amp;er 'S

2 B B @

Et;ctar Objear.: -

* Clear_Turie - Clears al the variables shat are used in the opuma;atiou preaess w o
‘Change Opnm:.s'e Performs. optlmlsa,hcnn on the magmtude or phase of a node voltage, L |

- branch current or branch admittance. ' R T s
Optimise_Component : Performs Optimlsatlon on a component R P

Tune : 'The main optmsmg (mmng) subprogram that is called by several ethet Subprograms' B

o _-.and does the maxlmlsmg, mmmmsmg, settmg, etc T.he ne:mt two subprograms are declared ' _ _' .'
- within this one, I
Optimum:_Analysis Adjusts the nethst for optunzsxng

Optimising : Opmmses uging the Smplex algonthm

Clear ; Clears all the optimisation variables if the user agrees. o ' L
_Find Bandmdrk Finds the bandwidth, upper, cenfre and . lower ﬂ'equencles, as we‘l as.' L

maximum gain and the Q—factor ofa bandpass response cu'euxt

‘s Jnsert : Defines new variables. that are to be used m the- op.tl.rm!satmn ptocess tl_:ae'.'
: compcment’s value, it’s magnitude or phase, or the operating frequency '

Maximise Maxunmes the response of a specnﬁc node pair by tlmmg selected cOmponent- ._ .
values and / or frequencies. : - o
Minimise | Mmlmises the response of a speclfie node pair by tumng selected compouent 3

values and / or ftequencles

Set Tunes component values and ! or frequency 50 that the response of the selected node- |

" pair will be set at a specific value, . |
| Show Dlsplays the lst of vanables that are to be nsed in the opUMsanon

| .4.16:__13;0&@ o

4161 Purpose

It holds all the analySers that dlsplay thalt results on the graphlc screen Thus thay are Separabed N |
- from the vther analysers . _ S

.4.'16.2 D&ita"rypes'and 'Stfuctures |

Lo I
|t Needed Units (Int_erface) Needed Units (Body) | Units Usingtrhis Umt R
|t Analysers (Declared Graphs Scheduler o |
withim) Unchecked Deallocatmn

' “The HARMONIC_ ACCESS TYPE is 4 dynammc dccess type w‘xich pomts t arecord HARMONIC_TYPE. _'3 L

‘This record consists of five array types which hold the Fomer plot values. The Y_ACCESS_TYPE

PageSS._ LT

isa dynamle access type wlnch points to a 2D array Y VALUB TYPE, This array type holds thef_ _ - ;



-."Cﬁﬂp-‘er" SRR '_ N .I '. L - Ee‘-"i’fﬂblﬂ-“’“

. : C‘zrcuzt Respome plot values. The POLAR ACCESS " TYPE iga dyna:mc a,ccess tn:a which points _
 toa record PQLAR TYPE. 'I'hls record consists of two array types whu:h hoid the Palar plot-' -
- :.values« S S S e L _ S

"Ass z-mx lmmomcs ' consﬁan‘h 1000, o N |
| type Hnnnonm mar ‘.T.'YPE is a:r.':r.'ay {o. -RBS mu: muomcs; c:E nma:. mmo -

'type HARMONIC TYPE is -
' record . .
. MAGNIL,
MAGNOP, -
PHASEL, _
.| PHABEOP, . -~ L
¥ VALUES ¢ HARMONIC ARRAY.TIPE;
_ em:l rscord;':_ o _ o
f type HLRMONIC RCCESS TYPE iﬂ accass HARMDNIC TYPE:

B Hamomcs | HARMONIC, M:CESS _TYPE;

_'.'typa ¥ VALUE, szm ‘is array (0..NX_ PIXELE, 1,.5) of REAL mrpn; I
__typa 4 hCCESE TYPE is access X VBLUE TYPE, S .
__-:'__r vmwms ' Y accnss *mm'::

V ouax pom*rs t:onstant 5= 2500, _ -
__'type pomm mr s.s array (1.,1~mx POINTS} of REAL TYPE, E

" type POLAR 'JEYPE i
- wecord’
IMRG : POLAR nmx,
© end rscord-~ T

type POLAR ACCESS is agcess: POLBR TSPE,

POLBR_VOLT : an_accnss,

4163 Methods

« Kourlers: Plots a steady state, time domam graph of node voltage agamst lune fo: a speclﬁed
" node pall?‘ : o
s Circut Re.spon.fe Determmes aml plots the clrcmt rmpause of the tm'cmt 'I‘her:e are fiva_
dlﬂ'erent options : : .
» Plotting frequency Iesponse ona lmear iixis. - _
"« Plotting frequency Tesponse on a Icganﬂlmxc axis. o .
« Plotting parametric response on a linear axis when 4 component value is varied i

« Plotting parametnc response on a loganthm:c axis when a component value is vaned o

.« Plotting node response ona lmear axis when ﬁ-equency and the componmt value. ars .
varied '

-
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_' “The nodes for wlnch tha resptmse is calculated are assumed m be already daﬁned 'Ihe nexz "

N 3seven Subprograms are declared within this method, - SR
. Gét_X_Component ; Géts a Tange’ ofvalues whlch areused when varymg a c()mponent fot" o
~ " plotting parametric graphs. . R
"« Graph, Ser Up Draws the X and Y. axls, dlsplays tha n%des that are involved and.labe!s ﬂm .

- graph: S

3 Generate Poim‘ Solves the AC clrouit ata partxcular ﬁ‘equency and then stores up to ﬁve_- S

: _._points '

o - 'Plor Point Plots up to ﬁve pnmts as: well as dnfferent symbols a certmn mtervals

- » Normal_Plot : Plots the frequency response on a linear or logamﬂmm: axis, S
e _Paramerric Flot “Plots the patametnc response on a lmea:r or. Iogauthzmc a:ds when a.

. component value is varied.

e Parametric Linear_Plot3 : Plots the node response ona lmear axis when the frﬂqtlancy and o

4 compcnentvalue ate varied. I : L '

. '« Phasors : Plots a phasor dlagram for tha deﬁned sode pa.u's
L. 'Polar Plots a pola:: diagram for the def'med node pairs.

\

1 Needed Ui (terface) Needed Ugits (Body) | ‘Umits Using This vnie. |

Ada Extms:ons R B
Analyser,s P I P
- { Central_| Solver U T
Drawer.
g G_faphs
. Menus
| Monte -
o 'Netllsts
| Netlist Supporter
Optimiser |
Sereens - - . | o T e
Tutorials S '

| dana Purvose'-f e )

R does the schedulmg of all the processes in the program. It also instmcts the M:ENUS ob_]ect S e
Whlch menu cptmns to make selectable or non-selectable. ' : o '

P
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s 172 Methods

_ -d _..Save Present C‘grcmt Saves the present circuit 10 disk e
. & Valid Monte Operarzons Makes monte operations selectable or non-seleetable
©» Valid Optimisation. Operations Makes optnmisanon operations selectable or non—selectable

. _Vahd Operations ‘Makes certain meiu eperatlons selectable or non-selectable. dependmg .

" on whethér there is a circiiit or not." s
e Im:mlfze Initialises the SCHEDULER ObJECt and any other Db]ect that needs mltnallsing

| % Scheduling © Schedules fe different processes and deternunes ‘which menn Optloﬂs 31‘9 |

" L .'.avmlable and whmh are not

4

-f,_seeen;ogjiefcfs_ o

Needed Umts (Interface)

‘Needed. Umts (Body)

Units Using This Umt

Ada Extensions N ]
Des Envu'onment
Inputter :

Unchecked Deallocatton

Help

_ Screens _

It contains b collection of objects from which the user interfice s constructed, (See Chaptec 8

L 4183 Purpose

Screens

Needed Umts (Interface)

Needed Umts (Body)

Units Usmg This Unit ——l ._

2

Ada Extensmns

Dos Envu‘onment
-Inputter :
‘Screen O’bjects
'I‘ext 10

e
S

E Analysers

_} Contral_Solvér -
e Drawer

“| Graphs

- | Mente

Nethsts; :_Supﬁo:ter -

L ,--N“‘:s:e Quter .- :
| Netlists.Screen Supporter
Optimiger . '

| Totorial

puen
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,191 Pllrpose . S . L

| .'It contams low-level user mterface objects t‘ue Subscreens (See Chapter 10)

420 Tutorials

| Needed Units (interface) | Needed Units (Body) | Units Using This Unit || .
" . . |Ada Extensions = | Scheduler -
| Dos_ Envuonment 1

-Screens - R
Seguential IO

420 Pupse

R | _Itdisﬁ_l‘afs the tutorial screens on ﬂas'ﬁlaiﬁ.scréeii. (See Chapter 1)

___._.;4.20,2 Construction L

A genenc package 1s mtannated fo# the readmg of the nﬁonals m:,age fila

| package Tutorial IO is new Sequential IO (TUTORIAL ITEM TYPE)j

4203 Data Typea and Structureq" |
' The 'I'U'I‘DRIAL rrEM TYPE bolds the unags aar the tuto:iéi sc:':een and the mdax used bu locate L
each image, The mage conslsts of 3404 quatms 23 rows * '?4 ‘columns uf 1 character and” 1 o

attribute,. : : : o :

| typs .’ASGII ARRM!’ 'I.'IPE is array (1- 3404) D:E ABG'JII QHARACTERS;

type TUTORIhL , ITEM ' TYPE is.
. record
INDEX ¢ INTEGER ‘IYPE: e
_ IMAGE - ascx: ARRAY ' TYPEy
: en_a'.rga:cnrd




.";-."..dugmré .- - : i .. L | _ QE!gctarabJecB o
r l-:._'.---;_:4.zo.¢ Me%hads | R -

e Find Tutorial Searcim the dlsk file for the tutonal itom. T the tem, or the dlsk file

e contmnmg the tutorlal images is not found an, apnropnate grror message appears
. Get_Tutorial_Option: Gets a tutorial optiont from the user,
'« Initlalize_Tutorial_Path : Gets the initial default path t0 the Tuimial file
e Show stplays the tutorial image on the main scree, . . C e
. Tutonal To_, Screen Coples the tutonal lmaga fmm the fileto the mam screen o

&
e

TR
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DATAFLOW DIA.GRAMS AND PDL

' ._b.l Introduchon | 'jj_- S

- 'All the major processes of Elector can be repr%ented ‘ny datnﬂow dnagrams Program Desmptwn _

~ Langnage (PDL) describes in greater detail each dataﬂow d:agram 'I‘he dssxgn of Elector can be - e
o -'broken down fnto. thl:ee levels, S '

" 52 The Flrst Levelof' thEElector Design.

| The Sf_inuia_ti_dn'énd optimisafioﬁ'prdcesses_.are.-spe_ci_fied_, L

- ¥igure 51 'The First Level of e Elector Stooulation and OpfimisaHon Program

‘begin
loop )
et an option from the tient specifying the next opemtmn
"The optncncanbe selected by mouse m'lneyboard o
. case (menu option) is
- when (editing) = >
Execnte the edit process, oo
if (the printer davice is aclive) then :
 Writs the tex. u.uwaswntbentothescreenniso to thepmter
cendify S
if (the disk device is active) then
. Write thatextﬂ:atwaswnttento thescreeualso to thedisk.
- end if; .
" when (analysing or opumlsmg) >
if (a valid circnit exists) then -
Exeoute the specified process,

ST Pagg# o



o '._lf(the pnntardevme i a&vﬂ) m T
Wntethatexnhatwasmttantothascreenalsommapmm
' endnf,

S Write ﬁxataxtthatwaswntﬁentothemalmthedisk. R
o end 1t', . :
else ; e
stplayauappropriate errormessaga. o
: endcase;
- end loop;
.end Elector :

5.3 The Second Level of the Elector Design

- The fisst level of the dssign can " broken down into thres Separate processes.

o . 'Ihegdmngpmgess_ S o _ . S

_ " s The Analysns process. -
L. The_thlmxs_al_:_lonp;ocess.___-:

i

O ThemtimgBrocss

| Figure 52 ~The Editihg’l’roc’éés

begin
Toop
Gat a specific editing nphon from the meau‘ T
“Perform the desmed opemtlons an the nethst. -

" Pageds



Dnsplay the updated nethst components in, !eﬁt and grs,phlcal form on the screen.
. end loop, .
end Editing Process; -

a The AﬂﬁlySiS'Ptocés__ e

: -F_‘igure'_sl'-S " 'The _Analysis"PrqdeSS_

loop _
. Get 4 specific anulysxs option from the men,
Extract circuit information from the netlist.
Get the operating frequency from the keyboard. o
Deduecs and solve a set of s:multanauus ]mear equanons for all node VOltages w:th respect
. tothe reference {0) node. - - .
. Find the relative riods voltages, RV R R o
- Display the resulls in a specified output format. ' ' -
. end loop; ,
‘end Analysis Process,

' The Opiimisatibn Process

begin
© loop
Get a specific optumsatmn optlon from the memy, '
~ - Get the components to be ophmxsed and their standard deviations from the kayboard
if (the selected componert exists in the nethst) then :
Stote the mfotmauon.
eke .
_ Dlsplay an appropnate error messag&
 end if;
Get the opemtmg frequency from the keyboard
Perform the desired type of optimisation,

Page 46



F.igure 5—4 Th_é. Ophmisauon Proc_ie,'s_s

lf(ﬂla opnmisanonis successﬁﬂ) then

E Updata the 1elust With lhe tunad component values,
Celse v : (J_:_'. '

: lefpﬁﬁy ar appropnate errqr message

end Totp; N

: .end (}ptmnaatloﬁ?mcess, -

T

'_ 54 The Third Level Edltmg Pracesses S -

. The Change Magmtude andior Phase pl:ocess

* The Insert process.
. The List process. _
_# The Schematic Drawmg process
= The Show Component process.

 ‘Fhe Show Circuit Branch process.

. "The Chiange Magnitude ajd Phase Process.

begm '
if (a cirenit exlsﬁ:) then

GetthetYPCOflﬂdepﬁndéntﬂoﬂmétochanggmdw] |] ifhb\{pﬂgmiude.orﬂmphasemm B S

Paged7 -

o The ed1tmg pracess of the second level of the desxgn can be broken down mto six separate
' proc%ses* o S . L o

L S

BN



- FigureSS -:_-Tns Change Maguitude and Phase Process

be chhnged. L
~ Get the node data for t]:us compment :
' Determine if this component exists in the natllst.
lt (this component exists) then '
- Get the new magnitude or phase..

“Calculate the new real and imaginary parts of the oomponmt; S

© Update the netlist thh these new values .
__ stplay an appropnata orxor message
end 1f : _ -
else . S
Dlsplay an appropnabe etror message
- end if; - :
end Change Magmmde aud!oz Phase Prowss

- _-.IheIﬁSeriPméws-

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) ther '

Set the value of the component to the maximum allowed.

elsif (the component value < minimum for that companent) then _

Set the value of t‘he coml:ment to the minimurm aliowed.
end if’
- loop o ' '
* Get the first higher and st lower nodes from the keyboard
if (the first higher node = the first lower node) then
Dlsplay an appropriata error message



T

'E‘ig;me__'s-ﬁ -"I‘he Iﬁée;:t‘_Ptb_cﬁs R | ER \

_ Emt frnm thls Ioop
_ end 1f, .
R 3 (coupling or cont:rolhng nodes ate needed) then
Cloop : S
. Gt the second h:gherand secomd lower tiodes from thekeyboard. o
* if (ths second higher node = the second Jower node) then - '
Dlsplay an appropnate error messaga. :

C Bxit from tlus loop‘
end if; o
end joop;
Cendif; - . .
if (the component is a cnrrent or voltage sourca) then EECE
- loop. o S .
Getthephasefmmthekeyboard S o
if (the phase = 0) then ) - o R
Dlsplay an appropnate €ITOr Messiped,
else
Exit from this Ioop -
end i} -
- end loop;
end ifs o o
" Find uutzfsuchacnmponent ax:stsmthecucmt
if (the component already exists) the -
. Update it's value with the new value
else
Fmd the branch where the new component will be' put usmg ir’s node data
Insert the compmant values into the netlist. .
- end ify '
if (the component value. = 0.0.aud 10 other component exists in this branch) then o
- Delete this empty. branch from the nettist. _ o '
©end if;
- “Bxit from this loop whenno more components are to bamseﬂed



' Cﬁapfer.ﬁ'

Cendloop; -
s S

Datafiow Disgrams and PDL

ey

'Figtiré §7 The ListProvess

begm
-t (a cirenit exists) then
- Get the-mode of lsting ; Admttanc,e, Eqmvalent Inductors or RLC.
Salect the first n:anch of the cm:mt.
doop
‘Select the first branch compnnent type
Ioop

1f (the component type is compat:bla thh the moda of hstmg} then =

Dlsp]ay the component.
end iy - -
- Select the next compouent.
Exit from this ; ioop when aII oomponents have besn selected
_end loop; - _
Move to the next branch in the cu:eult
Exit.from this loop when all the branches have been salacted
end Joop;
else
* Display an appropnate errar message
©oendift
end List Process;

“"he Schematic Draﬁi:’ig ?rom s

begm
Initialise the dmwwg vaﬁables.
- Get nods placemeist plan or accept the default node phcmm

_- Péggso o



. Chapters -

_Figure 58 The Schematxc Brawmg Process .
Get nmda of dm\vmg (fasl: maecurate ot slow accurate)
- Draw the cw:-mt in the dafault pasmon and sme.

~loop : _
- Get input from thie pser . _ _

- case (of key pressed) is . '
when (Left) - - => Desrelﬁznt htmzonta. origm
when (Right) =3 Incrérent ho:monta] origin.

. when(Up)y = - => Dectement vertical origin, = .
" when(Down) . =3 Increment vertieal origin, -

“when (Homs) . =13 Reset the sizs of the circuit.

when (Bnd) = -~ = =3 Move to the end of the circuit,
~when (Page up) . =2> Zoom into the cireuit. - -

when (Page down) =3 Zoom out of the circuit,
when' (Eseape) - = Exit from this Joap,

end case; : o

n‘ {the circuit must be redrawn) then
‘Clear the main screey, - :
Drew the clrowit on the- main screen,
.end if; '
end loop; '
end Schematic Drawing Process;

" 'The Show Component Process

bogin | |
- if (& circuit ex:sts) then
Get the type of component from the keyboard;
 Select the first branch of the cireuit. :
dopp - ' '
if (the componeut type selected exists in tlns braneh) then -
Display the compomt data -
end if;
Move to thie next braneh in the c:rcu:t.
Exit from this loop if all the branches have been seiected

' Page 51



Chapter5 .

Rl

' Figure 5-9 The Show Component Process

N endluop,_ .
celse . L . '
" Display an approprfate error message

- end if;-
_ end Slmw (‘.omponent Process'

' ‘The Show Circuif Branch Process.

Figure 5-'10_"111'3-Show Circult Branch Process_

begm .
if (a circuit e:usts) then
Get a node pal.r to show from. tha keyboatd
if {the node pair is invalid) then
. Displiy an appropriste error message.

Selpct the first branch in the cireuit,
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Ioop PR S
1 (tI:us branch comaspondsm theselected branch) then
_ prlaynll *general® oompqnentsmt}usbmnch.
endif;
Movestothenaxtbrmchmthecucuit : L
Emtframﬂusloopwhenau thebramhwhavabeenselected._' e
_ -'_endloop, N _ _ _
Dlsplayanappmpuateermrmessage R T
R endit‘, - o
-_.{_-__e,nd Show Cncmththmcess, S

S _'5 5 'I'he Thu:d Level Analys;s Processes

| ‘Ihe analysm process of the %ecund level nf the desxgn can be brokeu down into nme separate o
. _processes : : : - : '

.+ The CifCuit Response pmceﬁé’ o
© o The Pourer Analysis process.
. e The Monte-Catlo Statistlcal Analysm pmcess
'+ The Node Voltage process. :
. o The Phasor Diagram process
e ‘The Polat Plntting Process, _
. 'The Power Computation process,
* . The Sensitivity process. - "

- The Admlttance Matrimewss o

 begin
luop o
Exteact clrouit information fmmthenethst : LT T
' Get the operating frequency from the keyboard, -~ | ¥ P
Deducatheadmxttmcem(Y G+JB),WhareGistheconductanceandBmwt- e
© susceptance matric, - . e
stpla}'eachentryoftheﬂand]imatnoes
end AdmttanceMatnmecess, o

| The Cit"_@'it 'Requqse_ Process __
- Get the typa of plot requn'etl from the keyboatd _
‘Pagess

e ’Ihe Admittance Matrix process. . L DE



- Chapter 5. S AR " Dutaflow Diagrams asd BDL

’ fig‘ure'sfil The AdmlltanceMatrm .PrQ_.cBSS

Figure 512 The 'C':ifc_:tiit Response Process -

case (pIot typa) is

when (Jlinear frequéncy) =5

Get minionun snd maximum freque.nc:es, typa of verticai scales ansl whether 10 autoscale CL
~ or not, from the keyboard, _ o
if {no autoscalmg is reqmred) then - -
Get the r.mmmum and maximun scale values,
end i
Get the plot mcrement from the kayboard
Select the minimum frequency,
Label the horizontal frequency axis. -

" if (no autoscaling is required) then

Calculate the scales, and label the varhcal axis,
end if; .
Caloulate the frequency mcrement
Toop
Find this relative nods voltages at the current frequency and mnvert 1t to the selacted
“vertical plot type. ) _ : ‘

- if (0o autoscaling is required) then -

: Rage.j#:--



' _awprerS . o S T Dﬂ*dbwbmx;ﬂmmdm EE

Scale, offsat and plot -
: elsa
Update the mmimnm and max:mum values
o Sim-e the résults (plot values) ' .
Iucrement the ﬁequencybyt‘hefreqnencym-emant T
) Emtﬁ'omthas lnopwhen the f:equency > thamammumfrequ&tlcy
end Ioop; _
Af (autoscahng is salected) tb.en C
© Belect the minimum fraquency. SRR R
lo(jp . L P

Inerement the frequency by the fraquemy
- Exit fromthlsloopwhen mefrequency s mammumfrequancy
end lnop, S _ _ g
when' (loganthnnc frequenoy) 1> AR
“Sams as for linear frequency wccept thiat loganthmm frequency m used
wheu {linear patametric) =2
. The f‘requency is codstapt.” - : .
. Get the operating frequenoy and & compont
1? {thie component exists in the netlist) then'
. Save the component valus, - : PR
' Plot a graph as above - componen on honzontal axis. . b

end if; :
when {lt:rganthnncparametnc) =3,

end cage;

: _'ead Qmmtkéséonsal’mcess,

.
v

Restﬂre ﬂle Value I',)f ﬁj@ ‘ﬁompom tO lt-‘ﬂ onginal 'Vﬂh'la III. the J-'lethst.

* Saine as for linear parametnc except that loganthmxc compone}xt is used

 The Fourler Analysis Process

Figure 513 The Fourier Analysis Process. '

oo



begin PR |
foop -
.. Get fhaopemtmg frequeney froim thekayboard o '
- Qet the shape of the desired time domain waveform from the kayboatd

. . Get the pumber of Lharmonics this waveform is to be constmcted frotn. : o

Computs the magnitnde and phase of each spectral cormponent.

Get the node for output'and calculate the responss of the circuit to each Spermu! ccmponent.

