Eketoil

J
BAT_BF.NTL

3PH-SSDL.NTL 3 Phase star source deid load.

Battocleti band pass filter. ~= I
'lmSL.NTL

BR FIL.NTL

BUTI'ER:3 .NTL

DRAW.NTL

RLC.NTL

Bessel all pass - phase spift (delay) filter.

Band reject filter.

Butterworth 3rd order low pass filter.

Single stage common emitter amplifier.

CLP FIL.NTL Cauer low pass filter.
II--·-=;;...__-----;-.---_;;,..---"":I!--~~~...,.--'------~--n

D-RF-AMP.NTL Differential 3rd order low pass filter,

Draw test for different combinati=us of components in
each braneeh.

~::,CE-A'tvlP2.NTL Single stage common emitter amplifier.--._, ---~-~~--~---.~
CH5 FIL.NTL Chebyshev 5th order high pass filter,

DRAW2.NTL Draw. test for connection between each and every node._ .
.INST.NTL Instrument. amplifier.

II--~~-__,---~'
PLL-RC.NTL

RES-HA.NTL

\1.\Parallel RC impedance. I______ '"1"'//-, ----..-""'O"'!1

Resonant harmonic analyser.

RLC ~eties.

Table 13-2 Test Circuits
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