Get :ha time domain window and the samp}:ng increment from the keyboa:d co

‘Draw'iind label the horjzontal axis.
Select the initial time for the time Wmdbw
~ . Set the maxxmum magmtude to z:aro
~ laop ' &
- Find the tuna domam Slgmll magmmde at the presant txme. '
Store the maguitdde. _
il (this magritude > max:mum wgmtude) then '
.. Set the mammum magmtuda magmmds :
endify -
hicroment the time by ﬁ*‘. gy step
- Exit from this loop when e | dne > end tuna of the wmdow
- end loap; - .
Label the vertical axis. :
" Select. the mlual time of the hma wmdow.
daop - '
Seale, offset and plot thu tlme ‘domain magmmda
. Tncrement the time by. the time increment, R
 Exit from this loop when tha txme > sud tune of the wmdow.
‘endloop; L .
_ end loop; \
-end Fouuer Analysls Process, o

5 i

 “The ﬁb_i:te—ﬂarld S_mtistiehl Analysig Process | -

Geta Monte-Carlo optumsatxon option from the keyboard. .
cese (Monte-Carlo option) is - . L :
- when (recover) => -
Checlc for a Monte-Carlo fil@ on disk.
- if (the Monte-Carlo fils exists) then -
Recover the Monta-Carlo file.
: end iy
. when (save) =>
if (a Monte-Carlo Hist e:usts) then
- Saye the Monte-Carlo lists.
~ end ify
when (clear) >
if (Monte-Carlo lists exist) then .
- Delete each branch of the Monta Carlo lists,
end if;
when (msert) = ::« .
- Get & vk uomaatent. fxmn the keyboard,
Find it's position (brasch) in the netlist,

Get the standard deviation ard fype of distribution (Gaussian / Unifonn) from the keyboard
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s . DR o Defow Disgameand PBE

Figure 5-14 The Monte—Carlo Statlshcal An'fﬂysxs Process

Stora the mformanon in the Monte—Carlo hsts. {Same branch pomtlon for eaoh nethst)

_when(show} > _ _ A
Sean’ throughbothMonta-CarIohsts T f ) ‘
~ if (the component exists) then - . ' : : o
Display the camponent, sbandard dewahon, and the type of d:stn'buhon, on the sm:een._‘
~end if; -

" when (perform) = > -
.Get the number of slmula,nons, tha node pm.r to be. analysed, the seed for the random
ammber ganemtor, and whether mtanm results are teqmred, from the keyboard
loop s >
Vary all selected component& .
_ Find the rolative node voltages selected,
Stare the rolative node voltages, = - '
Exit from this Ioop when the number of snnulatmns has been reached.
end loop; _ _ .
when (test randorm) => ' '
. Perform a frequency d:stnbutlon and Chi-sqquared test on the random number genmto:,- -
. displaying the results in numerical and bar graph form.
whu (worst) =>
Get the sumber of slmulauons, the node pair to be annlysed, the seed for the fandom.
number generator, plotting increment, typa of output, and frequency range from tha .
keyboazd, .
Vary eomponents .
~ Plot minimum and maximmm values,
end cise; .
~ end Moante_Carlo Statmﬁcal Analyms Proceas- :
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The Node Voltage Process

" Figure 5-15 The Node _le_:age-i:mcéss N

begit . - -
10011 o '
- Extract, ¢ireuit mformauon from the nethst. )
.. Get the operating frequency from the keyboard. =
Deduce the admittance matnx (Y =6+ _]13)l where [<¥ is the couductaiice and B 1& the
- susceptance smatrix. '
* Solve the two sefs of simultanecus hnesr equations (of the form Y‘V =1, (".rhere Vg the -
node voltages and I is the branch currents) by-equating the real and imagmary parts
- for sll node voltages (with respect to the mfereuee node 0). - -
. Find the relative node voltages B
- Caleylate the real and imaginary parls magmtude, log magmmda nnd phase of the re.laﬁva -
-node voltages. L
~ Display the results
- end loop;
' .-end Node Voltage Process,

" The Phasor Diagram Process e
.~ begin
. loop
Bxtract circuit mformatlon from the netllst
_ Get the operating frequency from the keyboard - : _
‘Deduce the admittance matrix (Y = G + jB) where G i is the couductance and B is the
susceptance matrix.
Solve the two sets of sirnultaneous linear equations (of the fonn YV = I (where V is the
node voltages and I is the branch currents) by equating the redl and i lmagmary parts
for all node voltages (with respect to the reference node 0) '
Fmd the rel atwe node voltages. _
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F’gure 5—16 The Phasor D1agram Process

Convert the re.lanve node voltages bo real- ary form.
~ Plot gach phasor on the grap‘ucs screen )
 end loop; - .
end Phasor Dlagram Process;

. "y, ]

| _Thé‘l_’oi:ﬁ- P!otﬁng'i’roéws_

I"igure_&‘-i? The Polar P_l_ott_ih_g" Process
.hegm
© Bxtract circuit information from the netlist.

Get the initial, final and mcremental oparatmg ﬁequency pammetars from the keyboard
Draw the polae plot axes. _

- Select the unt:al opemnng fréqucucy
~ loop .
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"Deduce theadmlttaneematnx(’f 2 G. +J'B),whmﬁlstheconductmceand313the
. susceptance matrix. :
: Solve the two sets of simultaneous linear equations (of the form YV = I (where V is the
_node voltages and 1 is the branch currents) by equating the real and magmmy parts
. for all node voltages (with respect to the reference nade 0)
_ Find tbe relative nods voltages, ' '
Convert the relative node voltages to real-unagmary form and magmtude—pnase form
Store the real-:magina.ry pasts. of the relative node valtages.
if (the magnitude > maximum magnitude) then )
Eet the maximum magmtude = magnitude.
end if; :
. Increment the- operating frequency
- Exit from this 100p when the opemting frequency > the ﬁnal eparatmg frequency
esd loop; -
oop . : o )
Scals and offset the reIathe node voltagss and plot 1t (a pomt) on the graphzcs scresn.
Increment the operating frequency. '
+ Bxit from this loop when the oPeratmg frequency > ﬁ.nal operatlng frequency‘ :
~ end loop; . _
end Polar Plotting Process;

" The Power Computation Process

‘Figuve 5-18 The Power Process

begni
Toop '
. Extract cirenit information from the netlist,
Get the operating frequency from the keyboard. - '
“Deduce the admittance matrix (Y = G + jB), where G is the conductnncs and Bi is the
susceptance matrix.
~ Solve the two setaofmmultaneoushﬁearequahons(ofthefarmw =1, (whereV:sthe
node voltages and I is the branch currents) by equiating the resl and xmagmary parts
for all node voltages (with respect 1o the reference mode ),
 Find the relative node voltages, . '
- Celculate the real, reactwe (capacmve and mﬂnctive) and apparent power absorbed in each
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passive compoqnnt, and. calculm the power factor,
Display the re.sults _ :

. end loop;. - : '
' -end Power Computation Process,

 The Sensitivity Analysis Process

' Egm-é.' 5-19 '_‘I'he Sehsitivi:_y"pm;gss_

hegm -
Get the operating frequency from i.he keyboard o '
Dedues the admittarice matux (Y =G + jB), where Gis the ctmdurmnce andB isthe
susceptance matrix,
Solve the two ssts of sunulbmeous lmear equatnons {of the fo:m ‘YV = I (whets Y is tha
- node voltages and I is the branch currents) by equating the real and mlagmﬂl'.‘l Parts
for all node voltages (with respect to the refereaca pode 0) -~
Find the relative node voltages,
et the sensitivity parmrbnuon from the keyboard.
- Select the first passive component in the network,
Save the component’s vnlue
- loop . '
Vary the compunﬂnt‘s netlist valua by the ahosen perturbation.
Deduce the admittance matrix (Y = G +JB), whererstheuondmtamaandBmtha
-susceptance mateix. : :
Solve the two sets of simultaneous linesr equatmns (of the form YV = I, (whers V is the
node voltages and I is the branch currents) by equating the real and lmagmaryparts :
. for all node voltages (with respect to the reference. node 0)
- Find the relative node voltages. .
Calculats the sensitivity factor = @vr (dcompfcump)
Display the component that varied and the sensitivity faciors. ~
Restore the original value of the componant that varied in the nedist.”
- Select the next passive component in the netlist. . o
* Exit frou. this loop when all the nethst comporents have bw: vaned
‘end loop,
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- end Sensitivity Analysis Process; s .o

5.6 “The Third Level - Optimisation Processes = = - - 1.
o __Thé'.optim'i_s_aﬁqnprﬁc:ess can-'be'bro};éﬁ. downmto s_eveh.p.rqcéééés._ ._ N S

e The Clearprocess. R

S S ’IheFmdpmcess S
L % The InSerthcess_ ._ . N

BT e The Maxlm:;satnmprolness. o
' The Minimisation process.

L e The Set process _ S
coe _’I',he Show Optumsatxon proce..ss. _

L The Clear Optimisation Process .,

* Figure 520 The Oﬁt‘im_isaticvn Clear P_r_oc_aﬁs )

begin .~ g ' . L ; R S
Sata]]ophm:sanonvanablestom o - a AT TR
Set the numbsr ofopﬁnusatmnvamhlastozem S e PO T
" Reset the frequency selested flag. : . ' :

end Clear Optimisstion Process; -




a,g,“r'_gf- o .. _. | “: .. . .. - .;_.: | - WDWMPDL o B

o Eigure_'S_-Zl ‘The Oﬁ'timisation F'ind'_P:pcess'_" i

Geta valid node pair, -
' Get the accurdcy requixed
Initialize the vptimisation variables,

Save the surrént operating frequency,

" Select maximisation, &nd the result type of dec:bels to ﬁﬁd the centre frequency (where the

responss is 4 maxlmum)

Cdoop :

- loop. S
Set the 1terat10n count to one.
- loop

Simplex algorithm, varying the operating frequency. -
if (the relative error is within the desired accuracy) then
- The current cptimisation is complete.
Save the current frequency :
endif;
* Invrement the :teratlon count,

 Exit from this loop when the circuit is ophm:se& or the iteration count > maxnnum .'

_iterations alIoWed
end loop; -
. if (the. optumsatlonwas not successful) then
Get response whether to continue or not.
end if;

Find the rélatrve node voltages ad perform mult:dunmswnal optmnsatlon using the . .

© Exit from this Joop When the optmusatlm is successful or no more lteratlans requlred. o

.. end Joop;
if (maximisation was selected) then . ' '
Select ﬁofmdthalowercomerﬁequency (set theresponse to 3 dB lowerﬂmntha
© maxirum Tésponse by. vm-ymg the operabng frequency) :
end i
if (set was selected) then
_ Contmtle with set to find the upper corner ftequency.
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- Chapfer.i' _
end if;

" end loop;
* Caloulate the bandwidth and thé Q fackor.

: - Display the centre frequency, the upper and lower comer frequencles, tha Q factor, ﬁm '.

- bandwidih, and the mdhand gam, on the soreen,
end Fmd Pmcess, .

. Exit from this 1oo; when the centrs, upper a.nd luwex' corner frequenc.xes havs been found _: -

The Insert Gpﬁnﬁs'atidn_'l’mcﬁs o

' 'Figure 5-22 The. 01:Jt1mi:,r atron Insert Process

\\ . P
T

.-begln

Dlspla}' an appropriate error message‘v
else
Get the typs of Optmusatmn variable.
~ ease (optimisation variable type) is
when (magnituds | phase) = '
Get the component type and the node data.
. Get whether magnitude or phase option,
" if (the componet exists in the netlist) then
" Store the informatiom
Display the componeént.
else : B
Display an appropnata error message
end if} .
when (component) == .
‘Get the component type and the node pau:
if (the component exists in the uethst)
Store the information. - :
- Display the componest,

Display an ﬂPPrOpriate:-emar messags. -

Jf (the maximum number of tuned vanables alneady ax:sts) then '

- Da:egr!aw D:agmm MPDL‘;_ o

L



-'_-_-'az@ms

 when (ffe‘luﬂnc}‘) => :
Disslay n appropeats ecor messge.

'else -

H

Gt the starting ﬁ'equmcv :
e Stora arid display tlns ﬁ-equancy

end sf,

\s._

:"endInserI:OptlmlsatxonProcess, .

" Pataflow Dingrams and PDL

The Md_xi’_iﬁisﬁl_tibn,', Minimisation and Set_Pifoc&ss' R

.begm

:l.’ (@o tune vamblss exist) then
. Display an appropnaw rTor 1Wessage.

else

Get 2 valid node pair from the heyboard
Get the accuracy reqmred 'R

Get the restlt type (real, magma.ry magmtude pbasa or declbels)

Initialise for opt;m:sahon.

Joop

Set the 1teratxon count to one.

loop

Find the xe]ahva node voltages and perfo:m muludxmanmonal optmnsation usmg tha

Simplex slgorithm, varying the solected components. -

: Update the netlist with the new componént values,

if’ (the relative error is within the desired accutacy) thei: _

The current opumlsauon is complete,

end if
Increment Ihe 1teranon count.

_Page 65



";'u'

C‘bapm's I mmwnagmmmm
Emt from th:sleopwhenthacircmtxs ophtmsedort]m ntaratzonontml:} mx:umlm
S uemhunsalrawed _ _ R e
ﬁ(&eopmsauonwasnotmessﬁﬂ)thm ' RPN Lo

Get respmf’ Ja whetherto contzmle or:not
_ Ex:twi:en thenpﬁmisahanxssuccessﬁdornomONthahonsatarecpmed‘ .
endloop,._ . L _—
- Display the turxed componenis new values. P
_ end;i‘ L
S end Maxnmsatmn, Mm:msatmnandSetProcess, oL

" The Show Optimisation VarisbissProcss

- Figare 5-24 The Show Optimisation Variables Process -
1f(the optlmlsatlonvannblas enst)then R R
Select theﬁrstopumsahonvamble. L O
' Dnsplay the 0ptxmlsatmn vanable whmh may beoa component vnlue, a magmmde, or i a
"phase of an independent source, and!orthaopmﬁngﬁ-equncy L L
Selectthenaxt optimisation varisble, = '
Exit fmm tlus leop. when al] the ophmxsahon vanables have been dlsplayed
end Joop; - _ . _ _
Cendify o '
: end Show Op::msaﬁon Vanablas Pmcess, :




- | :l | CHAPTER 6

TI-IE NETLISTS ABSTRACT DA TA TYPE

B 6.1 Introductxon

| "'-The Nethsts is the cora apphcatlon Ob]ect of Elector It holds all the mi'ormatlon ahout all the
-components in the circnit, The Netlists’ package contams the NETLIST_TY?E data declarations aed-

" three smaller pﬂckages These packages contam methods Whlch Operate oft mstant& a& o of‘ tue LR

: NE‘I'LISI‘ m& Th&e three smailer packages are

| : . Screen Supponer It mterfaces the Nethsts package to the user mterface It is m tha Net.hsts
package, but makes use of the user mterface featurw _

.

- » Inner ’Eus package comams all the methuds that anly deal w:th the nethst object o

B 2 Outer Thls package contains aIl the methods that deal thh NE'i‘LIS'I‘ 'rYPE objects and tha _
screen ob;ect “The ' LOAD_SAVE_RECORD type s ‘used for saving. and restormg the

NETLI‘{I‘ TYPE obgects The SEQUENTIAL 10 genenc package m also mstanuated
: S IR . e . T

: typa LORD SAVE REGORD (Loan : BOOLEAN z= 'I,‘BUE) iz~
- record : _
‘case LOAD is - = « _
when TRUE => -~ o o
~TITLE - . ¥ BTRING (1..64);
FREQUENCY s REAL_TYPE;
- when FALSE => .~ '

;| coMPS . 3 COMPONENTS; .
. anﬂ case,_ : o T T
end tacord,

: package Nat] i.st 10 is new Sequent:.al IO (LUAD SAVE nmccmn); o

6.2 Behaviour

624 Introduction

'The METLIST mﬁ isa 1ar§e dynam.ic“c'la.ta' typé that is used whenever 2 component value ;ié'fﬁ' T

' needed or.used in a calculatwn The NETLIST,_TYPE’S hackbone isa smgla!ihked list, Begause of

it’s dynamie nature, it can grow. as large as the computdr’s memory will allow This means that

it niust check if there is memory for it to grow Iarger If there is no memory, 1t w:il ralse a-'
._.S‘TORAGE ERROR exceptmn e o e
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_The Netlsts Abutract Dot Tome

aup:er 6
622 Exceptmns _
| .Exceptmn rmsed dunng abnormnl circnit Simulation - '1.'R:usmg Subprogram
E  Astempted_ Reference Node_ Removal : Thsre is an!:"": Remove Node '
attempt 10 delete the reference node (node 0). _
Branch_Out. Of Range : 'Ihere is an attempt 10 access a - ‘j_;Empty Branch  :

- component value in a branch that does not exist. ie. The
LIST pointer in the NETLIST TYPE hase structure is
pomtmg to null. - _

{ Read_ Netlist '
| Update_Mutuals_and Couplmg
| Write_Neflist - -

Cannot Convent Wiih Mutual Induttonces There are

1 conversion of netlist components.

mutual mductances in the circuit whlch w0u1d affect the_

._Convert_Adnuttance;To_RLC |

| Delete_Node_Does_Not. Exist : The zode to be deleted
does not exist in the circuit,

Re’mbve__Node'_ ‘

1 the caleulation of mutual inductance caunot be found.

Meamngless Component The actual mductors used i in

Calculate ] Mutual Tnductance.
Update Mutuals and . Coupling

node numbe.rs pomt 10 the same node

' Meaningless Component Connection : The hxgh and low |

j Upda. _Mutuals_and Couplmg

Calculate Mutual_lnductance
Find Branch

o New Node Already Exists The new node value that

will renumbet the old node value already exfsts and so it
1| cannot be used. ' oL .

' _Re__number_Noqes :

be done

- No_Circuit 'Ihere is no circuit and so analysns cannot : _-'Checi;;__Topomgy_ |
| Renumber_Nodes

| Save Netiist

First_Branch

Remove Node

| Show_Node
|| Ne_More_Branches : The hst of- axlstmg branches has | Next Branch
- come 10 an end and there are 1o more. | S
No_Vecs: Controlling_Node : There is 1o defined Check_Topology
-contro]lmg node pair for an exlstmg voltage controlled
current source. : : : | C
Node_, Pair Does, No: Exist : The speclﬁed node pau‘ | Find_Branch =~
does not exist in ‘the circuit. - | Show Node - -

_ OId Node Does Nor Emt The node to be renumberad
in the cn:cu:t does not exist..

Rehumber__Nodts

|t Reference_Node Missing : The circuit is ﬂoatmg and is .
Dot tled down to the reference node bya branch '

| Check Topology

numbered oonsecutwely and 0 there is a gap in the
m.lmbenng - _ e

Specific_Node Mwsmg A specific node is missing from
Ji the circuit, This happens when the nodes have not been

Check_Topology
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- :"Exeeptlon rmsed durmg nhnormal clrcmt “imnlatmn'

'-'Rmsmglaubprogram

'-Stomge Error ; This oceurs when there. is not enough
‘memory to°do anaIysm or bo execute the subprogramd .

' X (See Chapter 2)

1 BR. Indéctaitce Matqix, 3

_ 'Copvett Adnuttance To RLC{_

. | Find_Branch - e

.| Pind ; Depandent Sourqe L
Fmd Mutuals_and Couplmg A

N 00 Many Branches 'Ihere are toa nany branches m
1 the cxrcmt o - L .

'_ BR_ mductanee Matrix _
| Convert . Admlttance To RI.C x

Table 6—1 Exceptms ralﬂed by the Netlists Package

| 63 Componets .

631 Circult Components

e Internal i

| cireut Components - f -

ILReprmeutaﬁdn_
| .ccaps . | Capacitors

INDUCT | Baquivalent Tnductors R

_ GRADMIT | General Real Admittance

AL VOLT_'__. "_ReaI Voltage

GI ADMIT -~ GeuerallmagxnaryAdmlttanca s

1 IMAG VOLT Imagmary Voltage

'REALCRNT _'Realc'ment

- IMAG;CRNT_ ;_._;{magmary Current

" ACTINDCT | Actual Inductor

CR_ADMIT - '--"_CQntroIRea]Adnimance L

__CLADMIT _| Control Imaginary Admittance

POLE FREQ Pole erquency

CM ADMIT . | Control Magmtude Adettance -

MUT_INDCT 3Muma1 Inductor

- CUPLING _ Couplmg Factor

&

-_’I‘able 6—2 Cu-cuit Components and Elector C3 Intemal

Represe.ntatlon I



-cﬁqpmrﬁ L R IheNs:HmAbstmﬁP‘_ T

© . The cumponents that ate used m cucum Whl(:h cant be entered mto Elector are deﬁned inTabls

6.2 The eompenent's mtemal x;epresentatwn (used i in the Flactor ‘Ada source code) isalso. Lsted :

 The COMPONENT. UNIT_TYPE and Set_Component_Values method are used to set the units, the P

- 'd:splay name, minimum and maxtmum values for each component type.

typa CDHPONENT UNIT TYPB is
record _
) UNITS t STRING (1»34},' ;
DISPLAY _ = smzm; {1..4),- L
MIN, =~ - _
CMAX s nm:. 'IYPE;
en& record, _,Q .

type COMPONENT_LIST TYPE is a.rray - (CAPS. .RESISTOR) of ' - .
 COMPONENT_UNTT Trvem;

;ﬂﬁ

632 Linked List Structore

| "Néxt. Bjranf:h

- Branch Data

Figure 61 '_mgueﬂist;rype Linked List Structure _

typa NETLIST, '
type LINK is access NETLIST,

l:yps m!n.]:s:n iz AR
record ' o
NEXT ¢ LINK, S
DATA = COHPONENTS"
and recard,
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C?xqmrﬁ o o ﬂcNenﬁ;&Absmt{gm%

&EAD Pomts to the head of the hst whlch corresponds to the ﬁrst brmch in the: - -

L ".NEI'LISI‘ TYPE, When there is no circuit, the pointer points tO NULL. S
» LIST : Points-to the current branch in the netlist, . : ' : B
o LOCATION : The values of the pomter to the current hrauch in the NEImsr 'rm-: Th:s is

. needed in. the optlmmatxon process "
» NODE M{XIMUM The value of the hlghast noderm the nethst
. r‘REQUENCY Default ﬁ'equﬂncy

- ﬂZZ.E The tltle of the present cn-c,mt whlch can ne a maxlmum length of 64 characters

.' -. type NETLIST ammr TYPE :.s arra.y (1..unx OP'TTMUN V'ARIABLE) of LINK,

_type NETLIST 'I'YPE is
¢ oreecgrd -
LIST Do
LOCATIOl - _
- NQDE ] MAXL MUM NODE. TL’PE ) k= Qy
. FREQUENCY - REAL_ TYPE. 1= 1000.0;
. TITLE . STRING 11..54) = (1
‘end record; . . _ o PR S

LINK;
LINK;
NETLIST . annaz TYPE;

TR EES

PmsenthnchPomm o

FnstBrathointor

AmyofB:anchPmntem

- Higha'st_ﬂode_-im__ﬂi:w_i_t_ |

Title.

- Figure 62 Neflist Type Base Structule  Figure 63 Branch Data Structute

634 Branch Dafa Structure

Aype COMPONENTS is
redord = ’
GENERAL - : GENERALS;
INDUCTIVE - = : INDUCTORS; -
'DEPEND_SOURCE : VOLTAGE CONTROLj
. MUTUAL INDUCT : MUTUZ&I. INDUQTORS,
end record; .




dhwurﬁ 5-:.

6‘.3.5 General Component Branch Stmcture |

type GENERALS ;s
cyecord -
_CAPACITOR,']
- BQUIV_TNDUCTOR,
. 'REAL_ADMITTANCE, ...
- IMAG ADMITTANCE ,
. REAL VOLTAGE,
"IMAG vor.maE, o
REAL_CURRENT, &
" IMBG_CURRENT - : REAL_TYPE
HIGHER NODIE, ' s

ll 11,

[

-
L 1]

-
[
. o
-

- .IOWER NOD¥ =+ NODE_TYPE =
and racoxﬂ, e T

6.3.6 Inductive Component Branch Structure:

- Figure 64 General Branch Components ~~ Figure 6-5

Taductive Branch Components

type INDUCTORE is
. xacord . ' : : .
aCTUAL INDUCTOR H BEEL_TYPE_2= 0.0;
HIGHER . NODE, . : :
LDWER_NODE : NODE_TYPE = 0;
. q;d regord; :

- 63,7 Mutunal Inductivé Component Brai)ch simcture_

type MUTUAL INDUCTORS is
racorﬁ :
KUTUAL INDUCTOR, ) o
) COUPLING . : REAL_TYPE ¢
HIGHER ._NODE1, - .
© . LOWEBR: NDDEl,
HIGHER . NODE2, - .
'LOWER_NCDE?2 ¢+ NODE_TYPE i= 0;
end record; : =

(|
=)
.
o
-
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- 'he Nettiss Abstract Daia Type -

638 "'_])epel_idéht_;sooi-_oe:'_ﬁo;pfioneiat Br;i_jich';étmgiﬁm: ool

a 'j'ﬁ'l'*‘igure 6-6 Mutual I.nductwe Component'

Branch Structure A

o

Dependent  Sturce  (Voltage

o - Controlled Cm:rent Source)

)

L 'PoEE . FREQUENCY - _
- HIGHER CUNTROL NODE oo

' LOWER NODE .
-Tand raaard, -

SRR

typa VOLTAGE CDNTROL 1: EE
. recoxd T SR
. 'REAL RDMIT‘I‘IXNCE '
S _IMAG ADMITTANCE, .

ADMITTANCE,

LOWER_CONTROL NODE, - -
HIGHER NODE,

REAL TYPE t= o.o,-

¥ ’NODEMTYPE t= 0f :

| _' 6 4 Methods

_6 41 Servlcas Provided .

_ .'Ihe NETLIST_TYPE is aﬁ abstfact data type (ADY). Therefore of this, any access to the data
stmcture of an. object (instantiation of the netfist AD‘I') can only. be done by using a method of -
thig object There are many different methods because othez ohjects that use this ob_]oct need many'

) dlfferent services from it. Me&lods are grouped according to semces they prowde in 'I‘able 6.3, .

- .If?agef.' 73 |
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. Thie Netilsts Abstruck Data Tipe -

f-"Table 6 3.
- Services prowded.__-"-___-
L by the NEtllsm -
S '_Package L

- Accessing the Current Branch

Checkmn the Net.lst Intega:lty -

j'Com.reﬂ: Admlttance To RLC T
« .| Convert REC To: Admlttance -
| Renumber Nodes ' a

DeIete_Branch o
- | Remove_Node
Ligt Branch -~ = 7 o
I-Show Node > :- ~ - - - ]

| BR_Inductance Matrix. .

Calculate. Mutual | Inductance >

| Count, . Components

- -} Find Mutuals_and C()uplmg

"} Find_Node Maxnnum S
'”Update Mumals and Couplmg

' _Imtlahze R

| _' ‘Pind_Branch
- | Find Dependent Source
Fmd Mutuals and - Couplmg

_.Fu'st ‘Branch -
| Next_Branch

o Clear Locanons o
) Equal ‘Locations:
| Retrieve Location -

. "Save I.ocation

_Load Netllst :
| Load ] Monte N.ovist.

| Extracting and Calenlating. .
- - |l Properties of the Nedlist . = =

'_ Imtlahzatlon of the Netlxst

=== Location ofa Branch

1 Movement Through the Nethst

| -'Optxmxsatlon Methods

._”\

- Type of Service

_Accessmg the Nethst Base ;.f'f :

1, F

Set Cn'cult Txﬁe o
Wnte Frequency

"Cleax Branch
o -Empty Branch
~ | Read_Netlist = .~
| Wirite Netlist

- Branch Creation and Yosertion | .

S io - 1| Find Dependent Sourcs :
| Find Mutuals_and: Couplmg
- _New Branch’

Fmd Branch

| Cheek, Topology i

Conversmn of thg- Nethst

| Deletion of a Branch or Node

| Displaying Component Vaiues |

1 Saviﬂg and Restoring the Netlist

| save Netlist
| Save Monte_Netfist

User Interface Commumcatmn

:__ Get Component

stplay Component._




IR o

" Display/Component
" Displays the component symbol and data on the main screen.

_ Dmpla}r the component and the nodes to whch it is connected
. Display it’s value and it's units, .

e et

._.i o
Sy

R (the component ju CR_ADMIT. CUBLING) then

if (the component in CR_ADMIT..POLE’ . FREQ). thm '
- Dlspla}' the controllmg nodes of the componmt. -
Dlsp]aythecoupled nod.l of the comﬂbnent S
o end i : o
S endlify SRR
f (the component i CRNT SOURCB vorr SOURCE) then
Dlsplay Ihe phase of“the component o
end i :

[

— endesplﬂy Component I ';. ¢

i begm R

. K

. {-;‘nt Component

- "’.'Dlsplays a component hst mi t‘he FROWI‘ whsr}rean and gets ﬂxe chmce of eomponaut from the S

' 'usel;'. _

I N
N

‘.

_ DlsplayaPrompts subhcreenandget thechosen.c_omponentfmmthsuser
* for (COUNTER in the tength of the list) lop - _ o
"/ if (this option on the list was chosen) then
- ease (of the option chosen) is '
Get the oomspondmg cnmponent
“enfcase;
' Exit from ﬂns loop
end if;
endloop; <.
d Get Cmnponent,

. BR Jnductance Matrix

_ Finds the branch and reciprocal inductance inatrices. Abranchmductance mateix i§ generated



E from the data in the nethst 1t is converted to an i Jefinite rec:procal mductance matrix from N
_ _whmh are extracted‘ths equivalent inductors to be used in the nodal analysis solution. For further
mformanon, see L.N.M. Edward, “BIMRIM : A Mutual Inductance Algorithm for use with
- Nodal Analysis Programs Internatlonal Joumal ofEiectncalEngmeezmg Educauon, Vol 20, No o

2, p 341 - 350, Febmary 198'% G : _ :

subtype VECTORI s POSITIVE raxi,ge 1..MAX_BRANCHES;
subtype VECTORZ is POSITIVE range 1. (MAX NODES + 1);
' subtype VEC'I‘OR3 is POSITIVE range 1 .DOUBLE_ BRANCHBS

 iypeEXPAND TYPE is amray (VECTOR?, VECTORI) of REAL TYPE;

type RIM_TYPE = ' is array (VECTOR2, VECTORZ) of REAL_TYPE;
type WORK_ _TYPE =~ . is arrey (VECTOR1, VECTORS3) of REAL, _TYPE;
 type NODE_CONNECT, _TYPE s array (VECTORI1) of NODE_TY¥E;. :

type NODE LIST 'I'YPE g array (VECTOR2) of NODE _TYPE;

" type MATRIX TYPExs
record
EXPAHD EXPAND TYPE
. WORK WORK TYPE;
end record;
type LIST TYPE is o
- .record
' NODE CONNECTI : NODE_CONNECT, TYPE;
- NODE_CONNECT2 - . : NODE_CONNECT TYPE,

 NODES NODE LIST_TYPE;
end record; - ' _

 type MATRIX, - ACCESS P accss' oess MATRIX_TYPE;- N
- type RIM_. ACCESS is access RIM_TYPE;

type LIST. ACCESS s access LIST_TYPE;

‘MATRIX : MATRIX_ACCESS;
. MATRIX_RIM :RIM_ACCESS;

LIST ~  :LIST ACCESS;

pmcedure D:spose. Matrix is new ' '
Unchecked Deallocation (MATRIX_TYPE, MATRIX ACCESS),

' procedure Dispose Matrix__ Rim is new '
- Unchecked ] Deal.locatlon (RIM TYPE RIM ACCESS), .

: procedure Dispose_] I.lstls new . S '
" Uncheked Dealiocaton (LIST_TYPE, LIST. ACCBSS),

begm
Count the number of mutual inductive and general eompunenta in the mrcmt
lf(ﬂaerearemoxebranchasthanthsmnmmum)
Generate a branch inductance matrix from the data in the nethst. ' :

- Generate the reciprocal inductance coefficient matrix which ig obtained fmm invertm;g the.
- branch induictance matrix,

- Generate a node-column referenca tab[e This is dons by calculatmg tha number of
columns (NO OF_COLUMNS) in the emp:md matnx (MATRIX. E}CPAND) '
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5N g = B U

L awpws S L '. S mm&mmm

Gene:ataanexpandedrmecal induetamecoefﬁcmntmamx, whmh,whmusedwlththe :. Cp IR

‘node voitage solution; will yield all the indictive branch currents, - .-
“Find the yecipzocal induétence mateix from the expand mateix. @ < .7 - . o o
Updatatkaeqmvalentmductorsthathavabeanganerahad RPN

: Rmsetheaxcept:on TOO MANY BRANCHBS
end ify _ . :
exception - ' L R
- when (there is not enough memory tocreate tha matnces) =>‘
' Raiso the exception STORAGE BRROR; |
- end BR] InductancaMatnx R

C:ilculﬁté Mﬁm:il In&i:_ctance -

- Calculates tha mutual inductance for the whole nethst. ’Ihe usr pomter 1s not affected

- U_ U
_ lf(the high nodel = the low nodel urthehghnodez = thelow nsda?.)th&n
j : endRm;e ﬁ:l_e excephon MEAN]NGLESL-. COMPONENT CONNECTION
L 1 .
- if (tee high sodel < the 1ow nudei) then
© . Swop thahlghnodelmththelawmdel._.
... end if; :
: _'lf(fhe lnghnodez < the low node.Z) then
SWOPthahghnodeanththelownodaz S '. N _' o
: \_wlule {tharels still.a bmnchmthemcu:tmdbnthmduclmoe Value.saremm) lonp '
w(ﬁxenodesnremﬂnsbranch)then " :
lf(aﬂaglsset)then : S AT ' .
Sattheseuondmdmtancevaluamtheacm mducmrmthisbmnch
Settheﬁxstintluctance valuetothe actual mductorinthmbranch
Select the first bmnchmtha cu'cuﬂ:
Sataflag '
: mrht’ '
_ Movetothanextbranchmthecucuit
end it
. end loop; ' '
. lf(&lﬂ:l&l‘mdwu \ralnaxszzro) then C o - L
' LRmsethaexceptionMBANINGLBSS COMPONENT G e
end if; - L
Calculutethemutual mductmca value
-end Calenlats Mutual_Inductance; =

Check Topology

| Checks the topology of the nethst. The LisT pomte..r is not affected

R



: hegm
. _.:f(thelughbstnode Ojthen .
- Rmaeﬂ:twaxoeptwnNOCIRCU}T

wjule {there 1s still s branch in the circuit) loop Lo
1f (there is voltage controlled current soutce. in the c.trcuxt) ﬂ.wn
- Selest the first brarick in the circuit. - o
while (there j in still a branch in the cm:tﬁt and the contro]]mg nndes have not heen

5 (ihe controllmg nodes of the voltage controlled current soutce are i lhls ’bl‘a.n;:h) ST
o ‘I‘he controllmg nodes of the voltage cantrolled cmrent sourca havabem founﬂ
' Mwe to the next bramh in the mrcmt.
o edif :
o 'endloop, - ' L
. - if(a voltage oontro]]ed eurreut soume exasts and the co:ltrollmg nodes Imve not been S
© found) them -~ - - s S
Raise the exception NO YCCS CONTRQLL]NG N‘ODE
elsaf (the controlling niodes have besn found) then T
Movetothenextbranchmthecucmt.. T
- end if :
Coelse ' ' '
- Moveto the naxt branch in thB cn'cmt.
" end if; s
- end loop; ™
- loop-
- Increment the riods number. - _ _
" Seleot the first branch in the circuit, -~ = -
while (there is still & branch in the circhit and ﬁxe circuit is ﬂoaung) loop
- if (there is a branch between thls node and the referema node) then
Themmtmnotﬂoatmg . S
el .
Move to tha‘next branch in lhe clrcmt
end if;
end loop; T
- Bxit this loop when the ]:ughest nnde in the cm:ult ‘as bean reached or the clrcl.ut is not
fioating. _ o . :
Cend lvop; ' _
if (the cirouit is ﬂoatmg) lhen : o
‘Raiso the axception REFERENCB NODE MISSING,
~end if
Select the reference nnde
loop
Increment the node number. - :
Select the first branch in the circuit,
: whlle {thers is still a branch in the circuit and thlsuodehas notbeen found) Ioop;
- if {this node is in the branch} then ' .
This node has been found
e]se
Move to thenext bmuchmthe eircuit,
end if; )
end loop; - '
if (this node has not been found) then o
. Raise the e oephon SPECIFIC_NODE_MISSING;

. Page7s
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end lf o AU
Entthxsloopwhenthehighestmdemthecmmthasbeenreached
e__nd_ Check__"‘opology,

 Clear_Branch
o Sets_ﬁal_i__t_l_:e don:pbnent values in the branch pointed to by the LIST pointet to zera. o

. Clear this brauch in. the nethst .
end Glear Branch,

" Clear Locations .~
o Cleéifs' all me-:_.bcmon_s ‘of the NE’I‘LIST__TYPE object so that they do not point to ahy bra,uch._ -

satan:haLocmmNsmnulL o
endCiea:Locat:ons,.--

c._mr': Adixﬂttanée To"izLC [

Converts the representdtlon of components from admlttance to RLC form for ’tﬁe whole nethst |
The LIST pointer is not’ affected : o : '

) begm _
- if (there are mutual components in the circuit) then ' '
Raise the exception CANNOT CONVERT_ WI‘I‘H MUTUAL INDUCI‘AN CES
- endif;
while (thers is still a branch in the circuit) loop
if (there is capamtwe admittance) then yo
© if (there is an actual industor) then
.. Subtract it’s impedance from the capac:hve mpedance
end if;
. Calculate the new capacator valus.
end if; -
" iF (there is mductwe admltbmce) then ' '
Subtract capacmve admiftance from the inductive admlttance
if (there is still inductive admittance) then
© Caloulate the actual inductor vahles '
else.
. Set theactuaimducturvalues to zero,
- end if;
Calentate the branch inductance.
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s o eNmesessomZpe

end iy A S : S
_:f(therelsvoltagacontroﬂedcurrenj:som)then SR v ;
if (there is an imapinary admittance} them - - - Lo
Calculats the pols frequenicy and the magmtude of the admxttanoefmmtharealand )
: m:lagmarjr admlttance, andthe frequenc}' o
Telse

end ify
end if; - '
Move to the: stext branch in the c::cmt. '
- .end loop;~ .
._ end Convert Ad:mtlmce To ] RLC'

| Comeﬁ_RL_C_To_Aﬁnﬁttﬁnce

| Converts the reyresentation of components from RLC to admlttance form for the whole nethst. -
Thamsrpomter:snotaffected ' ' - '

3

Select t'he first branch i the ¢irctllt. : .
. while (there is still a branch in the circuit) Ioop o
Calculate the capacitive feactanics, .
- if (an inductor exists in this branch) then -
.. Subtract the mductlve reactance,
- end if; : '
nf (a voliage controlled curmnt souree o exists in this branch) them - .- - '
"Calculate the real and imaginary admittarice from the magniinde of lhe adm:ttanca,
o omegnfrequencysndthelstorderpolefrequency. o .
Cend iy E
Move to the next bmnch in the circuit,
end loop; . e
end Convart RLC To Admttance- o

Count_Components

Counts the number ofa speclﬁed componeut type in the whole netlist. The LISI‘ pomter is not
- affected

begin
Select fhe first branch in the cxrcmt
while (there is still a branch in the mrcu:t) loop
case {of the type of search component) m
when (a general component) => -
et the high node ~ general component’s high nade
- when (an inductive component) = >.
.- Bet the high node = inductive component’s lngh node,
wheu (mutngl componenty = >
Set the h:,,h node = mutual inductive mmponent s high node.

Page 80
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n:'haprsrs S T v The Nl Abstvact Do Type

mdcase,'.-'
lf{thahaghnodei-—-O)then R
':"3- Increunantthecountofcomponantsbyl
Cendify 0 A
Mavetothenaxtbﬂnchmihecn;cu:t R
---end Count _Comiponents; -

* Delte  houit reach, The 5T e sust ot 0 the brascht0 b dletd.

begin

: --'_:f(ﬂ:ere':s'atleas;onsﬁrsﬁch)'tﬁeﬁ'-:

“if (it is-the first branch) then
Daletetheﬁrstbranch
Delgteth;:i L A
_ endlf, o
“end if;
) _endDeIete_,Brnnch

Empty BranCh
o Checlcs to see lf a branch 1s empty ‘The LisT pomter must pomt to the branch that is checked

i if(the hranchm outofmge)tben L
dRalse the axceptlon BRANGH OTJT OF RANGE_. -
cend iy - :
for (the camponent in CAPS 10 CTJPLING) Ioop
. casé {of the compenent) is . . .
when (the selected component) = s :
. Retrieve the value of the selected. component.- o
end case; '
lf {the selected componént emls) then -
. 'The branch is not empty. o
* Exit from; thls ioop
eml if;
. endloop;
end Empty_Branch; -~

Equal Lacatmns o

o Checkstoseelfthebranchpoiubedtobyusrlsﬂwsamebranchpomtedtobytbepointermﬂle T
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' LOCATIGN array mdexed by Locmou mnrsx

: ;.begm

L

i (o present branch is the same 28 thatmdexmLOGATION) then

Thebmnchegnrethesmebmnc@es._ SR .
Thebrancqaé azedxﬁerautbranches.

end 1f. e

.. Fnd Brach

ﬁ. o -5‘_.

begin - _
. if (the ]:ugh node =. ikt low node) then L :

- Raise the excéption MEAN]NGLESS coM ONENT

B “endifs.

a1 (the high node < thelownode) __‘-'-i’ R
. Swop thevalneSofthethnodes Coo

endif;

' Select the first branchmthe c;rcmt

while (thers is still 4 branch in the mrcultand the reqmred branchhasnotyetbeen found) luop

- if (the high and Jow nodes exlstmthlshmnch) then
: Thebmnhhasbeenfound R
Movemtheneatbranchmtheclmt o S _

."_._-endloop,. L A
'-lf(ihebmchhasnotbeenfomd)ﬂien R

- lf(thewmponenhs> CRADMI'.[')thm R
Raise the exceptmn NODE PAIR DQES NOT. ] EXIST. S
| else S
Create anewhmnchmdsetallthevalues m:tmzero

L exz:eptmn

when (the meinnry is not eaough to c:eata 2 new brauch) >
‘Raise the exception STORAGE ERROR.
end Fmd Bra, sh;

o __ Fiiid nepéndent' Soufce

- The Netlsts Abgtract Data Type

e k Loeates the branch between 2. speclﬁed node. pair in the netlist The mn‘ psinter pomts to the B
L _' found branch ' : S '

. 'Locates the branch that :.ontams a dependent source: glven the nodes related to the depenﬂent"- |
+ gource in the circuit. The LisT pomter pomts to t}m found branch o

(L
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Selecttheﬁrstbranchmﬂ:ecucult. . ' I C
w!llle(thereissuﬂabmchmthecncmtandthadepmdeuxsourcehasmbemfound)loop
- xf(thedependentsoummstsm&nsbmch)thm :
Thedepandentsoumehnsbeenfound .
eilse
Movetothenextbranchmthscucuu
'.'endlonp,.
if (the deptndent som::ahasnotbeen found) then
Selact - the first branoh in the circuit,. -~ -

2t

wlnle(ﬂ:(eromstlllabranchmthecucﬁ:tﬁndthedependentsonrcehasnotbmfomd)loop S |

nf(lheremnotadependmsoumemthlsbﬁnch)then
lhedepmdentmmembeenm& :
Movetuthanextbmchmtha cxrcum
endnf . o
' : endloop, _
E -'lf(the dependent soumehasnotbesnfound)then
lf(anawbmngh nmstbecteated) then o
Createanewbrmh.
endxt‘ : o '
Setaparametartosay thatthesourcehasmt neen found
else T :
- Setapmmetertosaythaﬂhasoutcehasbeenfomd
Cend i .
'excepﬁon ) : '
C when(the:exsnol:enoughmemory hocrenteanewbramh)
: RalsethaaxcephonSTORAGEERROR A L e

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

Selec:t the ﬁmtbranch in the mrcmt.
while {there is still a branch in the cirouit and thamumalmducmhas nntbem fuund) loop
. if (mutual inductance exists in this branch) then - '
The mutual mdncmnoe has been found. :
else
Move to Ihenextbmchmtheczrcmt.
-end if}
end loop;
if (the mutual inductance has not been fourd) then
Select the first branchi in the circuit. :
while (there js still a branch in the circuit and the mntualmdlmtancehas notbeanfomd) loop A
if {there is no mutual inductance in this bramh) then
Termmal:e the search, . :
_ Movetothanextbmnchmthecmnt ST _ S
‘end if; ' o :



e '-aaprers . The el Abvrat Dot Bpe

end loop, '

O end ify

;s(mamumalmduetanmsnotfoundandanwbmchmtbemted)thw
o creatathanawbmch T : S
Cendifs e e

" "'...lf(thebmnchmusthecmted) then

case(ofthetypeofodmponent)ns g
when (outual indjetance) = -
. if (the coupling > the maximom pOSsible vnlue) l:'hen
. Bet the couplmg fo tha mmumum possxble value.
;e i
Stom{t}}avslue of!hecompopentmthenethstbmnch
. “Caletilute thé coupling, - -
“ Store the value of the couplmg in tlw net]zst branch
when (coupling) = >
if (the input value > the maxlmum possmla value) then
.7 Set the value to tha ‘maximum poss:ble value, LT
S end if; ' : '
. <Store the ‘valug of the. component m the nethst branch.
- Calelate the mutual inductancs, * - -
SRR Store the value of the mutual mductanoe in the mthstbrmh
o eml i

" :-meptwn -

-'“Wh@u (there is not. enougbmfy to, c:eater anawbranch) >
Raise the exception STORAGE ) ERRQR. T :

Eae iam-l Find Muftals_and_ Caup}mg, R

¥ : ) > .

s Fi_nds-_ the highest numbered node in thie whole netlist, The LIsT pointer is not affected. :

' ﬁltherelsmcmxt)then S
. SetNODBMAXMUM o.- L
Seiecttheﬁxstbmnchmthacmmt. S
~ Set NODE_MAXIMUM = he higher node.
- while (there is still  branch in the circuit) Joop
Af {the higher node > NODE_  MAXTMUM) then,
-Se:fNODEMAXIMUM thahlghernoda.
- end :
Movatothenextbmnchmthemmt.
mdlnop, o
T end i o .
e.nd Fmd Node Mammum*

First Branch

Sets the LIS‘I‘ pomter to the first branch in the nethst
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begin o s
. - Set the LIST pointer to the head of the netlist, -
o 1E(E1ers‘1snotevmmhmchmthewcuu)thm

begm .

o Gmdes 0 0 T Theplisfwae DanTpe

 Raise the exOéphoh No CIRCUIT.

S

Clear the nethstandsetNODE MAXJMUM 0 andFREQUENCY = 1000.0 P

'_mdlmmlnze,

L

" Creates.a'mew branch sad puts it at the head of the netlist,

Cmateanewbranch.

% -exceptlon

" when (there is not enungh memory 10 create 2'new branch) '—3.>
* Raise the exceptxon STORAGE ERROR. :

end Naw Branch

o Néxt_ﬁranéﬁ: N

. _Moire's the LisT ppinter to the next branch in the netlist,

if(therew still abtanchinth&c:rcult) then -
Set the I..IST pcmterto the naxt branch in the netlist. -
else -
" Raige the exoeptmn NO ] MORE BRANCHES
cend if; -
end N;uxt_Branch :

| -’"'Read_:_ Nétlist

B Reads the value of a component a well as the nodw to which it 8 oonnected The component IR

data is read from t.he branch pomted to by LIST.
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C’rap-'erﬁ e The Natllsts Abstract Data Type
: hegm S o _
’ lf(thebmmhwouxofrmge)ﬂleu o O
Raxsethem;cephonBRANCH OUT OF RAI&GE. Sl

endif; - o

zase (of the type of component)ls

whm(acerlmntypeofcomponent)=> : .

- Rettwvethswmponent’s value h'amﬂiemrrectplacemthmbrmch
. end case; . - _
' case(ofthatypeofcompoment)ls _ _

- when(acertamtypeofcompment)—~ A '
. Retnevethenodudataasmaiedw:thﬂnscomponentﬁomtheconectplacemthxsbmnch

endcase, oL o
“end Read Netlist; -~

- Sets Li&f-;o the poiﬁte_r'__o_f: the LOCATION array indexed by LOCATION_INDEX. D
 begi
. -Set thepx‘amtbranch pomtedtob}'LIST to thatpomtedto by thapomtermdexedby
' LOCATIONINDEX. - . i _
end Retrisve: Lomtxon,

Save_Location N
- Sets the pomter of the LOCATION array mdexed by LOCATION INDEX 10 the pr&;ent branch pomted -

- tobyusr

Setthepomtermdexedby LOCATION ]NDEXtothepresentbmmhpomtedtohy I.IST
end Save Locatiom; - o

‘Update_Mutuals_and_Coupling

Updates the mutﬁals and coupling factors for the whole netlist, The LisT pointer is _p!_'esérvgd; S

begin
. Select the first branch jn the clrctut -
while {there is still a branch in the circuit) loop
i (the mutual mductancezsbetweentheﬁrstnoﬂepmr) then
- if (the input value is significant) them
Caloulate the mutnal inductancs.,
Take the coupling ints account.
" else
Store the couphng valne in the natllst.

-PégeSG
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' end 1f~ o '
. Store the mutua.l mductancavaluem thensthst
end if; -
" ‘Move to thenextbmnchm the cxrcust
: dfﬂodp, . _
]}ﬁ';tﬂaeﬁrstbmchmthemm o
(there is still a branch in tha cucmt) loup :
1&’ (the mutual inductance is between the second node pau-) then :
W if (the input value is significart) then
- Calcnlate the muiuel inductanice
- Take the c'mlpling ihto acoount
e!se
" Store tha couplmg Value in the nethst
end if; S
Store the mutual mdnclmoe value in the nethst
o Move wthe nextbracnehm the cncmt. '
endloop; - '
-end Update Mutllals and Couplmg,

‘Nnte Frequency

Changes thepresentfretunCY for the nethst o S ; ) : N

begm - - ' Y
 Set the netlist ﬁ‘eq\iency to lhe mpub frequmc}'
end. erte Frequem:y, -

' Wﬁte_Netlist. '_

' Writes the value of a component as well as the nodes to which 1t is connected The branch mw' o
which thls data xs written is pomted to b}' LIST. '

begm
Jf(thebmnchzs out ofrange)then .
' Raise the sxception BRANCH_OUT. OF, RANGE
end if; :
if (the component Valnemmvahd) then
Setthecomponsntvaluetomm '
. end if _ _
case(ofthatypeofct:mponant)xs o
~ when (a certain type of component). =3 '
: Stomthecomponent valuamthe correct plaoamth:sbmnch
end case; - .
case (oflhetypeofcomponens)!s L
. when (a certain type of component) => -
Smmthemﬁ?dalaassocmtedwithth:smmponcntmﬂaemedplmamthlsbmch
endcase;
if (the oomponant value = 0.0 and the branchls empty) then

| __Pdge.-i_??-



Delete hix bsach fom e chuit,
elsnt'(thehxghnodai > thehghaatnodemthcmrcmt)thm S

e Setthehlghestnodemthecucmt— thah:ghnode L. . L e R

_,._-"endeteNethst ' S - ' R : Lo

.&n

2

_'.changgs.mé,_ defalt directory and shows the niew path.

s begm

_ _D1splay process t1tla. . '
- Display the present path on tha mam Soreer. -
..Cursor, Next Ling; '}/ o ' o
~ Get the new path from thcuserandseto forthnlastchamctar (ASCIIZ.)
- Change to & new directory.. .
- . “Display the present path on the mam screen
L end Change Dlrecmry, L .

. Change Drive
Changes the .pljesent_'&rivé device and shows the ne path, -

. begm -
.- Display process title. . : ’
- Displuy the present path o the mam screan
Cursor Next Line; |
Get the new drive fromthansar
Change to the drive, : ' .
Diisplay the present path on the main ac:raen
_end Change Drive; - - :

G_ét_ l?‘requency B

- _D:splays the present frequency on the Prompts screen and then gets anew frequency it the present
one is not suitabie, :

Dlsplay the present frequancy and ask if it is aec&ptabla. o
if (the frequency is not acceptable) then. o
Get the new frequency from the keyboard.

 rmem
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_ Makesur&ﬂ:atthenwfrequancymmthmhmﬂs
end if; " o

R end Get, Frequéncy, _ '

Get I..oad Fi!e

Gets the name of a dlsk file for ioad;mg a netllst or Monte—Carln netllst ’Ihe exlstmg files :

- contammg nethsts or Monte-Carlo nethsbs are also dlsplayed

if (the fi'!e to load is'a monte ﬁlla) theu

- Set thuextenﬂonﬁ)m .
glse :

Set the axtenmon tﬁ NTL

L endif

Display the presm:t path on{ﬂle main screen, SR
- Get the fu’stfilanama that has a NTL or MNT extenSmn.
© if (there is no file in defanlt direstory) then
‘Write &n efror message that there are no recoguised fi.les
" Raise fhe sxcephon USER ESCAPE :
cendif; - . :
_ whlle (there isa ﬁ.la) Inop _
Addtheﬁlanmetothedynmohst
- Find the nextﬁ!ename thathas g NTL of MNT extension.
R end loop, : : . .

- thenamn ofthemonteﬁletoload

Ty open the file to read it,

" Bxit from this Joop,
_ excephon o ' '
~ when (the disk file does not axlat) > _
Display an exor tht the file cannot b fund.
end, - . : s
~end Get_Load_File;

Get. Sa#e File

'Gets "¢ name of 3 disk ﬁle for saving a netlls;, or Monte-Carlo netlist, Tfhe exlstmg ﬁles' |

'containmg nethsts or Monte-Carlo netlists are also dlsplayed.
. Cod
begm :
if (the file to Ioadis a monts ﬁla) then

. Set the extension to MNT -

Set the extension_ to NTL
end if; -

~ Display lhopresmtpath on the mainsicreen S
_ Get the first filomme that has a NTL or MNT extension. -
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Ioop
'lf(the:elssuchaﬁla)then el e
: -lf(thmmlessthmlﬂoﬁleshsted)then
_ Dxaplaytheﬂlenameonthemmnmreen.
' Clean-thsmmnsmenanﬂdlsplaythapresmtpath.
end if;
else
Emtfromthsloo;.
endif;, - :
o FmdthanextﬁlmamelhathasaNTLmhmTextensmn.
.. end loop;
'ioup .

: _Ask the user for tha pame of the file that will contam the data fo: the Netlist Db_]bct.
+Check if the disk file exists by attempting to open the file, -
A 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 shcmldbe overwntten
: :f(theﬁlamustbeoverwntten)men I
Open the file again, but this hme in wntmg rmde
Exit from this loop.
end if; ' :
‘excepion :
L when(thedxskﬁladoesnotemst)n>
o Crekteanewmamdmtfmmth:sloop‘
end;
end loop; :
end Get Savs Fils;

Initiaii;e__Diredofy_ o .
Gets the présent pat.h. L

begin o
© QGets the present default drive and dxrectory.
end Initialize Dlrectory, .

' List_ﬁranéh '
 Lists the components in a branch on the main sereen,

begin. - '
~ for (the COMPONENT in CAFS to CUPLR&G) loop _
 case (of the typs of component) is L
when (CAPS | INDUCT | CM_ADMIT | POLE FREQ) ==>
- § (the mode of listing = RLC) then
The conq:onent mst be hsled
ead if;.
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R

-Ck:ptsrd

. when(GI ADM[Tl CRADMI’I‘I CI ADMT) => R R
- iff (the inode of listing = sﬂm:ttﬂoa)then o e
: Thacompcmentmustbehsted, L
: end;i’,_- . S ST
- 'R&adthecpmponentdatafrumtheneﬂsst T e
.. . Select appropriste units for this component, - L 0 o 0 e
.'.-if(ﬁecomponentmtsmthlsbmnch)then C LU
-lf(theeqmvalentmductancaformhaabeenchom)thm B
Setthedxsp]aynamaofthemmpomt. o
. '-1f(thecomponeut GRADWI‘)then
' lf(thamb&eoflmt:sRLC)then 3 ' S
* 86t the dlsplaynameandumtsmmPednuce form for this oomponent. o
Fmdtherec;procalvalue. R _ .'
e Setthe d.tsplay name and unitsm admtttanceformfor thns componenl.-
o endify _ o .
L end iy o L : K
iR (the componeut 1sevolmgeorcurrent sourca) thm R
“' . if (the component is & voltage source) them © '~ - .. - 00 :
Setthedlsplaynameforavolfagesoutce. ST
N Setthudlspla?nameforacurmntsourca. La T
endify - R
;- case-(of ths{.ypaofcomponunt) s -
“when (amalvoltagasouroa or areal currentsource) =>
The value js loft unaltered, ) .
when (an imeginary current sourceorantmagmnxy voltage source) -> -
+ Calcolate the magnitude and phass of the source. - - .
if (the component his a mgmﬁcant magmtude and the display form is eqmvalent
- inductors) them S
. Dnsp]ay the component. thehlgh and 1ow noées, thema;,mmde,thephase nnd '
theumts of the ccmpunent.\ . SR
' Thsaeomponent mHStbehsted \ - |
Cendense; ' ' -
elsﬂ‘ (the componient < CR ADMI’I‘ qud tha Q1spla} fom 15 not eqmvalent mductaars and
- the compopent /= equivalent inductors and the tomponent must be listed or the -~
. component = equivalent inductor and the display form is equivalent mductors) tlien
. Display the component, the high aad: Iow nodes, jt‘s value and 1t's umts.
end i . A
:t' (there is 4 seoond nods pmr assomated with this compcmant and the component must
“be Hated and the display form is not equivalent inductors or protedure forst) then. -
Display the corponent, the high and lgw nodes, it's valua and it's muts 'I’lie coupled '
~_ or controlling nodes arealso shown, :
- end ify ' b
end:t“ '
end loop;. -
end List Branch; .

_The Netists Abstruct Data Type



 begin R

" ki
AR

Load Netllst |

-

o Recovers 2 netllst from a dlsk ﬁle by readmg the valuw of the componems founcl in the speclﬁed
- file.

' i'\',, S
b. c

Getﬂxeﬁlatoloadﬂlaneqzstﬁ'om S

" Initialiss the nethist object. . ' R

"‘if(ﬁmﬁlcpﬁmensnotattheandaftheﬁle)then S BT T
ReadthehﬂamdfrequeucyofthaNeﬂzstobject. Do h L

wme(thaﬁlepomterismtmhaanaoftheﬁle)loop T -..‘\?-.;_
RaﬂdtheeomponanfvaluesforabmchoftheNeﬂlstobJect. R D
CreateanswbranchmdsetthevaluesoftheoomponenﬁatothosamdEromtheﬁle. LT

~for {the iomponent i CAPS to CUPLING) loop _ _ Sl

' Readthechomoompom’sVa[uefromthaNeﬂmtobject ST

e . if (the chosen component exists) thenw ' L ST

Check that the chosent component’s value is valid, .. . = A
© Write tlw chosen cnmponeut’s value mto l:h& Nethst ob_lect. Py
. md ifs o S
end lgop. Sa o e T
Close lhe dlsx”fila.

P e

TJ{iad thte Netllst

T

' Recovers a Monta—Carlq netllst from a d1slc file by readmg tne values found in the spec:ﬁed ﬁle. -

Get the file tc ioad the monts nethsts fmm.
* Initialise both monte netiists, - .
_ wlule (the end of ihe file has not bean reached) Ioop

Read an item from the digk file, -
Creatennawbmnchfcrmonteneﬂlstl o

~ Set this new monte branch equal to the ﬂem fmm the dlsk.
‘Read an item from the disk file, - .

" Create a new branch for nonte metlist 2, :
Set tEus new monfe branch equal to tha jtem from the d:sk

Close tha dizk: ﬁ[a.

: end Load Manhs Nethst,

| Remove Iﬁfﬁde | _

Removes a node ﬁ-om the neﬂnst Tlae components that are deleted are dxsplayed on t‘ne mam'._'-'_

n
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begm

if(thehxghestnodemthemrcmt= OJthen R
' Ralseﬁ:eexceptlonNOCIRCUTI‘ o
end if; )
_ _._Getthenodetodeletafromtheuser -
it‘(thenodetobedeletedmthareferencenode(ﬂ))thm o
* TRaise the exceptios ATTEMPTED_REFERENCE_NODE REMOVAL
elsnf(ﬂ:snodembedalefadlsnot%d)ﬁ!m ‘
~ Raise the exception DELETE | NODE DOES NOT EXIST
end if; .
- Belect the ﬁ.rstbranchm&ecumut. :
‘while {there i« still a branch in the cirouit) loop
ﬂ(memdewbbdeletedmutsmthlsbranch)then _ S
‘List the comnponents in the branch on the screen. .. -
if (the higher and lower nodes for the depemdent source omponents 0) then -
Daletathlsbmch&omthammmt e S
alse :
Setallthegenaraloomponentsmdnudadatatom
- mdlf, _ . L
Movatothanaxtbranchmthecucuit. A T
end loop; SR L
Selecttheﬁrstbmchm:hacxrcmtf_ )
-'whxle(thmlsshﬂabranchmthemrcuzt)lnon R ' ' '
- if (the higher or lower nodes afthedepeadent sourée compnnants ta thenodetobe
_ doleted) then - - '
Setalllhadependentsouroecomponentsandthenoﬂedatatom o
erlr.hf, .
L Movetothenaxtbmnchmthammmt.
_ endloop, S .
'if (the pode cannotbe found) tht-n .
‘Rais the excephon DELETE NODB DCIES HOT EXIST.

: end if; _
. Find the highest node in tha cxrcmt.

exceplion” ' ' o
when AT’I‘EMPTED REFERENCB NDDE REMOVAL e
- Display an error message, -
_ whea DELETY, NODE DQOES_NOT, BXIST >
Display an syror message,

- end Remo\re_Nnda- :

- IR&numher_Nod&s

R.enumbers an. existmg noda Certam Voltagu and cucrent dmections are changed The LIS'I pointer
is not affected o S

begin

o £ uhghestmdemmewmnt=0)ﬂhm '

Raize the excephon NO_CIRCUIT.
end if;
Get the old and now node ninmbers,
if (the old node doss xiot existy then
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- Rmsatheexcephonow NODE DOES NOT EXIST
 elsif (the niew node already exists) then . -
Rmsatheexcaptlon NEW_NODE _ AI..RBADY EXISTS.
“end if; -
L whﬂe(thmassnllabnnchmthammmt)laop
if (the old node exists i this branch) then
Sattheoidnode ﬁ:anewnode
md]f' .o
Mmmthemtbrmchmthecucmt
end loop;
Seleot the first branch. in the circnit.-
whnle (there 1ssn11abrnnchmthamcmt) loop

(nvoltagesourcaenstsm%hmbranch)then B |

if (the higher v "= < the lower node (now :enumbered)) LY
Negate the real voltage, - - : ' ' .
. Negate the imaginary volage. - '
.. Swop the higher node mlm’oer with the lower node nnmber -
end: ify : o :
mdifs S
.1f(a current source amstsmthsbmnch)then ‘ '
lf(theh:ghernoda <. thelowernoda (nowrenumhered)) then o
Negats the real cureent, . '
Negate the inaginary current, '
- Swop the higher node number with tha low node mumber,
.. endif; : :
- oedify ' '
0t (the higher node < the lower node (now renumbered)) then
Swop the higher nade number w;th the lower. noda num'ber
-eml iy - e :
 Set SWITCHED to fa]se :
if (there is a dependent source in tlus branch) then
if (the highet node < the lower node) then
Set SWIICHED to true, -
- Swop the higher node trumber w:th the lowar node mumber.
. end if; .
if (the higher controlh.ug node < the lower controllmg node) then
Set SWITCHED fo true,
: S\Vop the lugher nods number Wlth the lower node fumber,
cendify -
if (SWITCHED is true) then
- Negats the real admittases.
Negats the imaginary admitfance.
Negata the magnitude admittance.
end if :
end if; _
Set SWITCHED to false.
if (there is coupling to this branch) then
: If(the.hlgharnode 1 < the lower node 1) thea -
‘Set SWITCHED to trus, -
swop the higher node 1 number with the lower node 1 number.
end ify,
if (the higher node 2 < the lower node 2) then
_ Set SWITCHED to true..
Sw?p the higher node 2 number wuh the lower node 2 pumber,
. end i
if (SWITCHED is true) then
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Negale the mductance T
- Negate the oonplmg factor. .
end if; -

end if; '

- Move fo ﬂle naxt branch in ihe m:c\ut.
cend looy;
_ Fmdthehlghestnodemthe en:emt

exception - '
. when NEW NODE. ALREADY EXISTS =>

Displey an error message, -
“when OLD ' NODE ] DOES_NOT ) EX{ST
_ " Display an efror message, :
. end Renumbar Nodes' '

- Save_Netlist
‘Saves the netlist by saving the values of the components to 2 specified disk file,

m _ _
_ if (there is no circuif) them
: Raisa the emepuon ND CIRCUI‘I‘
Getthehletosavethenethstin. Lo o
‘Write the title and ftequen"y of the Netlist cﬂziect lao the ﬁla.
Select tha ﬁrstbmnch in tha cnrcmt
'loop L ' '
Write the component values in this bmnch o the file.
begin .
Move 1o tha next 'branch in circuit,
exception
- wehen (thérs are no more branches) = >
Exit from this' loop,
- end;
end loop, :
Close the disk file.
end Save_Netlist;

 Save_Monte Neflist
Saves the Monte-Carlo netlist to 2 specified disk file,

begin - -
Goet the fils to save lhe monte nethsts in.
- Select the first branch i in both monte nethsts
loop
Writa the information fmm moats netlist 1 to dlsk.
Write the mformatwn from monte netlist 2 to dxsk.
begin

Move to the next branch in both monts neﬂlsis
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when(theremnamorebmnches) > RO
o Ex:tfromﬂnsioop T
S endy o .
. end Joop; ..
Closathedls‘kﬁle e
‘end Save Monte Netlist; - .-

| sel Cireuit Title
o 'D_i_spiays the tfle of the circuit which can be changed,

'-'begm SR S I SIS S
Dlsplaymenﬂeofthemrcmt Ul e
. Ask if the tilenieeds to be changed. © - ¢ . - . g o
" if (the title needs to be changed) then e T
' Getthenwhtlefromfhekeyboard
end if: -

' "endSet (hrcmt'l‘;tle‘

_ Show Node . . .

'Lis"?‘fﬂl the components that are comnected befween a specified node pair. .
' 'begm : ' I

if (tha hxghstnodemthaneﬂzst.ts zero)then R

RaxsetheexcephonNOCIRCUIT S

o oendify

Getthenodapauloshowfromtheuser R
if (the higher show node < the lower show node} then .
" Swop the show nodes
~ end if; :
- Display the show nodes and 2 headmg thh Cumponent, Nodes Value and Umts. .
Select the first branch in the circuit, - _
while (there i still & branch in the circuit) loop
AF (the brarich 1o be dprla)'Bd is this branch) then
List the componepts in this branch,
-~ far (the component in CR_ADMIT to POLE F_RBQ) ltmp
- Read the component data from the- netlist, -
lf(there:sammudnodepaxr assomatadw;ththmcompurentandthere is sucha :
- coraponeat in this branch) then : '
Display the component, the high and low nodes, 1t’s value and it's units. Tha
coupled or controlhng nudes are also ghown. . _
end if; .
. end loup,
end ifl .
Move to the next hranch in tha mrcmt
- end loop;
end Show_Node;

: .Pag_é._%.. L



CHAPTER‘?

DOS ENVIRONMENT PACKAGE

_7 1 Introductlon

B _Ada is meant to be as portab!e as possxble and so it does not have procednres and flmctlons that.  °
© deal thh sPec1ﬁc features of input and output davlces Thls isa problem for. programs 11]:3.
o _Elecmr whmh uses many feauzres of the wdeu dlsplay emtenmvely ; :

T

Ada has the Puz and Get subprograms in the Tm Io package for ¢ text lnput aud thﬂt. Thm" o

i __;pbprograms are used for mainly Teletype output_ _and are therefors of limited 1 use. -Ada does have ' - e

mechasisms for jmplemientation of computer and operating system dependent feafures. The

-'mechamsms that are. of partwular use’ are that of the pragma. mterfa.ce and that of record '. '_ . _ -' »

R representatlon speclﬁcatlons :_

. ;'Ihe PC computer has low-le\rel BI()S (Basxc Input Output System) routmes Whlch pl‘OVl(lE some' | T
" of the required facilities. To' access. these voutines, ‘Assembler language functions have 1o be- DO

R  created and oonnected to Ada suhprogmms These ﬂmcuons can be divided into two gmups
e Elnctlons that directly mplmut some systen feature.

. Functlons that lmp!ement two memory buffers and related operatlons for the Wmduw ob_;act

| :'-72 I”‘e"fa“‘“g‘”(’fher‘banguagm

2 Pragmalnteﬂ'ace

_’Ihe pragma mterface allows snbroutmes w:itten in other Ianguages to be used a8 long as all' o

- communication is done by parameter and function values. The pragma interfoce 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 1s to be Wntten in another_ _

language The form of the pragma in standard Ada s

' pfagma _.INTEREACE _:(J.élnguage____na;ne ¢ subgirogram_'xiarhE) :

722 Meridian Ada Interface Implementation

The form of the pragina interface in Mecidian Ada [Meridian, 1990] is : -
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: pragmn INTE?RFJH tlanguage name, subprogram name [,“link. nama“]), iy '_ '

Ianguage name ; Can bv Assembly, Bmltm Mlcrosoﬂ C ot ]’Ilbemal Buﬂt:nandIniernal are
reserved by Merldlan T . . .
xubpragram name The nama of Y subprogram whose nama appears in tiie same wmpﬂanon: e
Zinic name A string constant specxfymg the name of the non-Ada subprogram ourreSpondmg

L _130 ths Ada subprogram: named in the second parameter (subprogram name). The Tink name3 :

can be omitted if the Ada subpmgmm name is 'rhe same as the link_name, 'I'he Imk name IS_.._'

o always trauslated to uppaccase

N 7 .2 3 Intert‘ace to Assembly Language

When callmg assembly language routmes, some 1mportant pomts must be COI]SIdEI&thIIS

Subprograms can only be called if they are declared as FAR PROCs
Data segments must be of the clags *_DATA". -~ =
Code segments must be of the class "CODE", -

_If a case-sensmve assembler zs used it must be remenﬂ)ared that the imker 1s also case' o

sensitive, ..

. Segments are always ahgnad on paragraph boundaues .

?.2.4' S.'t:ii:k Frai:ies'

- The stack is used for passmg paramebers to assembly language subprograms Staclc frames must

be properly maintained. Otherwise; unpredictable evants could occur, mcludmg the corruptmn of
'varlables and even ilanging the computer :

The stack frame 'consists of :

The actual parameters. -
The return address,

A dlsplay This oonsmts of copies of the frame pomtem from previous subprogram actlvatnons-

which allow references to local and non-locai objects
Local varizbles. '

Poin!s 0 ramem.:ex £

All parameters are passed on the stack.

Parameters are passed by pushing them onto the stack in reverse order of formal parametex: i
declarahons fnght to left) :
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cal I'et'slocal vaﬂahles ..j: 1

_ o - O.npa:ametem

T l.nlevelcopiesofiﬂ'sﬁmm

o.uloealvambles

Diséetion of tack growth

B Figure 7~1 The Stack Frame - o T

' "o'_ "'The number and tYp"*i of the parameters must be kncwn in order w aecess the cotrect stack
. locations; L : S _ ; :
¢ Non-scalar objects are passed by reference, :egardless of mode S e
+ The assembly language must deé-allocate the stack frume of paramet...rs beﬁore retuming
.« Allocating space for Iocal vanables and savmg pre\uous frame pomters s the xesponsxbdxty
S fthesubprogram _ : o
. Re@sters 88, DS and BR must be preserved All othet reglste:s may be destroyed
s Va:lnee returned by assembly language functlons must be arranged as follows
(1) 8bit values are returned in CL : 3
" (2) 16 bit values are returned mcx
(3) 32 bit valoes are returned in BX:CX BT s
(most significant in BX, least mgmﬁcantm cx) - e
(4) 64 bit ﬂoatmg pcunt values are returned i in the 80;*"' r stack mh S

: '7.3 Representatmns ot‘ Varlous Typ&s

Data is transferred to and- ftom data structutes created by the Merxdxan ccumpﬂer, Thus, the =

' eompller 8 mplementatlon of these data strucmres must he lmown -



- :.:. _.7.3 1 Dlsu'ete Typm

_'Booiean o mwiw b

..1

_ An enumeration type occup!es 8 16 or 32 b1ts depmdmg on the number nfvalues that are '
. _declafﬁ for the emumeration. In other woxds, the smallest numliu; of hlts munded up to the .

© ¢ ‘nearest number of bytes.

Data Types U‘lipackei _ Packed | s ———

i e e T

- 'Lon_g_;[nteger 32..15its"':"_:"3-'3'2'bit's._". '*iEIOaxmg_'pomt-_- - 64 -

e

732 RealTyp&

- : _'_Ths 64 h1t ﬂoatmg pomt fonnat of the 80x87 is used fOr all ﬂoatmg pomt values. - -

3 A constraint ar:ay object w1th static bmmds occnp1es ]ust the spa.ce reqmred for 1t’s elem m A
: _dynatmc array. ob_]ect is represented as a pointer to.a memory area containing the actual array o
o elements. The memory area for the array elements is created on the dynamlc allocation heap o
 Separate temporary Objects hold the variable ‘bounds of the array. An unoonstramt array obJect e

o (usually 3 parametar o a subprogram) i represented as an n ey access Ob_]ect

| TableT:1 Disersto Type Reproseation. ‘Tuble7-2 . Real Type Represeatation - . -



g

" The oomponents of a reootd ire arranged in the order in W]:llch ﬂ:ey are decjared In a L

- discriminant record, the discriminant are treated as components of the record. They are the first =~ e

 components of the record. An additional Boolean comporicnt appears at the start of a record. for |
- _:eoords whosadlscnmmamx may vary atruntlme. o :' o

Reeord represutauon spemﬁoauons follow the record typo declarations to w}uch t!:*w apply
' Additlonal space may e allocated between components ina reeord to mmntam ahgnments '

3 7.3.5 Access Types

Access objects for most types are represented smply ae pomtexs to those obJects However
- unconstraint arcay- access objects are represented hy SR
. Apomtertotheactualarraydaﬁ D R
) .* TheltJWer andhlgherbounds foreach .ndex _ SR R \

' .demsu__-'

| _A'addrem+6

| asiwessts |

 Anddress + 10

-

- -

Figure 7-3 Unconstrained Array Object Implerentation
7.4 System Features
741 BIOS, DOs and Mwse.ln!errﬁpts: L

Most of the ﬁmctlons use BIOS DOS or Mouse routines. In sore mstances they may slow dOWn

processing, but the benefits they offer adequately r:ompensate Some bonefiis are; _
X3 Ponabdﬂy at the Assembly level. AlI functions ar= buﬁt into the Personal Compute: TheSe
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_ ﬁmcuons are called by mtm'upts whxch are 1he same on all PCs. o '
. Unders:andabdity Al these functions are well docymented in many boolr:s and manuals. R
. Reliabdiry ‘The manufactutm wﬂl have tested these functaons andmade sure thatthey work . S

s W“M .

System Feature B

e Functlon

Dlsk

o .'Change Dlrectory

| Pind Fist_File
- {iFind_Next |  File.

Change Drive .

| 1 Get_ Dnve Director:y
|| Graphic Screen. . S
v oo - | ChatactetTo_Graphic
% | Clear_ Screen i
- | Dot_Horizontal_Line )
| Dot Vestical Lma L
L T '

~{ Plot. - . T
- .| Plot_Four_] Pixels . ..
| set_Plot_Colour -

Change Screen -

Set Plot Wmdow

Strmg_'ro Graplnc

Hardware Cursor

o -:Change Cursor, Shape

2| Read_Cursor - :
| Set_ Cursor o

| Show_Cursor .= .

dee Cursor

' ..'Kéyboard .

| -Keyboard Character Ready i

‘Mouse

Get Kaybqp:d Character

| Check_For_Mouss
. | Read Text Mouge . -

Set Text Mouse -
Show Text Mouse

| Hide Text Mouse -

' '-Taxt_Scréan_ Character -
|| Writing with Atributes -

String_To_Screen

I Text Scresa Display

| Clear Soroen
| Seroll Up

Seroll] Down "

Table ’M Sysbem Features

Dofﬁtmmf’dw S
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- BIOS Function "
Interrupt Functi_qn__"_--'

: Désc;‘ip_fioﬁ 'o.f_th_e-:' '-Fu_nct.i.on'."_ .

1o | -0 _ Changesthemodeofthescreenag.textto graphm
_ 10h 12 ‘Setthepomtionofﬂze hardware cursor.

100 | 3 [Read the position of the hardware cursor.

-6

4

* | Set the shape of the hardware cursor

' ;_101'1' ' | Secall up (AL = OCIears the screen)
Ctom | | Soroll down (AL = 0 Cleacs the screfm)
Cotoh [ 120 _Plotonagraphlcscreen n

. ‘10h | 14 _' '_"_Wnteto screeninteletype mode |
1011 e 15 | Read the scree.n rods and the actwe page

i 10h NE 18 | creck if EGA i is present, T
T 26 Tdentify display devices for PS/2 and if VGA presen* |

| 16h RS R ‘Gets the keycode of a key pressed on the keyhoard and
S B | removes it from the keyboard buffer. Hakeywasnot !
3 :pressed it waits until a key is pressed. -

6 | _ 1 B Checks 1fak3y has been pressed, and gets it's oode if
_ - | it was pressed. However, the code is not removed from
i the keyboard buﬂ‘er L

Table 7-4-  BIOS Functi_on;

B DOS Function
|| Anterrupt Fxmctmn

Destription of the Function L

Y1 R I N 1 Disﬁlaysz a String thiat is deliﬁ;ited'lﬁ.zi.tﬁ $.
ath | 14 | Selects the default disk device,
Camh 59 | Change the current directory.
2th | 71 | Gets the default dtrectory for any drive.
2th 76 _Termma’oe program. .
2h | 78 | Finds the first matching fle in the path specified.

_ 2111 < - 79 Finds the next matehing file in the path specified, _
| S Functlon 78 must be used before this funcﬂon 11 used

Tahle 75 DOS Functlons
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L ppEessemmsSm————— _Dmc;iption_ot‘ the Bhnc_h_on_- o
Wterropt | Bunction |
3%k [ 0 'Checkforamouse, andlfpresent, mltlallse*nt
3% O Stow mouse pointer, o

33h _ 2 . “Hide mouse pnmter B

3Bh - 3 | 'Read the status of the mouse (posmonof the mouse
N pomter and if any | butlaons were pressed '

33 | 4 |Sa posmonofmousa pointer

Tabla 7-6 Mouse Functlons o

'7.5 Buftf‘ering'Concepts f -‘

- There are twa different methods for mplemmting tha foundatton of the user mterface Both o

'methods need buffers, S

'_ :7.5.11 Method 1

Two. buﬁers are used for screen opetatnons The first buffer is used to store the characters and

their attrihutes from the area of screen that will be overwritten by anothar screen. object. 0nce B _
the screeri object has fulﬁlled it’s purpose, it is removed from the screun This i is done by coping .

' the characters and thexr attributes from the first buffer back to the screen, This gwes the
lmpressim that the screen ob_]ect has been removed to reveal the screen underneath _

Thg' second-buffer is used 'tq s_tf_:up.ﬂickering- ca‘used when the sereen object is dra.‘wn. This_is not .
a big problem if the screen object is being drawn for the first time, Ho:wever, when the sereen
object is moved around the screen, the constant redrawing slows down processmg and produces :
a lot of flicker, By drawing the screen object in a second buffer and then coping it to the screen"
o pravents the ﬂlcker, Mowng the screen obJect now requires Iess pmcessmg.

- ~ The initial drawmg of a soreen nb_]ect is a8 follows

(a) Draw the screen in the second buffer:. Nothing happens on the gereen, | BN _
(6) Copy the area of screen that is going to he overwrltten hy the strean object mta the fimt :
~ buffer. Nothing happens on the screen.

() Copy the second buffer’s contents to the scretm The screen ob_]ect wﬂl appear on the- screen. _ -

__ The moving procass is as follows ! - o .
(G) Copy the contents of the first buffer back to the screen. The screen Oh]éct wﬁl dlsappear and '
the sereen underneath will be revealed
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' _Figure 7-4 Screen Buffer (Method 1)
. _-(e) COpy the area of the scrccn whore the screen objesct wﬂl now bc posmoned Nothmg happenu
©  onthe screen. : ST

- (f) Copy. the second buffcr 8 contents to the scrccn The screcn objcct wﬁl appcar m 1t's new
posmon on tho scrcon ' : S

'-7.5.2,- Methd& 2. |

A minimum of two buffers are used, One buﬁ'er (Wmdow) is used for a screen object and another
* (main) for the main screen, Nothlng 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 wnttcn to the A |
sereen determines which image will appear on top. ‘The main screen i usually copied firstand

so it appears as the background _

i )

'Ihls method w:;rks with n:uﬂuple subso;feons a.ucl multxplobuffczs A moro compiex user mterf,ﬁcs

© $ystein can be developed by having niore than one main screen. This requiires {1 separatg h?ﬁffer

~ fot‘each of these main screens, A generahsed method to dnsplay only portion pf a main screen

- wouldl then copy only part of that buffer to the sereen. 'I‘hus, & complex wmdowmg system can -
“be dcve.looed : : .

The mltaal drawing of a screen ob_]ec:t is as follows v Coa .
(8) Draw the screen object in the window buffer, All the drawmgs for the mam soroen are done '
in. the main buﬂ’cr Nothmg happens on the screen. e
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mgur_e-?-'s ﬁ_-'jauffe: cop'ihg'Proc:ess? tMé@ﬁb_d n

_ .(b) Copy '*he main buffer to the screen

+(¢) Copy the window butfer to the screen, It appears as 1f the screen object appears in. front of ~

the mam screen

. R

The movlng process is a8 foliows‘ g

_ (d) Copy the main buffer to the screen. It appeats as 1f any screen oﬁj**t'tifat was VlSlb]B is now

' removed

. -rf-‘z Copy the witlow buffer to a new posxtxon on tlw screenq It appears as: n? the screan obJect

_ appears in &ont of the main scresn in a new pnsntmm _
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 Figure 76 Buffer Coping Process (Method )

- "Pz.zge'_io? )



l

753 Buffer Implanmtauon S

To mp]smant these buffenng methods reqmres transfers of large chunks of memory Tha best- o

‘language for Implementatmn is assemhly language because drawing and moving screens objects -
* should be doue as fast s poss:ble for it to look both mpresswe and eﬁ'ectwe =

. The first siep in _inlplen:_Ienting' a buffer in."assembly’ Language is that th_e,. buffet_ is a linar string’
of characters while the screen is an array of 80 by 25 characters. However, the addressing of the -

. screen xslmear, stattmg at the top-lefk cormer, gomg from lefi to nght, to the bottom-right corner, .

:Thls means that offsets for the actual locatmn wlthm the huﬂ'er must be calculated from TOW and R H

column coordmates

e -._.-,-' Boolumns e 4........ B eultmnns. ---p-

. Fig‘ure 7-7 Mamx and Strmg Representation -

Every odd location Starting at tha start pdin’t'er 'to the buffef conlaing the ﬁttnbute& to'a character, -
~ Every even location contains the chavacter code: To clear the buffer, all the character location

. values are changed to spaces (Ascu 32) and the attributes gettoa chosen value

The row and column values for the two buffers are kept in vanables whlch can only be accessed |
by the assembly language subroutines. These values are used by several assembly language'
N subrounnes in calculatmg what must be copied, and where it must be placed on the screen, .

 Certain mput to some screen objects will ‘cause them to change state which leads o chang.s in

their appearance. They will then redraw themselves in the w;ndow buffer (the second bnffer)
However, their appearance will stay the same on the screen unIess the Window ' BufferTo_Screen

subprogrant is called, This eomes the second buffer to the scresn, thus Lpdatmg the appearance
of that screen object : :
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_ Typeot‘Operaﬁon S0 | Buffer Method - L
'Imtm]xsatlonomedow Buffer '-_-'_-'_Wmdow Buffer Setﬂp L
MmBuffarOpemu_ons P -Clear Mam Buffer

.| Main_Buffer ' To Screen '
I _ ' .Strmg_To MamBuffeJ: . h
Window Buffer Operations -~ | Character_To_Window_Buffer
B R Clear Window Buffer = = .
- Frame Window Buffer

| New Wl_ndew Location

- Strinp To_Window Buffer -
Window Buffer Tite -
Wmdow Buffer To Sereen R

“Ashadow - | Make Shadow

lLmeBe Make Line Bar

- Table7-7 - Buffer Operations

'--7 5.4 Shadows

To make the wmdew object appear as though 1t is appearmg in front of the sereen, a sharlew 1s k

~ deawn to the bottom right of it. This i 13 clone by settmg the attributes of all the characters m the o |

_ shadaw area 1) light gray on black

In the first method the engmal attrxbute values for these characters must be saved so that they o B
' can b restored when the window ohject THoves Or dlsappears A small shadow buffer holds the - -
values of thess attributes which are copied to it before the shadow is drawn. Once the Wmdow' o

- object changes position or disappears, the contents of ﬂ'ns buffer are copied back to the sereen,
The shadow disappears frrm the screen In the second method, the shadow can be clrawn w:thout.
the need to save the original attrlbutes ' : : -

| _7.5;5-._ Highnghting Bar . .

A hlghhghtmg bat is needed for the metin ub]ects to hlghllght menu options. 'Ims bar is created

. by changing the attributes of 2 1me of characters. However, when the bar is moved to the next

option, the bar must be removed from e 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 buﬂ’et are copxed back to the screen. 'I’he o
hnghlightmg bar disappears, - e
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756 ScromSetup R o

o 'I‘ha screen mltlahsatlonmethod Screen Setup must be ca]led heforo any buffer or soreen wrmng o PR

_method i is callod ’Ihxs is roqumed becanse many sot‘ean methods wrlte dlroctly to screen memory.

. If the screen device is a monochrome, the screen memory starts at BOOOh. If the screen dev1ce .

. isa CGA EGA ar VGA., the soreen momory starts at BSODh

\.' o

: The avallablo graphlc modes are detenmned by 1dentif3ving tho dlsplay downce. Mode 13 is used :

~for EGA and VGA adapters This mode gives 640 x 350 with 16 colours The best: e‘IUIVaZ ot

. mode for CGA is mode 6 which gives 640 x 200 with 2 colours: The Screen Seug; method miakes T

S sure that tho correct resolutton is usod when d:splﬂ?mg graphlt‘s e

ST

: 7.6 Mouse Pomter

-_'Ihe pomter of fne mouse is dmplayod on the text screen a block Thns bIocl-:: is formed by- -
o -changmg the auributes (foreground and background colour) of the character that is at the same' o
.. position as the mouge pointer. The attributes are changed by XORing them with some value. By .
o XOng the aitributes agam with the samo valuo, the original a'ctnbutes will be restored, This =~
. works well if the chafdbter’s atiributes are not changed. while the mouse pointer i§ on it, .
R 'Howover, parts of thcreen’ are often *xgl;jtten to - usually copying bufers to the screen, maklng" R
shndoWb or dlsplaymg hars, or even cle/amf‘.\g and scrollmg ‘These can, all overwnte the prewous_'.

' atmbutes oi‘ the charactet set. by the niuuaf e,

L 'I';ho problem is that the mouse dnver assu that the character attnbuto was change.d by it. Ifff o
L the mouse is moved, the mouse driver XORs. e attributes of the, charactor the monse pointer was

on Tho monse driver does this thinkmg that it is removing the mouse ‘pointer and restoring the .

-'origmal atiributes, However, tho character attributes have changod and XORing them. leaves a ~ ; BES .
hole in the sereen. The hole simappears only when the mouse pointer is o top of it, but then. so T

_~does the mouse pomter To prevont thls, tho tollowmg prooedure should be xohowod

(1) Hide the rouse pomter _ _
(2) Exeoute the screen modzfying process, _
(3) Dlsplay the mouse pomter. '

Also, when coP}'ing from the screén. fo a buffor ma mouse pointer must be hid otherwxse the R

attnbutes for one of the characters m the buffer would be- wrong If he, mouse pointer is at a
- different locaaxon when the huffe:: is copxsd back to tha screen, a hole wnll ba vxslblo,
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77 TheStmctureofAssemblerSubrouﬂn&s e S

' Assembly !anguage snbroutlnes are constmcted along certam gmdelmes [Abel“* 199 1]

7.7.1 ‘Frame Buﬁer Setup

The frame huﬂ'er needs to.be set up before executmg the code for t‘he ﬁmct:on. 011 completlon,

- the frams buffer needs to be restored

..__p.u.s.h. : bp L Eet .up :Erame b_uffer..
mov - bp, 8P .

. - 0 - .

I+ Furickion codﬁ fits in hare. _ .
'. f::;p bp- S Reatore fra.me huffar

- rek o _ _

7.2 Subprogram Pacameters

Assembij? language fanctions that are passed paramétars from the Ada suhprogta'm'g'e't theée off
. the stack. The way these parameters are retrieved from the stack depends on their type. To- :
 fllustrate the dlfferent methods of retrieval an Ada subprogram headmg followed b}f the assambler |
.code needed to rer.mve the var:able values is gzven. '

o (a} For all scalar: oiuects that ate passed to the Ada suhprogram thh the mode of i aniy, the
% actual value is passed. This means that the value is retrieved directly from the stack. Inthe
5 .. example, the value of VARIABLEI wﬂl be moved into the AX regzster and that of VARIABLEZ S
. into the BX rag:ster :

ada _— Procedure Nama (VARIABLEi, VARIEBLEZ in INTEGER);

Assembler ¢ mov . ax, 6 (bp]
o mov  bx, B {bp]:

(b) For most other ubjects in¢iuding scalars whose values are passed to the Ada subprogram w1th
- the mode i1 auzor out, the address of the ob_{ect 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 DI register with the offset addréss' The second
o assembler mstmctlon does the ame as the les mstruct:on, except ihat DS ls loaded thh the - -
segment addrem and BX‘ is loaded w;th the offset address,
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‘nda . s Procedure Name wnmmm : out :m'mcmn) ;o

::_-h}sli;emkilér_: ' ,$ @ir 5 [bP] S er - 1ds bx, 6 [bp}

(c) For dynalmc unconstsamt ob;ects (eg unconstmntsh'mgs usually used as formal pammeters_ o
- in procedures), the. address of the pomters t0 these objects is passed on, the stack This isa_ E

tWO part process : -
& The addréss of thie Pomtet of the unconstramed ob_lect is retneved from the staclg.

e ' 'The achual value of the pointer to the unconstrained object is then retrieved using the o
- address ﬁ:om the first step. The ES segment override must be used othetwme the pomter'

- wﬂl be set to the value at DS [DI] mstead of ES [DII

‘ada’. . Pracedure Nasie (VBI{IABLEI : in s'mmc;), __

| assembler '+ les - da., & [bpl
A " 'leés  si, ee:fal]

'Ihulmgth .'c ’fhe uneonstramed ob]'*ct is stored in the naxt two word locatlons To determme o K ;

B e langth ofthe siring, use the code below.

| mov ex, 8 esifai) T
- sub.  ox; 6 em:{al)] .-
ing ox N

7.8 Assembly Output from the Ada Compiler

© Many. quesﬁons can hy answered by exalmnmg how the 'compiler calls asgembly langﬁagé
subroutmes A temporary stub subprogram ‘may be written in place of the assembly language:
subpmgram The stub and the calling subprogtam may then be complled and tha assemhly
- language output exammed d:rectly

' For the compller to generate assembly code mstead of machme code, use

ada '_-fe-?»S ﬁlename.ext -

S i Generates assembly sode.

~fe 1. Annotate assembly language listing, 1‘he outputls supplex\?&mnted bv wmems cw)ntafnnhg o

the Ada source statements correspondmg to the asseml)iy l&nguage code gectlons wrwten
by the code generator.
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. 7.9 lerary Management (Versnon 2.1) \ :

":_Once the Ada compﬂatlon umts have been compiled and the assambly Ianguage \nits. assembled .

they mmust be: linked. BAMP (Build Ada Main Program) will usnally link all the necessary

- program units and produce and executable file, However, with 2 program Tike Elector which uses "

-assembler routines, the Ada codé must not be linked into an executable. file, tut a relocatable
. -object file. BAMP is used to get all the separate Ada ﬁles and combind them into one }arge OBJ‘ .

O file. Todﬁthls

bamp x add __program name ' : eg bamp-r elector :

' After generanng an object ﬁle, a. low-level lmker like Microsoft’s LINK or Borland TLINK Thls
wﬂl produce an executabla ﬁle . . -

j_ linl'c ; p_lector jd'os_

T 10 Dos Enmonment Su‘bprograms

| - _Bastc Plor Plots a p:xal m the present plot cclour on the screen at the posmpn speczﬁed. .
- 'The column must be given in the cx regnster and the row in the DX register, g

» . Change_ Cursor  Shape ; Sefs the cursor shape. Gets the new cursor shape from. parameters = _ o

on the stack and then czlls BIOS, The cursor lines are numbered Starting with 0 at the top of -
' the character block. IF the starting fine is-below the ending line, the cursér will wrap around
to the top of the character block. Do not use numbers over 15. 'I'here are 8 lmes for CGA
‘and 14 for monochrotne and EGA, _
« Change_Directory : Sets a new path and then retarns the presenf defaults
% Change Drive : Sets a new dnve and then returns the present defaults, SRR
* (hange Screen : Changes the screen from text to graphics mode or back again It also clears
“the screen to 4 blue background and hides the cursor for text screens. = - o
® Character_To_Graphic : Copies a character to the graphic soreen. The colour of the character |
'~ can be set. The location to wrich the character is written is determined from coordinates
‘passed as parameters, The Ada screen coordinates are converted to those iised by BIOS,

. Chargcter_Tq__Waw_Buﬁer : 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 ’oy the fext area, even after wrappmg, B

. theyis truncated at the end of the text ared. .
‘°' C?zeck For Mom Checks if a mouse 1s mstalied and if so, gets the number of butmns and

I_’a_ge-ﬂ-.?- _
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B .

_sets the mouse pomiaer 171} the eentre ot' ﬂ1e screen, usmg fhe default; mouse pomter and
" movement ratios. The mouse text pomter i8 not dnsplayed The MOUSE _STATUS ﬂag is set t:o' o

1ifa mouse is present, Oifiti isnet.’

 Clegy_Main.Buffer : Clears the buffer for the main screen The attnbutes of the ¢haracters- "

" inthe buffer can be specified. - S
‘s Clear Screen : Cleas a specmed pazt of the screen,

s. Clear. Wndow B@ier Clears thie window buffer for pOp-“up screens ’I’he attubutes of the "
characters in the bufferan be speclﬁed The size of the buffer that was set by Buﬁ%rSemp '-

specifies the area that is cleared

' -Deremine + Left_Corner Calculates the top left comer where the pop-up ecreen wdl be . |

* displayed. The calculated value is returned in X and is the offset that is added to the base
of screen meaory to get the required location on the screen, -

o Dot_Horizontal_i Lme Draws 2 dotted horlzontal line st-.-rtmg at (xl Yl) to (xz Yl) in the_ :

‘present foreground colour.

rd

- Dot Vertical Line Drawsadot{edveetmal line startmgat(xl Y‘{)to(xl ﬂ)mthepresem _' L g

foreground colouz.

Find First_File : Fmds the- ﬁrst matching ﬁle to PA’I‘I-II or PA‘I‘HZ and then retums the _

ﬁlename An ermr value is passed back also, - -

Find_Next File . Finds the next matchmg file after ﬁrst eallmg the Hnd Hrst File procedure .

“The filename and an error value are passed back,

 Frame: Window Buffer : ‘Frames the pop-np screen. A strmg of 7 graphlc characbers Wthh )

are used to border the pop-up screen is passed to Ihe pmcedute. Tl‘ey are in o rden: fl'Om 1~7 S

" ‘I‘op Ieﬁoorner S
« Top side -

" . Top right cornier .
'y Left and Tight side
+ Bottom left corner
« - Bottot side _
. Bottom right side -

_The size of the frame is determined by the size of the buffer, The top and bottom of the

frame jg next to the top and bottom of the buffer. The left and right sides of the frame are

one column spaced frdm the left aud rlght sides of the buffer. The attributes uf the frame -

" characters can also be set,

Cot Defaults Gets the defauit drrve and du:ectory It updates search strings used fur hstmg _

* files and returns the default path in the pasted string parameter.

o Get_Filename :Returns the filename found in the psp; An error value i is passed back which
_ corresponds to the success of the previous search, . o

Get_Drive. D:mamy Gets and refurns the present drive :md dlrécmry

* Get Keyboard Character : Gets ﬂ.eyStroke from the keyboard, and waits untxl a key s
- pressed if a keysiroke 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 0. If the key is a nor:mel key, then.
- the high byte is0.and the low byte contams the keyoode -
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o Hide Cursor: Hides the text cursor. No parameters are passed by the Ada subprogram The SRS

_ shape of the cursor is preserved,

"o Hide_Text_Mouse : Hides the mouse text cursar. No parameters are passed by the Ada L

 subprogeam. If no mouse is present, (MOUSE_STATUS is not equal to 1), the subprogram exits.

« KeyBoard Character Ready : Determines i there i a character mthekey’ooardbuffer has - |

a key been pressed. _
e Line; Draws a line startmg at (x1, Yl) to (X2, Y2) in the ptesent fo:eground colour
o ain_Buffer Ling : Clears the buffer for the main screen. The attributes of the characters in
the buffer can be specified, . B :
s Main Btg?i’r To_Screen ; Copies the characters and theu: attnbutes fmm the main screen
~ buifer to the screen, Anything on top of the main sereén dlsappeazs.
« Make_Line Bar : Draws a line on the screen by changing the atteibutes of characters to ﬁle
_ specified attribute value, The attributes of the characters (that are changed) are ﬁrst stored '
in a line buffer, . -
©  Make_Shadow : Draws 8 shadow for the pop-up. screen by changmg the attnbutes of
- charactees to the right (2 columns} and bottom (1 tow) to light_grey on black, The size of the
shadow is determined from the size of ihe buffer for the pup»up screen. The attributes of the
characters that are. changed do not have to ba saved, :
* Maln Title : stplays ELECTOR on the screen, Two lines are- written 0 the screen at a time.

The top part is scrolled down, the bottom part is scrorled op. There is & sho-t delay before L

" each two lines of the display are written.
% MouseVisible :All subrontines that write to the sereen must check to ses if the mouse pointer
. o is active, If the mouse pointer is active, it is turned off before writing to the screen,
. -MausewtibleAgam All subroutines that write to the sereen must check to sée if the mouse
" pointer is active, If the mouse pointer was active, bt MouseVisabZe turned it off, 1t is turned
on again. : '
¢ New Window Location : Gets the new locatu,n where the wmdow is going to ba drawn
_ % Plot  Plots a pixel in the present plot colour on the screen at the posmon specxﬁed It zalls
" Basic_Plotto actually do. the plotting.
- @ Plot Four_Pixels : Plots four plxels about a centre point m the present fore—ground colour
" at the specified position. :
. Read_Ihxt_Mome 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, I no mouse s present, (MOUSE_STATUS mot equal o 1), the subprogeam exits,
o Remove_Line Bar ; Clears the line from the sereen by copying the attributes from the line
~ butfer back to those screen characters affected by the line,
* Screen_Setup : Determines if a VGA, EGA, CGA or MDA is installed. Tf MDA is mstalled
an error message is dsplayed and the program is tecainated, If any of the ather 3 adapters
~ are installed, the screen mode and the resolution for X and Y are- determined, _
o Set_Cursor ; Sets the cursor position. It gets the new cursof position from parameters on the
stack, decrements both the row and column values to convert fro the Ada screen coordinates
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'tothoseusedb}'BIOS and then calls BIOS, "y
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o Set_Piot_Colour : Sets the plot cglour used when drawmghnes plomng4pomts etc. - o

.S‘@ Plot Window : Sets the window whert a dot can Be plotted,

B .s}isz Cursor: Shows the text cursor, No parametats are passed by tha Ada subprog:am The- ERE

- shape of the cirsor is preserved.

e Show _Text Mouse ; Shows the mouse text pomter Na parameters are passed by the Ada
subprograma _ o

% String  To_ Graphw Copxes a strmg to the graphnc screen. The colaur of the’ charactel:s can .

_ - be set. The locatiofi to which the string is. written is detetmmed from coordmates passed as'
. pacaeters, These Ada sereen coordinates are converted to those used by. BIOS, -

s String To -Main_Buffer : Coples 2 strmg to the buffer of the main screen. 'I‘he attnhutes of
“the string characters can be set to either of two specified sets. The characier ~ jsusedasa -

" special selector character (this can be changed very easily) which will switch rhe attributes

.. to the second set if the first ‘are actlve, or back to the first if the second are active, Tl-.e:_ -
© " 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, ¥ the string is longer than the text line of the
. “.mam screen, it is wrapped around to the next line, If the string is longer htan what can. he' .
L agcgmmodazed, even after wrapping, it is truncated at the end of the main buffe: . _;;' W
E _'_.S'm::g To_Window. Bl{ﬁ'er Copxes a string to thszdow buffer for the pop-up sérgen, ;f[he_' LT
L aiimbutes of the stnng charactﬁfa can be set o elthar of two specxﬁed sets.. The. charactéir ~h .
"> g used as a special selector character (this can be changed very easily) which will sthc‘h the - -
v attnbutes 4o the second set if the first are active, Or back 1o the first if the second are active, . -
'The Yocation 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 Ce
* of the pop-up screen, it is wrapped avound, Stebog characters are kept within the text area, - -
If the string i longer than what can be accommodated by the text area, even after mappmg, ~

it truucated at the end of the. text ares. .
Tutorial_To_Screen : This copies the tutonal mage read from dlsk 10 the screen. .
WaitSomeTine ; Waits for a certain amount of time, - '

- ». Windaw_Buffer Setup Sets up the size of the pop-up scresn that wxll be dlsplayed on the B -
" sereen. The width is in columns arid the height is in zows. Note that this is the full size o fthe

pop-up sereen. The size of the area for text display within the pop-up scraen i§ smaller.

Window_Buffer_Title : Copies a string to the Wmdow buffer, fur the pop—up screen, '1‘he

at butes of the string characters can be set. :
Window_Buffer_To_, Screen Copies the characters and theu: attnhutes ﬂmm the Wmdow

* buffer to the screen. In other words, the pop-up screen pops up. The number of »haractats -

copled depends on the sxze. of the Wmdow butfer set by Bqﬁ‘erSemp
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SCREEN OBJECTS

: _._'s1 Introductmn

o "Ihe user mteu:face is oons’i:ructed from a mlmber smal! Ob]ects The smallest objects are called
- S;reen Objecis and are found in the Sereen ObJects package These ob_;ects form the toundatmn
on whxch the entire usgr mterfacs is bulld 'I'here are sn: typas of ob_]ects o

Buwnns |

 Boolean Buﬁons

InputLines :

 Pick Lists (Dynalmc and Static)
"Forms ¢ .. :
Wmduws

E " ’Iha wmdows Ohject forms the ‘nsse on whlch the ‘uer screan objects appear Local coordmatss S |
: :_-_are used by a.ll the scresn ohjects except the window ob_]ect .

. There s a sevsnm Ohject Inputter o‘njsct 1t does not appear on th screen but it gets all tha: . :. . |
inpat from the user whuh is dlrected to the Screen Objects 1t is found ina sePar,ats Iﬂputter T

_ package

| .8 2 Coordlnates

e

- There. are twn forms of coordmatw that the soreen. objects use.

. G!obal This OOKeSptde 10. the physncal screen coordinates and is used by the Wmdows, the o

Input Lines and Forms objects, The Input Lmes and Porms need global eoordmates to: Set
_ the hardware cutsor which they use. :

» Lacal This coresponds to the dlsplay area of the Window objsct All the screen objects that
are d:splayed except the Window ob,]ect use this coordmate system Loca] coordmates arg
calculaled as folhws T - .

Lodal Row = dlobal RoW '"- Window ROW _-' '
 Local Column = Glubal Column - Window. CDLUMN - J. i
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8 .3 Inputter Ob_]ect

. '3.3 1 Purpase

s -It gets mput ftom the keybcard and the mouse
: 8.3 2 Appearanee and Behanour

"The keyboard value is put mto the Kmr ﬁeld xf a key was pressed Tha OPERA'I‘IGN fie.ld is used

for commnmcation betwaen the different scréen objects. The four remaining fields ae set to the -

. current mouse siatus 1famouse active. Oﬂle.rmse they are setm the nc,p left corner of the screen
"'."w;i;l;lnobuttanpressed - s ) R S

: 833componmt8 _*;

| type INPOT mrpm :Ls

- .. regord’ ST R |
GOT I MOUSE : Baomzm ' P |
BUTTON 't HOUSE - BUTTONS ‘I‘YPE, o SR o
i 4 C . 3 INTEGER; N o
X .. . ¢ INTEGER; W~
KEY . 7. & KEY_ VALUES T!EPE;

: - DPERATION 1. GPERATION ‘I‘!’PE, .
_-gnd :auord, o _ -

. GOT MOUSE fthns ﬂag is: true, then a monsé is acthe and 1t's status has been exammed o
. I the flag is false, 1o mouse was found, . : _

*  BUTTON : The button that was pressed on the mouse, On atwo button mouss, ODIY the IEﬁ .

- and right buttons are returned here, On a thres button mouse, the left, middie and right
' buttosis are returned. If no bution was pressed, no button pressed value is returned, .

- X The column coordinate of the mouse pomter when it was exammed This ranges from 1

- to 80 for 2 80 column screen. SR : S

~* ¥: The row coordinates of the mouse. pomtear whe*h 1t was w:ammed Thls ranges fmm 1 to'-

- 25 for & 25 row screen. =

'+ OPERATION ; Used for commumcauon betwee.n the dxft‘erent s¢reen objecfs 'Ihls ﬁeld is set' '

o op_Do when the input devices are read. As the input record | is passed from one screen-_ S
'-object to @mother, this ﬁeld may be changed : :

8.3.4 ‘Methods -

#

Pagduz
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Checks if a mouse fs availabls, aﬁct'ifﬁ;so; resets the mouse.

. Checkifamouse:savaﬂable,mdxfso,resetthammme
_endSetUp, - . .

Get Input

Checks 1f 2 mouse s actwe and 1f so, examines 1t’s stams The keyhoard is checxed to see 1f a

o key was premsed and if g0, gets the key valne

Set the QOT ] MOUSE ﬁsld of !hamputracurdtothe statusof tha mouse beung actwa ornot.
© §F (ihe mouse is active) then
ResdﬂIelocahonofthenmusecumorandcheckxfanybuttonshavebeenpreased Setﬂm
XYandBUTTONﬁaldsofthamwtracordto&esevalnes . _
. nlsa
Setthex YandBU'ITON ﬁeldsofthnmputmcordtometoplaﬁcomermthnobuﬁon
: pressed . _ _
-'.xf(akeyhasbeenpmssed)ﬂ:en L Lo
' GetthekeyfromlhakeyboardmdsettheKEYﬁeldoflhemputrecordtoit.
: SattheKBYfeldofthemputrecordtono]a}preesed SR S {, .
Cendify, . : Y L
Set tht; OPERATIOH field of the mputracordtn operﬂnon to ba done ' S
emlGe.t Input' : _

8.4 Buttons - '

 Figwre84 ButonObject (189 Figure 82 Button Object Gnd) -

8-‘4.1 : Purpose o |

1t initiates some actlon, The action can be onsidered o be obnhected 10 the pressmg of the buttcm.
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Chapter & e e T Sve Objeats

8 4.2 Appearance amd Behaviour '

A buttOn can’ have two dlffemnt appearm.es dependmg on the chosen draw meﬂlod .

* Appearance 1 : A button is 2 ‘bar that appears on the screen and bas a shadow When the -
bution 1spressed the button appears as though it is being pushed into the scresn, 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 dul before bemg pressed “the -

~“button surface in. it’s t;ngmal position with a shadow. _

* Appearance 2 . A br,tttcm is a bar that appears on the scresu: and does not haVe a shadow
When the button is pressed, tho button changes colour. The button is released about ha!f a
second 1ater and appears like it dld before bemg pressed in 1t's 0r1gma1 colour,

The button can be pressed in two ways ;- . -

s Pressing the Alt key with the character that i is hlghhghted on the button s surface In the

- above example, this would be Alt - P. _ o

. Pressmg the lsft button of the mouse when the mouse pomter is on top of the butmn Tlus _
‘means that the mouse polnter can be anywhere of the button's surface, but not on the shadow, k
for the button to be pressed ' - :

$.4.3  Components

type BU‘I'TON ';I.'YPE ix

NAME LENGTH  : NATURALj

NAME” : STRING (1..15);
' OPERATION =~ . : OPERATION_TYPE;

- COLOURS :+ SCREEN COLOUR_TYPE;

SELBOT COLOURS 1 SCREEN COLOUR_ . TYPE;
UNDER COLOURS : SCREEN COLOUR TYPE,
. ROW . : .~ ¢ ROW TYPE}‘ '

COLUMN : COLUMN TYPE;
BOT_KEY : KEY VALUES_TYPE;
en.d record, ' : T :

. NAME. LENGIH The langﬂ? of the name strmg It cinnot be larger than the length of the _
. actual string for the name, )
- NAME : The name of the button that is dlsplayed on its surface 'I‘he letter that is highlighted

is put bemfeen 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, I’f the
hightighting is not Wanted the select colour must be set to the text colour,
* OPERATION : The operation that corresponds to this button bemg preSSed This operation .-
~ is passed in the input record.
 COLOURS : The colour that the button surface is drawn in, SR
. SELECT COLOURS The hlghhghtmg colour of i‘ha character that is used to seIEct thls _
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asap:ers':" TR AT T Smo&:‘mﬂ .
__'_;hutton. R B S S T
"+ UNDER_ COLOURS : In the first method s is the colour of the sutface under the buttor,,
It is usually the samie colour as the window ob;ect. In the second method t]ns is the cnlour g
 that the button will become when it is pr&wi : :
» ‘ROW: The row on which the button is draws ’1‘hese are Iocal eoordmﬂtes e
. 'COLUMN “The left most column mr. wiﬁah the button is drawn These are in lecal '
coordmates .
* HOT, KEY: The ctde of the key that wﬂl cause ﬁns bnttonto be pressed if the correspondmg_ )
- key on the keyboard is pressid. The oode of the key is &le BIOS code uf the Alt key pressed
in combmatlon with another character

. Sets initial values for the 'app.ééra_neé aﬁd behaviour of the button., -

' s ni:se the ﬁelda of the bﬁttondata stmctura to the valies that were passed in

L e Leate;

Draw
" Draws a bixttori_:iin' the normal or dépfé.#sed'-state;
Draw thé top surfaca uf fhie button, Tlus is drawn in the huﬂ"er

For the first method, draw the shadow of tha hutton This is drawn in the buffer
end Draw; . .

 Draws 8 button in the pressed state,

begm ' '
* For the first method, draw the top surfam of the bution that has moved one column tothe =
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 first method, remove the shadow of the button by uverwntmg the area with spaces
This is drawu in thahuﬁe;r
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" Checks 1t‘ the ﬁ;buge_ pomter is on the buiton or the hothey has been pressed.

_ ﬂ(memmmacnwmdﬂieleﬂmmw&qpmﬁa)m_. .

Figore 83 " Boolean_Bution Object (Is)) . Figure 84 Boolégﬁ;__l?quﬁoh Gbject @nd)

_ 8.5.2 Appwance and .'ﬁéha.ﬁour

 Handle Tnput

xf(ﬂlemousepomwisonthetopsurfacaofthebutton)ﬂlen
‘Set & flag tamd;eate lhatthebuttonhas baenprassed
end if;- .

eISIf (any key pressed is. ﬂnsbuttan’shntkey) then

Set&ﬂagtomdxcatathatthebuﬁonhasb&mpressed
" end if; .
_ﬁ(ﬂmﬂagforthebuttﬁnbemgpressedmset)then S ' :
- Draw the button being pressed, update the screen, andwaltfora shortdeiay Thenrestore

- the button's state, update: the screen, and wait for # short delay.
- SetﬂmOPBRATION field of the»mputmord&othe opemtlon that thls buttonrepresents
md:f, '

8.5 Boolean_Buttons -

8.5.1 Purpose

Topgeta Boo’lean'inpu_t response' from the user, In d'the; words, a yes/ao, true/false typeresponse.

This object is made up from two hutton ob;ec.ts -a True button and a Fa!se button. The :
_ descnptlon and bel'xaviour of the two buttons is diser ssed in the Buttons sectxon, S :
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"_"s.s 3 Componmm

t-.ype BEJOLEAN BU'.’I.‘TON TYPE :l.s L
ree-orﬂ : :
BT _TRUE. ¢ Buttons.BU’TTON _TYPE; .
B'I' TFALSE Buttons BUTTON TYPE;
ancl recard, e :

. BrmUE Holdsthemebuuon
L BT FAL-S:E Holds the False button.

8.5.4 Meihods

Sets o_h__é button as a True buttonmd the other as a False bution.

_ Inmahza the ﬁelds of tha tw:: ‘hutton rlata sl:ructuna to the values ﬂmt were passad ini,
-end Cmte, . .

Draw -
| Dr__aws'the’ two buttong.

begln o ' = '
" Draw the top surface md the shadow of the Trus button. ’Ilus is drawn in the buffar
Diraw the top surface and the shadow of the False buthon This is drawn in the buffer.
end Draw; . .

R

' _Handle_lnput

Checks 1f the mouse pomta: is on the True or False button when the lefr button on the mouse is
pressed, or if Alt-T or A1t~F has been pressed on the keyboard : '

begm : ..

~ Route the mput reuord to the True button’s input handler.

- if (the operations field of the input record has not been set) then
Routs the mput secord to the Palse button’s mput handler

end if; :

end Handle_nput;
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o Itgets stﬂﬂg input, Strmg input mclndes mteger and real numbers wlnch ‘ate entered as strings
E andthen cotverted. - S

alap!er‘x N
8 6 Input Lmes
N ~ Figure _8-5' The Input_Livo Object. )
| 8.6.1.  Purpose :

s'.s_'z Appearance 'm’ﬁﬂ Behavioﬁg |

The Input Line oh_]ect appears on the screen as three bars in a line, The centre bar is the longest )
~ and this i is ‘where characters of the strmg are ente‘red However, thls cem:re bar can only hold 2 -

_ _certam number of characters
: Key Functlon ofthekey o
| _I A-Z Only for tring input (B for real input as weIl)
' a-z. . | Only for strmg mput (e for real input as well)
V[T Only for string input. _
0-9 For mteger, real and string input |
- For integer, real and string input, - |
B | For real and string input, | _ _ _ o
Cursor - Move the cursor to the left, or if the cursor is at the left most posmon,' N
Left scroll the text to the nght 1f there is & left arrow,
" Cursor .| Move the cursor to the nght or if the cursor is at the nght most
 Right - posmon, seroll the text to the left jf there is a right arow. _
' Insart | 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 cutsor is on. o
Backspace Deletes the character to the 1eft of the cursor |

"Table &1 Input Line Key Definition
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--G?mpmrs = o Sm!en%mﬁ

If more characters ate entered than can be displayed, they will be serolled 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 lnmted iength of the dlsplay atea, they cannot be dlsplayed The cufsyr can -

be moved to the edges of the display bar to serofl a string that s longer than the display bar to -

- the left or right. it the siring i is boing scrolled to the right and the right most characters dlsappear, o

_ aright arrow will appear to show that thare are characters to the right of those dlsplayed 'I'hm:e |

are two modes ofcharacter entry : _
o Insert: Characters are inserted into the sttmg at the position of the cursor, 'Ihe characbexs to

" the :1ght of the cursor afe moved one place to the nght before the charact;er is mserted The L

_ cursor appears as a flashing thin line. _
= Typeover': Characters are inserted into the strmg at the posxtlon of. the eursor, The character '
- on which the earsor is ﬂashmg is overwritten by the new character, Characters to the right
of the cursor remam in their ptesent posmon. The cursor appeats asa ﬂashmg block.

'8.63 Components

type LINE TYPE is

record o _
‘MBX_LENGTH - ¢ NATURALj
LINE = % STRING (1. 64),

 ACTUAL LENGTH : POSITIVE . := 17
NTSPLAY LUNGTH : POSITIVE; - .
= 1;

fSTkRT DISPL&Y .8 POBITIVE = _
CURSOR | ~ - POSITIVE = 1p -
IHSERTING ' 5+ BOOLEAN = TBUE;
ROW ©© .+ ROW_TYFE;.

" COLUMN : COLUMN TIPE:

.COLOUR - : SCREEN co:.oun TYPE, '
.. end record; = : . o

. M LENGIH - The maximum length of the mput line. It cannot be la:ger ﬂlan ﬂlE‘ length '
. of the string for the line.
&' LINE : The string into ‘which characters are put The Iength of this strmg is the number of
' charactors that can be entered.
e ACTUAL LENGTH : The puimber of characters that have been actually entered mto the
~ Input_Line object. '
*» DISPLAY LENGTH : The length of the dlsplay bar on whlch the characters that have bean
- entered are displayed.
* . START. DISPLAY : The starting place in the rtring from which chacacters will be dlsplayed
* CURSOR : The ciwrsor’s position in the LING string. I is here where the next character will
~ be entered, This value is also used to datennme if the hardware cursor should be adjusted or
the displayed s!nng scrolled, :
o INSERTING : A fiag that indicates if the insert mods is active or inactive (typeover mode).
'_T‘ma shape of the cursor is also a&‘ected by the msart mode being active or macm!e |
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o 'Cﬁqmr& " o e — stwm

e ROW The row. on whach the Input_Lme object is drawn Thase are 10031 coordmates
. COLM The Ieft most column on whlch the ﬁrst bar of 1_:he Input Line ob;ect is dxaw:l
" ‘These are fn losal eoordinates B ' S
o COLOUR ’Ihe colour that the Iuput Lme § swface is drawn m. I

| : Sets 'ihit'ial: values fqr"'ﬂlle-appe_?rai_iée and.behawour of the Inpq_t_l,ine; : '_ |

Imha‘hsetheﬁel&s ofﬁmmput hnedata strucmtothevnlues thatwerepassed m. ' /
Offsetvﬂuesforthatextcummms]mimhalmd

o _'_end Create,

o

._Dr-w, -

. Draws the Input Lme ob]ect ;md sets the hardWare cursor to the placa where the naxt character

__wﬂl be entered

T

. memrtof&ehnamlhcham&tarsfromtheLINEﬂeldofthemput hnadatastructure -
- -,;3-_- The size of the line is specified by the DISPLAY_LENGTH field. The lie starts with the
fst charactar from the IM ﬁeld pomted to b)‘ START DISPLAY All drawing is aone '

if (there are characters to-the left of the line that are notvls:ble) then -
- Dtaw an arrow that pomts to the Ieft on tha left s1de of the d:splay Ime.

end if;

if (there are charactars to the nght of the Ime that are not wslble) then _
Draw an arrow that pomts to-the ri,_it on the rlghl sida. ot‘ the dtspla.y lme

end if; '

‘Set the hardware cursor to pomt to- the place whara the next character will be n:p'?rted into
ﬂlﬂ ].I.ﬂsr ’

end Draw'

. Get Xine
 Retras a string from the Input_ Line elgect,

 begin e R
 Retum the string of characters from the Input-Line data structure,
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" 'end Get: Lities

| SmmOa!g}edsF._"

Handle Input

I
Checles if the key pressed on. tha i:eyboard isina predeﬁned range 1566 taole), and :lf w:’, enters -
B ﬂlevaluamtoﬂiestring.lfttlsnot, a.heckmmaﬂetoseelfj lsanec,h : ;‘y ’If'to, the
' correspondmg edxtmg functmn is unde:taken '

e
Y :_. S Move Cursor Leﬁ ]

lt'(thecumor.tsnotpmnhngtotheﬁrstchmcteroftheLiNEﬁEJdi theInputhe)theu
_ Adjnsnhamorbydecmenmltmmntpomtstothepmm chmcset. '
_ tt‘(ﬂaecmions < = the start of the dispiay) then . :
Adjust the start of the dxsplay to pomt to the samecharac(ar a8, lhe cu:sor
cendif; 0w
Cendif » .
endMoveCursorLeft

. _Mofe_cm_mght_‘_;_ L

lf(the cursor-is mtpbmtm 5 lha I{C‘sl. cham.har of theL’[NEﬁeld pf the]nput I..me) then
Adjust the cursorH incrementing/dt so that it pomtstothe nextsl_hamher
ﬁuaecursormmns the stayt of ths display j¢-3= dtsplay lengtl of the ]Jna) then
Adjust the start of the é‘.:splay o _ l .
“end if; - b
o Cendify l
if (the UPERATION field of the mput recard 1ssamoP MUVED) tlen '
Update the cursor offset values, The window object has moved and :;o tha Input Lma dISplsy
* . izno longer at the sume place it was when initialized. o
Settheredrawﬂagtoredrawﬁlelnpna Line, S
B mse(of the KEY field of the thput yecord) is.. . Yo ' SRR
© when (the cuvsor left arrow key) => ' : ' Lo o
Move the cursor to the left. . :
when (fhe cursor right arrow key) = > _ _

' Movathecursormtheng}-' - o
when(thebackspacelaay)=/ . ' '
if (the cursor is not poiniing to the first charaofer ofthaImE ﬁeldbfthelnput I.ane) then

Moveallthecharactersﬁ'omthecumrtotheandofmehne,dc ‘one location, The
“pointer for the actual rumber ofchatacters anthe lma mustbsslemmautedby one, -
_ Movetheeurmrtbfheleﬁ. : i
end if; C
when (the delets key) =

Moveal!t. chamtexsfmmthachamterbeyondthecursortothe Tndofthehne, }

"-Za'- :

;l
[
3
|
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. '_ena Hand_la__!nﬁut‘

. dommelocahun : .
- i (the cussor < actuallengmofthalme)t!mn T
' Adjmmewmﬂlmgmofmehmbydemmgm
When(ﬂlﬂm“ﬁkw)=>
' Togglethmserhngmodeﬂag T - .
- if (the inserting flag is set) them = ' e
Changetheshapeofthahar&warecursortoammhne. [
“else e
- Changathashapeofﬂlehardwatecursortoasohdhlock TR
- endify Lo ' ' -
- m(thekeymanuppemmeletter otlmmsaleﬂer cranumber,bravahdchmcter} =->
).l'(theactlmllengﬂxofthshneﬁnotequaltoﬁxemmmumlengthofthehna)then o
if (the cursor = the actual length of the line) then L
Ad_]llxt tite actunl length oftbﬁ lme by mcremenhngb}' 1
else

il‘(t‘uemserhngﬁagwset)ﬂtm o L '
MoveaﬂthechmctnrsfrOmthecursortoﬁxeendnfthehna,upOnalocauom
Adjusttheachmllengthoﬂhelmebymcremenhngbyi Coal
endnf SR - _ : _
endll’ L B
Insertthanewchamctermtcthehna. o )
- Move the cursor to tho right.
elsuf(ﬂ:euﬂrsorf‘—-fmaxlmum!engthafthehnenndtypeovarmode)mm. S
" Move tha cursortathenght
endlf .
whenothers ==> -
CIea:theradrawﬂag
' endcase, ;
* if (the redraw ﬂag is sct) then
Draw the Input Lmsandupdate the scxean :
enrlnf

CoEy

ResetLine .

Rwets the Input Lme 50 that 2 cIear lme is ready for input

Reset the: Input Line so that it 1s a clear lma ready for annt
end Resst Lme, :
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.7 Plck LlStS (Statm)

{}  Voltage Source

(} Ve Cutrent Soutce
() Rea] Admittance
- Exclusive

Eg _:. | . :  :_  .

Heavy
- Conductive

¢ yp—
" St St

- Inclusive

8-.7 -.1 Pul"pose'-- o

" Tigute 86 The Static Pick_List Object |

- The Plck Llst object is used when hst-type mput is needed. The list can be elther exclusive (0111}'
- one Optlon ¢can be chosen) or inclusive (many optaons may be chosen sxmultaneously)

872 App_@lran_ce and Behaviour .

" The Pick List appears as a large flat area on the screen, On the left of this area are radio buttons
if there is-ap exclusive tist, or switches if there is an mclusxve Hist. Text for each optlon of the
llst is ertten in the ramammg area. ' :

Charactenstlcs of Plck Lists . Exclusive’ - | _.".I;acl_usive
Option is not chosen __ QO Y
Option has been chosen EkW) X]

Table 8-2 Plck; Llst Charactenstlcs

"Optlons can be ¢kosen 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 hlghhghted :
~option by pressing the space bar, When choosing an optxon the behavmur of the Plck List object

will depend on the type of list presented.

-« If the list is exclusive, choosing a different optlon to one ::111'eac1}r set, will deselect the.

- ‘previously option and select the new option,

© If the list is incluswe choosmg an optlon wﬂl toggle it's state. That means that i tha OpthII
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lsselected 1twﬂ1bedeselected andeeversm '_

E Kerpresseg ”

gy

Cursor up.

| Moves the selection bar up to the previous option, -

) " ot "ijkds J

| Cursor dowri |

Moves the selection bar down to the Text option,

Home

 Moves: thé selection bar tod tha first opﬁon |

B 'Moves lhe selection bar ta the last option.

o ; Selects the optlon that the selectlon bar ls hlghhghtmg for mcluswa

* Table83 . Pick I.xst(s:am) Ka}'Deﬁmtlon R

8 7.3 Compunems B

re sord ¢
: I-ENGTHS

- - WIDXHS
 CHOICE
- TOP ROW

_ end reenrd,

type LIST ! a*nan is L

't 'NATURALj

CACTIVE

BOOL‘E}W, '
PRSIPIVE; = . .-
'POSITIVE = 1

TR T PR

| LEFT_SIDE : COLUMN mpm,.
 COLOGR .
BAR_COLOUR

SCREEN_COLOUR_TYPEj;
'SGREEN COLOUR TYPE; :

. LENGTHS The. length of the Ilst

& EXCLUSIVE : A flag which mdicafes :f thednst is exclusm or not Cmcluswe)
o ACTIVE : A flag Whlch indicates if the Pick ] List is active and will accept mput

. WIDIHS ; The width of the area that displays the text for each option ’I‘he Mdthé muét be
longer than the Iongest text string for any option. -~

e CHOICE ¢ The optwn on which the selectlon bar is currently pomtloned

s TOP, ROW : ‘The hlghest LOW- 0N whlch the Pick L.lSt object is draum; These ars lucal _

coordmates.

e LEFT SIDE : The left most column on whwh the Pmk List object iy drawn 'I‘hese are m'

“locat coordinates.

o COLOUR : The colour of the Plck Lzst‘s surfax:e

8.74 | Methods

BAR COLOUR Tha colour of the selection bar
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Sets _ii_:iﬁél values for '-mé,_,appeaiancé and Behaﬁ'iogn;_df the ﬁick;.-isi; S

t:a]metheﬁaldsoflhepmk hstdamstrupmretothevaluesthatwmpmadm._-
ll’(thehstlsmaxclumvelzst)then R
for (the COUNTER from 1 to the length ofthsl:st) loop
| if (ths option indexed is set) then -
- Satthapresmtchmetothsopﬁon
_ end it PR
end loop;
end ift =
end Creats;

E 'Draws“thé'_ P;ck_ﬂlast oblect and places the :'sel_eéi:__ldn b‘;ét on thé Opﬁoh heldby CHOICE, ©*

 begin
egor (the COUNTER from 1 to tha I-gth ot‘ the hst} loop
“ if (the option indexed by COUNTER is true) then -
 3f (this List is exclusive) then :
_ Draw a radio button: ’Whlch is set
“glse
_ Drs.w a Mtch whlch is set
_mdlf,. e
elsg ’ L
it (ibis List i is exeluswe) then e
‘Draw a radm 'button w]nch is nnt Seh
Loelse
- Draw s smtch whxch 1s not set.
end if; - . _
end if; ' '
if (ths COUNTER = the present chome und pick list is act:ve) them
Adjust the colour to that of the lar. : '
else
© Adjust the colour to that of the normal hst.
end if;
* Draw the text line for an opt:on of the hst All ﬁrawmg is done m the buffet.
end loop; _ _
end Draw;

 ¥ondle Tnput
Checks to ses if the mouse pointer was o &n option when the left button of the moiise was
- pressed, If 5o, it selects the chosen option. A check Is also made to see if one of the predefined
~ selectionkeys was chosert (seaTableE 3 and:fso, the wrraspondingselecuonact:omsundertaken "
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. begln ST ' S S
if (the pick | hst object js ot achve) then o ' '
" if (the OPERATION field of the input record is set to OI' NON AUCEPTJNG) then
Make the pick list object active.
- Set tLa OI’ER.A'I‘ION field of the input racord to OP DONB
‘Remm back to the callmg routmu
elmf (fhe mouse is activa and ﬂae left button was presaed amd it B&s Jnst been pressed) then
-if (the mouss pointer is in the pick | hstdmplayarm)tlml o
Calculate the desired choice, = .~ _ N
if (this list is inclusive) them ' :
Toggle the sme of the Optmn mdaxed by tha choice value, :
ead if; - o
else
Ciear the redtaw ﬂag. .
- endif;
Clear the flag which tells xf A mouse butlnn has _wst been pressed
else .
 case (of the KEY ﬁeld n.':‘ the input record) 1 :s
when (the tsb key) = a
© Set the pick ] hstob_}ect fo be‘. non-active, v '
Set the OPERATION %eld of the mput reoord to 0? NON ACCEPTING.
‘when (the space key) =3+
if (this list is exclusivs) then .
Clea: #l)-the states of the list, '
Set the state of the oPtmn indexed by the chome valye, -

- Toggle the state of the nptlon mdexed by tha Chmca vnlue. )
end if; -
_whm (the cursor up armwkeuy) =
.. if (the present choice i the first option) then
- Set the present chmoe to the last option.
else’
. Set the.dresent chou:e to the previous optlon. :
end if; _ '
when (the cursor down arrow ke.y) =>
if (the present chioice is the last option) theh
~Set the present choice to the first option.
else
Set the present choice to the next ophon
end if;
when (the home key) =5 .
. Set the present chaice to the ﬁrst nfnon.
when (the end key) =>
Set the present choite to the last: optmn. .
when others =3 -
" Clear the redraw fIag. '
‘end case;
_ if {the mouse left button is not prcssad) then ' o
Clear the flag whick teds if 2 mouse huttonhasjustbeen pmssed :
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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Setthes!ahéofthaophonmdexedbythgchmwmue | . N
endxf .
methep:ck hstandupdatamm | ; _ S s
-Sef the OPERATION. ﬁgld of the mputrmrd OP DQNE. : '\\\ e
_ md;f o | 5 | _ T Ny
- end Han_dle_hput_ o '~;‘\\ -

.-8%8{ : Pick_Lists (Dyna‘mic) : .

'BESLNTL | [
BR_FILNTL
_'BUTI‘ERBN’IL
3 CHS_FIL.N'IL
i CI ,FIL.N'IL
I DRAWNTL - l;

mgm_-s-m __Ti;e-ayné;nic-rick_;msa Object

8.81 Purpose ', o
/?‘ '
The dynarmc Eick List object is used wheu hsts of different lengths (dyna:mc) need to be

dlSplayed fromy’ which one optlon must be chosen This. object Is usually used for choosmg &

_ ﬁlename fmm a list.

8.82 Appearance and Behaviour

The dynamnc chk List appeam as a large flat area w1th 3 possxble scroll bar to the nght Onths
flat area fs  text list of available options. If there are more options than can be displayed, a scroll -

* bar apnears, There is an up and a down arrow, An indicator shows what part of the total list is

- visible, The highlighting bar can be movad up ot down to the desired choice by pressmg the

cursor up or down keys r&spectwely

'Ihe mouse can also ba used to choose an optxon :By placmg the mouse pomter on the hst and

pressing the left. mouse button, the option that the mouse pointer is on will be hlghhghted and .

selected Placing tl'.le mouse pointer on the up acrow of the scroll har and presmng the. leﬁi mouse
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" tothe next optxon if there is one. -

N e -__--\\ e

' C?nqm‘er&’ e i _- . e Smﬂ&;:ck Co

| 'button moves the hlghl;ghnngbar to the prekus optlomf there is one. Placmg the mouse pomter . __
onthe down arzo. of the scroll bar and pr,fsssmg the Ieft mouse buiion moves the hlghhghtmg bar - .

The dynansic Jist is _'a dowibly-linked list with both forward and backward pointérs.. *

V"_'t,ype LIS'J.' rsmmnc TYPE; ]
type NAME I.INK 1s access LIST WIC_TIPE;.__'._ o

1 -type :.J:ST nmu:c 'I'!ZPE is
I ral::ord : B
R HE__ STRING {1 -12): : o
| NEXT 3 NAME: LINK; .ov o
BACK ¢« NAME LINK,
end record;

t trpe LIST D ° TYPE .{s fen T

S record _ o ' o
. SMART . - ‘.3 NAME_LINK:
o 'PRESENT TOP s NHHE LINK,' -
. . CHOICE POINTER 3 NAME LINK;
© MAX LENGTH © i MATURAL;
' PRESENT LENGTH * NATURAL;
 LENGTHS o i NATORAL;: '
CHOTCE - -~ ¢ POSITIVE; .
TOP_ROW ~  : ROW_TYPE;
'~ LEFT SIDE : camnm TYPE -
.COLOUR : v SCREEN EOLOUR TYPES
BAR COLOUR 3 SCREEN COLOUR TYPE;

" SCRBLLER COLOUR : SCREEN_COLOUR_TYRE;
end reco:d; . '

e START Pomts to the first option on the Tist, It is the'start ofthe list..
* PRESENT TOP : Points to the first option that is displayed on the screen.
= CHOICE , POINIER Points to the current option in the list that is hizhlighted, :
. MAX LENGTH : The maximum length of the list and is used by the seroll bar 1o deten:mme
' when the scrol} bar indicator must move. .
@ PRESENT | LENGTH : The index value of the h:ghlighted choice w1thm the list. It is used by :
+ the seroll ha.r to-determine when the scroll bar indicator must move. -'
» LENGTHS : Length of the Jist that will be displayed. : :
* WIDTHS : The width of the area that displays the text for each opuon ’Ille wniths must be '
- ' longer than the longest text string for any option. - :
'’ CHOICE : The option on which the selection bar is currently posmoned T
e TOP_ROW : The fitst row on. whlch the Pick List object is dtawn 'I‘hese ate local_ o
- ‘coordinates. -
e LEFT SIDE - The left most column on whlch the Plck List object is drawn, These ara i
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“local coordmates

. COZOUP 'Ihe colom: of ﬁm Plcl: Llst s surface

. BAR C'OLOUR The wlcmr of the selection bat. - :

. SCROLLER COLOUR : ‘I‘heeolourofﬂmscmllbar

Lowl
FE -

L Sets mmal values for the appearance and bahavmur of the Ehck Lxst

"begm

__g[

Imhalxse {he ﬁe]ds of the pack lis*'dam slmctm'e to the values that were passed in.

Crmte Llst

o Sets all the data for the hst of the dynamlc Plck Llst object. | ._ 3 E o

:-_ .:end Create, Llst, .

--Desi:ro__v,vg“mi the options of the dynaniic list that is nséd by the dynamic Pick List,

Create anew ophon for ﬂm hst and set it's taxt ﬂeld to the mput taxt

- if {this is not the first option) then -

: Lmkth:sopnontoﬂ:eﬂrstophon
Setthemlewantpmntersto th:snawophon. Y T

1Y

while (thiere is. still an ophdﬁ) loop;
Destroythathatophon . L o o : o

- end Dastmy _List;

Draws the dynamic Pick List object into the window, -

S ‘:’ S

b pmw

i
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eg:‘n-(theccﬂma'la‘.ﬂ;Fm-:cm:ttothenumbea-ofoptmns“ﬂ:atmbedmpxayed}lmp
~if (the COUNTER = thepreéentcho:ce)then o _
; Setthecolﬁurtothatofihehar .
"else
Satthacolmmtothenormalllst
.-;enﬂ if; .
. ':i‘{therelsanophon)men > D
L Gettheopﬁmtext. '-,-_A;:—:T"" o
‘else -
= Settheoptxonstexttoablnnklma
-"Drawtheteatthnefur thenptlonof!hehst. e
enﬂ loop; - : IR
lf(the:earemoreopnons thaucanbedmpla\ed) then _
" Draw the up arrow of the scroll bar,. : L
" for (the COUNTER from 1 to display length of tha scro]l bar) loﬂp
If(ﬂl& COUNTER = indicator posmon)then
Sat dramgchamctexmmd:cator, .
S Setdrawmg chamtertobackgmund
: enthf : o
" Draw mdehﬂrof the scro]lbﬂ.rusmg dmwmg chamcter '
end’lobp; . S
Draw thedOWnarrow ofthamdbar
oemditi R
end- DI‘B.W, : _- T

Handle Input

ecks” 45 see ‘f the mouse pointar Was onan Optwn whau the let't mouse button was pressed If |

- : so, it selects the option. If the mouse pointer is on the i up arrow or down AITow of 'rhe scroil bar, o

- the lsst is scrolled_ up or down

‘Move Up -
‘if (the present choice is not the first displayed option) then.
© Set thie present choics to the previous displayed option,
Update the scroll bar index by decramenting by 1.
elsﬁ‘ (the first option bas nof been reached) then :
Scm]lallthqopuonsdownbyme : :

Updatethe Surollbarmdexby decremmtmg by 1
end Move_Up, o S =

~ Move Down

i (fhere is another option) then i - -
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(the present chmoe is. not the last displayed cphon) then
Setthepresent cho;ceto theneu:t dzspIayed optmn
Scmllalltheophonsupbyone. _
Cendify B
--Updateﬂlescroll barmde:xbymc;mhngbyl. T
~ endify R
'-ﬂMov.e_I__}ov_m_ : I

begm - o _ S o
i (the mouss is actwe ahd the leftbuttonhas was pressed) then
- if (the mouse pointer is in the pick. lists dlsplay ares) thm
"+ Calculate the presént choics index. - - -
-~ for (the COUNTER from 1 to the choice mdex 1) ltmp
1f ‘{there is another option) then . - ..
* Bet the CI-IOICE POINTER. ﬁe]d to t]ns optmn
else .
- Ser I:he chmca index tn COUNTER - o
Exltfromt]nsloozx P
end if;
- end Toop;
" Calculate the new pos:hon for the scroll bat .
e elmf (the mouse pointér is-on the seroll 'bar up a:row) then
" " Move to the previous option, = '
. Alsif (the mouse pointer is on the scmll bar down armw) then
L Moveto th&nextoptmn _
_ . Cleat the redraw flag. -
._:endlf-
L Delay for ahout 0. 1 seconds
" case (of tha KEY lield of tha input reoord) is
~_ when (the cursor dawg key) => " .
Move to the next gption, -~ _'
_ when (this cursor up key} =>

Move to the previous option. . B L

when {the enter key) = >

Set the OPERATIONS ﬁeld of ﬂle mput record to OP OK.-

" ‘when others =>
. Clear theredxaw ﬂag. -
end case; ; _
. end if; '
- if {the redraw flag in set) fhen =~
Draw the pick list object and update the screem.

end if;
- end Handle Tnput;

Set the OPERA'IIONS field of the mpnt reeord. to OP DONE _

| ._1 T s“ ".“. ._.“' mj‘m . .

Get Name

 Retuens the chosen name and destroys the list.
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.Ch:pte' apter8 . ST R Smen  Objects: —

'begnn.--._ ST '
' Returnihachoseﬂfi[ename. o
- Destroy&zeﬁ}ehst. L
' -;_endGetName e

- [med2] [244 | |

Figure ) 'IheFOmebject T
8.9, 1 ?u.rpose -

" The form object is used when many related numencal values need to. be entered

. 3. 9 2 Appearance and Behakur

- - Atext strmg 1s dlsplayed to the le& of each mput field. The size of the mput ﬁe:d shows the B -
- number of characters that can be entered Real values and mteger values can be entered, but only S
‘one type for each input field, Real and integer values that are entered are checked 1o see that they

are not greater than a maximmm value, and not less than a minimum value. An integer valua cam
also be checked agalnst unother mteger vilue from another mput ﬁeld to see if they are equal,

893 Excepthlns

A umber of exc.eptmns can be ralsed if the entered value falls a test.

INTEGER.. ERROR The value entm*ed is not a recogmsed integer. value o
INTEGER_MIN ERROR ‘The integer value entered is less than a defined mimmum valne _

INTEGER_, WX ERROR The mteger value ente:ed 1s greater than a deﬁned maxmum _
value, )

-«
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Cdehmedfed. b T
e REAL ERROR 'I‘he value entered is nsotarecngmsed real value

] 'REAL MN ERROR “The real Value enwted is less than a deﬁned mm:mum value
e REAL M ERROR The real value entezed is greater than a. deﬁned maximum value .

| Key -rres?se& | Affect on the Form nbject | o
_' Cm-s_di_' up E B f-_Moves the cursor to the prevmus ﬁeld. Iftlm cursor is. already in.
o -the first field, 1t moves. to the last field _ .
|| Cursor dowsi | Moves the cursor to the next field. Xf the cursor is aIready in the st
oo | field, it moves to the first field, - '
|| Cursor left | _Moves the cursor 0 ﬂmleﬁ: by one column If the cursor is- already -
© " f at the start of the field, the cursor moves to the pra\nous field.
Cursor right | Moves the cursor to the rxght by one colmmn, If the cursor is _
_ . -l dlready at the ofthetextmthe field, it moves to the next field,
I K Makes te form inactive. This prevents the form from acceptmg any' 1B
B | more input. This is nsed when swuchmg between the form and static |
| Pick List. objects, e

o Table 8-4 Form Key Deﬁmtwn

- 8.9_.4 componems_

. redord

ACTIVE

' ‘end record,

tn:e FORH TYPE. :Ls

'ACTIVE FIELD : POBITIVE;
'CURSOR_ROW *  ': ROW_TYPE; W
CURSUR_COLUMN : COLUMN TYPE;
- TEXY_COLUMN ¢ COLUMN TYPE;
VALUE_COLUMK s COLUMN TYPE, _

t BOOLEAN;

. INSERTING . .3 BQOLERAN;
' ACTIVE_COLOUR ¢ SCREEN COLOUR_TYPE;
FIII-D COLOUR 1. SCREEN COI:OUR TYBE; .
- TEXT CDLOUR : SCREEN C_‘.OLOUR TYPE;

. _ACHVE FLELD
e CUR.S'OR ROW :

The mdex value of the ﬁeld that is currently actwe
The hardware cnrsor offset row coordinate.

e CURSOR _ COLUM The hardware cursor offset column coordihate : Lo
. _IE}IT COLUMN The left most column fmm whxch the text for the ﬁeld 1s drawn. Thase :

- are ia lc-":al coordmates
* VALUE  COLUM? : The left most colum
local coordmat% ' '

» which the input field is drawn These are in

o ACTIVE: A flag which mdlcates if the fonn is active and accepting mput
® -INSERHNG A ﬂag which md:cat&e if. the form is in msertmg mode or ot.

. Pdse.i.l'é‘?




'_'- Acm COLOUR The c,olour of thie ac.twe ﬁe]d

i o Sets mltml valu&d .for the : appearance and. Behavmur of the Form t’

'.ﬂldDraw, '

 Handles mput fhaf-is directed 'to._the; Form :ohject,- otﬁﬁfwise_ it lgnores €.

. MEID C‘OLGUR “Thé colour of ﬂleJ other non-active ﬁelds."'_._'_

mxr cowme The corour ofthe taxtfo: aach ﬁe.li o

G

I
o

o Inmﬂ’se elds of the fobms Ghject dats struchure o the values that were passed ia.

begin
for (couﬂq ER Srom 1.0 the numbex ef ﬁclds) loop
- iff (the $ield indexed by COUNTER ig accepting inpusj then
. if {this fielg:x/‘ k fhe active field and the form object is active) then
o Bt the colour to that of the actwa ﬁald colour.
.- Setthe coiour to thal: of ihe non-achVe ﬁeld colour
U end i - SR
" Write the- textfor thb ﬁeld
'Wn:te iha ﬁeld S
end if; .
endloopy .
Setthahdrdware cursor. S
¢

 Handle Japit

Drawthefonnobject. .
: lf(thatypeofﬁeldxsanmteget)thm
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e

Conveat the stnng to an mteger Valus. :
excephm i o '
- when (the string cannot e properly convar;ed) >
" Raige tha excepuon ]N'I‘EGER ERROR. C
endi
-1!’ (the integer vahm ig less than tha smallest allowedmtege:r\ then
- Raiss the excepuion INTEGER_ MIN ERROR. - '
elsif (the integer value is greatér than the Jargest allowed lnteger) thm
Raise the exception INTRGER_MAX_ ERROR. .. - . _
: elmf(thm ﬁeldmusthe tested, agamstanoihe:ﬁeld) fien
if (the integer valus {s equal to the other intsger val: 28) then.
. Raige the exccptlon INTEGER EQUAL ERROR. :
endify
end if
besm ce :
_ Converttheshmgtoamalvﬂus.
" exception o
- when (the string cannot be pmparly convezted) =
Raise the excepuonREAL BRROR ' R
- enﬂ B
© if(the real valﬂe is Ie.ss thag the smallest alluwed :ea!) then
" Raise the exception REAL. MIN_ERROR. : '
. elsif (the real value is greater than ‘the largest allowed :eal) then _
R Ra:se the except:on RBAT, MAX_ERROR oL S
-end _Procgss_Fleld e

Next_Field

_ beﬂm o
Process the field,
if (the next field must be mo\red to) then
loop
1f(tha last fieldhas nntbeen reached) then
Move to the next field. - .
Move to the first field.
end if; '
‘Bxit from this loop when the field chosen is accepting mput -
end ioop, .
Set the cm-sor colnmn to the first posmon in the chosen ﬁeld
loop :
if (the ﬁrst field hus not been reached) then
Mave to the p:ewous ﬁeld. :
else -
- Move to the last field.
end if; - :
Exit from this loop. when the ﬁeld chosen is acceptmg input.
end loop; -
Set the cursor. colunin to !heendofthe textmﬂ:echoaen field
ll’ {the length of the text fills the ﬁeld) then

- Pagg'M N
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. Setthocursor columnhothnlastcolumn of the cho-u ﬁ'eld
SetthscumbrmwtnthemWOfthechpsenﬁem : '
endNext F;eld, : -

@ Move_Cursor_Right - |

if (cursor s on tha ﬁeldtext andthe end nfthe ﬁeldhasnotbeenmched) then
' Mava tha cursor to the next column _ _
else .
~ Move to the mext ﬁald
end ity N
end Mova Cursor nght'

-.begm-- L S _ A
L if (the. OPERATION field of the i input record is set to OP MOVED) then L
. Update the cursor offset values. Ths window object has moved and 50 tha forms dlsplay
" is no longer at the sams place it was when mittahsed :
“Set the eursor to it's new pumuon ' :
endify, -
if (the forms object is not active) then
. if (the OPERATION field of the input record is set to OP NON ACCEP’I'H'TG) then
Makethefomsobjectacuveandshowthaha:dwmcurso: - -
 Setthe OPBRATION field of the input record to OP_DONE.
. Retumbacktn thacallmgmutme
. end 11" C .
. else - S |
case (uf the XBY field of the mput record'l 15
when (the left cursor key) = >
_ 1E(the curvor is 4t the first wlmofﬁeﬁd& lhen
_ Move to the previous ﬁald
: else
' Meve to the prevxous culumn. _
end ify
“when (the right cursor key) =>
Movs the cursor the next column or field,
* when {the cursor up key) == :
Move to the previous ﬁeld
whien (the cursor down key) =>
* Move to the next field. :
when (ﬂlﬂ tab hey) =2 '
Process the field and hide the hardware eume
Set the forms object to be non-active.
Set the OPERATION field of the input recmd to 0P NON ACCEPT.ING
when (the backspuce key) =>
if (the cursor is not pointing to the first character in the field) then
Move all the characters from the cursor to the end of the lme, downonelocauon
- Move the hardware cursor to the left one column, _
‘Clear the last character of the line, -
Adjust the actual length ot‘ the line by dectemmtmg it .
end if;
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.C&GPI‘&:'8 o e -
whm (e delete key) s

 Serven O
s S

Mcvasllthechamters fromthecharactarbeyondthecursur totheendof"thehne, s

dows one line,
if(the titrsor < = aeumllengihofthehm)then
. Clear the last character of the line,

- end it _
when(ﬁlamsattkey) >
Toggle the inssrting mode fiag, o
. if (the inserting flag is set) them - '
S Changetheshapeofmaha:dwarecursortoath:‘nhne
- else
_ Change fhe shape of thahardwarewrsor toasolxdblmk.
'endlt'" '

'when (theksyisusedtoconstmctanmtegerorrealvalue) =>

'_ 1f(the actual Jength of the line < field lmgth)thm

if {the cursor = field length) then -~ '
T Adjustﬂaeacmallengthofthernehymcremsnnngbyl
S SR O ehlf(themsemngﬂaglsset) then .

Adjustlheacuullengthofﬂlehnebydécrenmtmgm» B

P

r -

Cadnd

i

s AT ‘Move all the characters ﬁomthecﬁxsortothaendofthalms_,_ up onulucahon

gd_;ust the actual length nf’tha hnehy mmmenbng by 1
- v lfa .
. Insert theneWcharactetmtothelme.- PR
~ . Move the cursor to the next column or ﬁﬁld‘
eL.:t’ (the inserting flag is cleared) then:
_Ingert the new character into {he line,
. "Move the crrsor to tha next calumh or ﬁeld
Jendif; v

whenotiw:s => - o o

“Clear tharedraw ﬂag.
endcase, R
end.;f o '
: 1£(thznedxawﬂagxsset)men '
. Draw the: forms ohject and npdate thesc:een.

*if {tae OPERATION fisld of the input record /= OP NOK, uCCBP'I'.!NG) then [

Setthe OPERATION field ofthamput recortlto OP DONB

o endxf, L o
end_lf : o _:

_eildHandl_e;Inpﬁt; S S

| s.m w-mm

s 10.1 Purpose

 The Window display ob;ect can be moved around the physlcal screen and oontam other objects
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 Tigure 89 The Window Object

8102 Apmfam .and-nehaﬁdur .

w

-The window: appenrs on the physlcal sereen as a wmdow d:splay w1th a shadow to the bottom SRS

right of it. Tt is framed with a single border. The window usuafly has a name and can have text.

 imit. The window object also tonvyerts global coordmates to. local eoordmates for those objet:ts' N o
- thatappearmmdext ' : - R

~ 'The wink}ow.gan_be_. moved around the scrdin using the mouse or t]ie'_}:eybcard' cursor keys: When -
~ the window is in a moving mode, it's frame will change to a different colour. To move the,

E window with the mouse, press the left mouse button when the mouse pointer ison the top frame

of the window. Keep the left button down while dragging the wmdow to the desired position. Tue '
koyboard mode cannot be mvoked dnrectly, but by anather ob;ect usually a button

8103 Coiﬁponimts

e NAME LENGIH The Iength of the wmdow name. It cannot be iarger than the langth of tha
- string for the name, '
o XEYS LIENGTH : The lengﬂ:l of the text that appears in the bottom secti of the window a
- objeet, : )
- & NAME : The name of thet window that wﬂl be dlsplayed in the centre of the top fcame of the'
R window. ' ' '
o KEYS : The text that appears in, the bottom section of the wmdew object This text usually C
- 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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typa mnoow TYPE is -/
racord . S / :
.. NAME_ Lmzo'm "+ NATORAL; :
. KBYSTLENGTH  : NATURAL; = - .
. NAME ‘i STRING. {1..15); - .
-KEYS_TEXT "1 STRING {1*.74), o
... Top ROoWw - : ROW_TYPE;
' LEFT SIDE . . : COLUMN 'rm, _
* . LENGTHS . : ROW _TYPE; L e
. WIDTHS ¢ COLUMN TYPE; SN T
. KEY MOVING : BOOLEAN 3= m::.sz,... e e
.. MOUSE ) MOVING = 1 BOOLEAN 't= FALSE; L S
.7 TEXT COLOUR  : SCREEN_COLOUR TYPEy -
| . FPRAME_COLOUR . . SCREEN_COLOUR_TYPE; -
- TITLE_COLOUR - : SCREEN COLOUR TYPE;
end. racurﬂ, : K Cou

Lo coordmates oo 5 L . _
.~ LEFT SIDE’; "‘he left sn:le of tho wmdow object on ﬁle phys:cal scroen. Thme are in- global
L coordmates S
- s LENGTHS : The Iength of the wmdow obJect in Tows. 'Ihls mcludos the row on elrher s:da o
L requjred for the border.

s WIDTHS : The width of the window object in columns This mcludes the two columns onfl.:. o

 either SIdB roquxred for the border. - . .- -

B ' KEI’ MOWNG When thig ﬂag is settme, the wmdow can be moved around tho screen by" R .

" the cursor keys When tho Enter key i is pressed, the flag is cleared,

S ® MOUSE_ MOVING : When this flag is set, the window is being moved by the mouse, The left o
~ mouse bution must be kopt down for this act:on When the left mi¢ use button § is reloased the

. flagis cleared. . :
-« JEXT COLOUR The colour of text in tho wmdow The' background of the wmdow is
determined from the Bz ckground colonr :

e FRAME " COLOUR : 'The colour of the frame of the window. 'I'o make the frame mvxslble,:" e -
- make the frame foreground and’ hackground coloar the saime as that of the Wmdow_

| background colaur, - .
IHI.E " COLOUR : The colour of the t1t1e on the top framo of the wmdow

- 8.10.4 Methods

- Close -
Removes the Window from the fshy_s;icai screzn, o
. _begm '

Remave tha vmdow objec. from the physxcal sefeen,
- end Close, Do
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. Create %
Sets iiﬁti'ai__-_;;alue's'ij‘dr_tﬁe abpeafaﬁca”and' behaviour of the _Wit.idow;

. lf(thelength*thevndthofthewmdow >=mammunzallowadwmdowsme)thm

Ri:lfse the ﬂxceptmn that the window is too large o
Tnitialise the ﬁalds ofthawmdow data stmcture io. thevalues thatwerapassed .
end Greata, o : S . :

 Writes a steing to the Window, ¥ a word carries on beyond the edge, it is wrapped around, 1¢

there: are less than 11 characters on the line before the Wmd0w hordm: I there are more"_ o -

_ L.haracters the word 13 t:uncated

begin - _'."_.'_\‘\{“1:.‘, . .
Toop: L
Set ENDING == the l&ngth of 8 hna onthe.Wmdow plus S‘I‘AR’I‘ 1.
if (e ENDING <« length of the string) then - -~ _
for (the COUNTERZ in 0 to the wrap around length) lQOP B
" "if (the chardicter of tha string st (ENDING - COUNTERZ)maspaca) then
-~ Sublract COUNTERZfromENDR\TG : Sy
end if; i S N
- endloop; ' '
‘Writé the string from START to ENDING to the buffer
Set the START = ENDING + 1, _ _
else : ' - T
Wntathestnng fmmSTARTtolastcha:acter ofthesmng ' o
Exit from this Joop. - o :
endif; -
end loop; -

end Paragrapher;

 Draw
Draws the Window in'a_:he buffer and frames it It writes the name and any text to the buffer.

'begin _ _
- Sel:theswaofthewmdowmthebnffer
Update the appearance of the window object,
.Set the new location thhemﬂowobject

Make & shadow. S

o end Draw;
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' Draws the Wmdow ohject. 'Ihls is used when tha Wmdow nhject has not moved ftom rt’s 1mtia1

o posmon

3 Clears.ndframethemdowbnﬁer _
Write the nare of window (o the bui’fer. -
Wnteanyte;xttothebuffer,mkmgsurethstwordssho:terthmllchmctemonahnaare
not truncated, . . _ _ _ _ _
" Write the keys texttothebnffer ' _1- _

endUpdate,

L Key_Mové_ |
- .Mo_ves the Window around on the physical screen using the keyboard cursor keys.

© case (gf theKEY field ofthemputrecord}ns _
when(thecursoruparrowkey)=> :
- if (the top row-of the window is below the physical sorsen top lme)then
- Decrément the top row of the window. _
endif' _ .
when(ﬂlecursordawnarrowkey) mH L
i (the top row of the window plus it's lengih is < tha maxxmumlangﬂmf thaphyswal
. sereen) thep :
Tncrement the toprowof ﬂie mdow. '
endify .
when (the cursor left acrow key) = =% ' '
if (the Jeft side of the window is > the first column af ﬂ:e phys:ca! scmen) then
Dectementtheleft side nfthewmdnw
Cendify, _ _
when (the cursor nght key) : S _
if (the left sids ofthawmdow plus it’s widih < thelast column of the physxcal screea) then
Inuremsntthzleftsldeofthewmdow. . '
end if; _ _
when (the enter key) = >
Clear the flag that shows that the mndowxsbmng moved armmd thsephymalscreenby
. the cursor_keys, .
Theframeofthswmdm#issetbacktomrmal :
TheXandYﬁe,ldsofthemputreoordmsettoﬂ:etoprowmdleﬁmdeofthemdow
_ respectively. The OPERATION field is set to QP ] MOVED fo tell any other objacton
top of the window that the window has moved,
'[heﬂagto:edrawthewmdowmset
_when others = >
. Do nothing. _
end case; :
o lf(thetcprowofthamdowmfntotheoldtoprow\mlueortheleﬁmdeot‘thawmdowxs :
" J=to the old left side value) then - o
'The flag to redraw the window is set. :
Theoldhpmwvaluamsettothepresenttopmwvalueofﬂ:amdowandthaoldleﬁ
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sldavalne:saettoﬂle present leﬁsnde vahle of the wmdow
endif; . R
lf(ﬂleredtwﬁagxsset) ther
Copythnmainbuffertomemn T
Copythawmdowbuffertothescwan Ll
Makaashadowforthewmdw S _
end if; ' ' : '
if (the OPERATION ﬁeld ofthe input secord is /= OP MOVED)ﬂlen
Set the. OPERATION ﬁald of the mpvutrecord OP DONE. - -
end if;
' end Key Move;

1< _use Move

| Moves 'th_e:. Wmdow around o the physmal scr.eén -usﬁig the mouse.

begm : -

lf(theleﬁmnusebutmnhasbeenpressed)ﬂmn o : '

. if (the mouse pointer’s row coordmata is intherange mwhlch thewwlows toprow is
allowed to be in) then: o
Set iha ton raw of the wmdow tu the row coordmate nf tha maﬂ.sa pomter.

dse .
. Set the topmw ofthandow to the mm-uum value the top row can have.
end it; }
if (the ﬂ:ffemnce betwoen the mouse pomter's coluron coordmnte and tha mouss pomter '
- offset is.> the difference between the maximum screen width and the window widih) then
- Setthe mouse poiuter offset to the sum of thé mouse pointer’s colurmn conrdmste and the..
mndOWMdth,butmmuuﬂiamanmumscreenmdth L
elsif (the difference between the mouse pointer's oolumn coordmate and the mouss pomter IR
offset is < physical screen’s left side)-then
Set the window's left side ko thie physical screen‘s leﬁ side, and the mouse pomter oﬂ’set
. - to the mousa pombar’s column coordinates. -
 glse - - '
et the window’s loft side 10 the difference batween the mouse pomter's oolumn .
- coordinate and themousepomtet offset. . _
end if;
if (the top row of the window is !z- o the old top TOW value or the leR side of themnduw
is /= 1o the old left side value) then N
The flag to redraw the window is set.
Theoldtopmwvalue:ssetto the present top rawvalueoflhaw:ndowand the o]dleﬂ;

: side value is set to Iila present left side valne of tha window. : .

- endify _ .
Clear the ﬂag that shows :hat the wmdow i bamg mm-ed around the physmal scfeen by

the mouse, - _ _
Thaﬁameofthemndowxssetbacktonormal . ' .
The X and Y. fields of the input record are set to thetop roWandleftmde ofthe\mdow :
respectively. The OPERATTON field is set to OP_] MOVED to tell any- other objact on
top of the window that the window has moved.
The flag to redraw lhemndow:sset ' :
end if;
if (the redraw flag is get) then
Copy the rzin buffer to the screen,
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_ Copythe“dndowbuﬁartothem LE
Makeashadwforthamndow ]

mdll’, E - ' -
. if (the OPERA'I‘ION ﬁald ofthemput ;er*brd ;s f— OP JMOVED) then'-
5 SettheGPERA’I‘ION‘ieldofthemputreooiﬂ O'PDONE S

- endify _

'-endMouse Move, .

o

H -ﬂ

Handle Input

o Checks it the Wmdmv isin keyboard or mouse moving mode and acts accordmgly I not, it )

o checks the mouse pomter and buttonto see ifit mst change the Window’s state to mouse movmg
N ;:_--_mode. If none of the prevnous cases, are valxd 1t adjusts tl:le coordmates fromy global to local

it (the flag showmg thatthawindow is bemgmovad aroundme ph}ﬁcaiscrembythemouse
© is sety them . - - _ S e
Movethewmdowusmgﬁlamousa. C T '
elmf(the flag showing thatth’amnﬂowmbemg moved arotind thephys;cal scteenby the
-cutsor keys is sef) then . _
Mcvethemndowumngthscursorkeys o -
ernf(themousemactWemdthamousepomtemsonthetopframeuftha“undWandtha
.. left mouse button is pressed down) then - B
.Settheﬂagthatshowsthatthewmdowisbemgmovedamnndthephyswalscreenbythe S
L . TTiouss,. :
'-'Iheframeof&newmdow:ssettothemcmngframeaudihemdowdmplayonthephmcal
.. screen is updated. N
. .The qld top row valueis set tothepresenttoprowvalua of the window andthaoldleft
7 side value is sattothapreaantlaftsxdgvalneofthﬂmndowﬁl‘hamousapomteroffsat : AN
.lssnttothed:ffemncabetvveenfhamousapomtpr‘scoll.mnccordmateandthole&s:de T
- of the window. . . o E T e
©-*  Set the OPERATION field of themputreeord = OP_DONB
'elmf (the OPERATTON field of the input record = OP MOVE)then :
Set the flag thut shows that the window is being moved amund thephysxcalscreenby the
. cursor keys. _
' '_I‘heframeofthe\wndo\nssettothanmvmgf::ameandthewzndowdmplayunthaphyam]
sczeen is updated. -
'I'heoldbprowvalualssettuthepresemmpmwvnlueoflheMndowandtheoldleﬂ
side value is set to the present left side value of the window.. - _ o
. Set the OPERA'IION field oftheinput record OP_] DONE. -
' Adjusi:themousepomtaraoordmatesmlomlcoordmatesthatmmmuvetothewmdaw’s
- top Jeft display corner. Allsmeenobjeclsontopofthewmﬂowhaveooomatesthntm R
S reianvatothlstoplaﬁdlsplaycomﬂr - - . '
end if;-
end Handle Input;
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[HELI’]
| _.j F‘hﬂshedHMove,

1 Diqp]ayﬂt&t patagmphofhﬁlp | .

. Display second pacageiph of belp.

- FigureS'—l The Help Object

904 Purpose _

SE

stplays halp text for the hlghhghted 1tem ona menu, a partxcular subscreen, or. durmg some | o

process of the apphcatxon program

9.0.2 'Appésarancé' and Behaviour

' The help text is 4 paragraph of information that can be placed anywhere on the physwal séreen, -
To prevent the help text from destroymg any information that is already on the screen, the help
_ object uses the window object buffer. The followmg procedure for dmplaymg help is fOllOWed _
e Setup the witidow object buffer. This includes clearing and framing it
-« Draw the help object in the window object bitffer, -
“e Copy the window buffer to the physical screen.,
¢ Make a'shadow for the he'lp -obiect_,

"~ Oncethe help text has bean read cop}' the maisi buffer to the screen, Tt wﬂl appear as though the
_ he.p object has bepn removed. - :
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The help text can be qmte Iarge (dependmg an how many items of help 1t conslsta of) ami 1t is _ "
not used that often. ‘This would waste memory if it were bard-coded into the program - Memory . o
‘that could be used in many of the application’s simulation processes, The text is therefore written -~~~

" to 2 file (BLECTOR.HLP) that is stored on disk in the same’ directory as the program. X the help .

| file is not found when help is requested an error message will be dxsplayed instead of the help- -

- timt, I the help file is found, but there is no help text for the option requested an appropnate” -
error message wﬂl be dlsplayed mstead of the help text : -

'Two paragraphs of help text can he dxsplayed Words wu;h less than 11 charactets on a lme are_ﬁ '

_ wrapped amund to the next line, otherwise the words are truucated at the. edge. The help window -
" can be mipved around the physlcal screen usmg the mouse 01: by pressmg the Move button ang

then usmg the cursor keys ' : :

19.0.3 B -Cbﬁibonéhts- i .

typa HELP ITEM TYPE is _
record i} o T
: INDEX .+ . 3 HBELP_ SCREEN TYPE; )
. LINE1 LENGTH, i
TLINEZ2 LENGTH ' NaEURAL
| - opIwgiy . 'j 1
' - LINE2 -3 STRING (1..250);
and[reudrd;' : o o '

tgpe HELP SCRBEN TYPE is
rocord _ : .
S5CR .t Windows. WINDOW TXPE,f
_ BUTTONl z Buttons. BUTTON _TYPE; :
_ BUTTONZ o Butt ns. BUTTON TYPE;_K
“end record, :

The HEI.P IIEM TYPE is used to retrieve the help text from the" he-Ip dlsk ﬁle 'I'he '
- HELP_SCREEN TYPE contains the screen objects that displays help te..t on the screen. .
s INDEX: The help index associated with a help. item. It is used to search the help ﬁle to find :
- the help ztem needed,
s LINE IENGIHI Length of the first string that is used for the first paragraph of help text.
. LINE LENGIHE Length of the seoond strmg that is used for the second paragraph of he}p
text. :
* 'LINE] : First strmg that holds the text for the first paragraph of help text.
e LINE2 : Second string that holds the text for the second paragraph of help text
. .S'C&'E “The help window object. -
* BUTTONI : The Ok button which is situated to the bottom left ofthe window.
. BUTFONZ The Move button wlnch is situated to the bottom nght of the window.
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. end Find Help;

: 9 0 4 Methods , PP

Imtialize }Ielp Path

o Get dt:falﬂt dn,ve a.nd drrectory |
-end Imhalme Help Patil N
VA

e

'?"311“":t The other two. parts deal with- ﬁnding the help 1tei‘n in the d;sk ﬁle ELECI‘OR HLP, a:nd
d*’\playmg the help on the 3 screen TR

+

S ":_-:T.:_-_‘.—.'-‘beglq s

Opeﬁ,hedlskﬁhELECTORHLP
. exceptio
whan(&aﬁlacannotbefonnd) =D
" Clear thY flug of found fils, . ' y
Amsﬁ;amssmgﬁleermrmessagetothehelp 1temrecord B

end _ .
1 (to help file was found) then

Clear the flag of found hgip item. -~

while (not the end of the help file) ioop

Read a help itetn from the disk file. - '

ﬂ(the help téquired = theitemreadfmmthaf‘;le) then

. Set the flag of found help item. =
Exitfmmthmloop '

endloop : o

if (the help 1tamhas not bemg fOund)then ' ' o
Assuﬂmamrmesmmmthahelp 1@mmmrdsa)ungthatthemismhdpwaﬂable L
' fu\ 1biy item, i : .
“end ifs ' :
Ciosefhehe!pﬂzskﬁle
end if;

. Gets the default dnve and dxrectoxy oftha help ﬁle at sta:t of program executlon. 'Ilus wf.ﬁ bq;, -
© used whenever the help file needs to be: read o _ B

This method is dw.uied into three parts. “The m main body"handles inpnt that s diected 0 s the help .



T

!. ag@’erp .. ‘ : cr F _ . '. — . - mmiﬂw;“ |

- -_-Creata theHelp wmdnwobject BT
' the Move button. © © -7
- '.Instruct the help window: oB_;ecttodraW:tselﬂ
.. if {there is a second paragraph of help) {hen '
Dlsplaythusecondpmgmphmahngsuretbatwordsnwtheedga arenottmnnated
butmpvadtothanaxt] le. S
..'-endll’ S - N
- Tnistynet the Flmshedbuttono]:ﬂactto draw 1tself
. Tnstruct the Move hutton objest fo draw jtself.
" ‘Write the window buffsr to the physical s\Heea
- end Dlsplay He\p, R

hegm g
“Find ﬂmhe.g 1tnmfmm!hedxsk ﬁ]e
D;splaylhehelpanthescreen o
Joop - o
‘Get mputﬁnmthelnputteroh;ach o e _
Sendthempnttothewmduwnb_]ect Anymputthatconue:nsn, wﬂlbe;handledby:t‘ A PR
"..Sendthemputtn fhe Finished button object. Anymputthatuunéerns ¢, will be handled by it. - (R
'_SendthemputtatheMovebﬂttunch;ect Any input that concerss it, Wﬂlbehandledhy:t Too
1f(thn OPFERATION field of the ingut record = QP_MOVE) they - S L
Sendthemp tothawmdowob_le?(.tsothahtcanpnt;tsalfmthekeyboardmmmode e
o (Movadaroundonthcscremwnhthecursbfkeys) : R
-'elsxf (the OPERATION: ﬁowof the. ',hput record oP '.FINISHED) then S
Emformthjsloop. e ] L S
. end it - :
end loop; o e
-+ Copy the m- 'nbuffertothescreen.
' mﬂMmH et

--'&I‘.




CHAPTER 10

THE SCREENS OBJECT

10 1 Intmductmn

P L

Thxs packagez tges the Screen Objecr,r toy hluld larger objects which ate moze uspful but also more_-'-' .
complex, A’ genenc subscreen ohject bullds the foundandn ﬁur the mon, PROMPT and STATUS
:suhacreen o‘cjects R : : : :

__ 102 -- Suh_fs_cmel;l.__ .

. e
| (5 o] [E] [ow]

| Esc-Escapo Flil-_Ialp M-Ok.

Figure 10-1 The Subscreen Object

10.2.1 mpose
Suhscreens get mput from the user and give output o the user, Input is @ *zlfymg parameters for
processes or choosing from a list of Options Output is status or error messages
10.2.2 Appmmnce and Behavmur

The subscreen object can he placed anywhere on the physical screen, To prevent the siibscreen
- from destroying any mfonnatlon that is already on the screen, the subscreen uses- the Wmdow
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- _-ob]ect buft‘et. ’I'here are tvm dlfferent represantatlons for the Wmdow object buffer (See Chapter o |

7). The followmg pm*?.ss is followed 1 ¢

e Setup the "Window object buffer. This mcludes claarmg and frammg it, o :
~-* Copy the pari of the pliysncal screen that is gomg to be overwntten to a separaue buﬂ‘er o
B (Requlred for method 1), X

- @ Drawthe subscreen object mthe wmdow buffer The order of execut:onbetWeen the pre\uous o

. point and-this one can be mterchanged L _ T
* Copy the window buffer to the physical screen, S
- & Make a shadow for the subscréen object. - .

Sroon cbjosts
o 3 they appear
| onthescreen,

AT w7

. Button
o Object

..mnumu .

" Window Ohjoct
Figure 102 A Suﬁscreén 'iject-cdﬁsists'gif several Screen Obj_eéts. R '_ L

Once the subscreen is no longer needed usmg method 1 _ )

s Remgve the shadow, = ' ' o

* Copy the contents of the second buffer back to the physical screen, Tt will appear as though '
the subscraen has been removed.

' Once the subscreen is no longer needed nsing method 2
. Copy the main. buffer to the sereen, It wﬂl appear as thuugh the subscreen has 'been removed '

The subscreen objact consists of a window object and four buttons Ok, Cancel, Help aﬂd Move,

The subscreen. can be moved acound the physu:al screen using the mouse, or by pressmg the Move
' button and then usmg the cursor keys.
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- _B'ut'tjm': Pu"pose ot the Button

Ok | This tells the. subscreen ob;ect that tha input antered 15 oorrect (1f mput was
B requasted) or that the message lias been read, o i

Cancel | This cancels the present input as well as thie present p:ocess Control is '. i
- | given back to the scheduler. "This appears to the user as though the process |
| -was cancelled, another process can then be chosen from the menus.

'~ Help "This valls the help object to dmplay on-ling help about the prESent o
L _.subscreen or a part of the apphcaﬂOn program. :

Move | Fhis allows the subscreen to be moved around the physwal screen by the :
.| cursor keys. The frame will change colour when this mode is active. Once

‘| 4 suitable position is found for the subscreen, press the Enter key 'I'ha -
framie will change back fo it's normal colnur :

'I‘able 10-1 Purpose of the Subscreen Buttons

i
——

"_ _.i+ypa swmvs wm ia 0
I recapd.
OBJECT MTIVE L INTEGER. TYPE,

© CURSOR_ACTIVE ¢ BOOLEANT
' NON RCCEPTANCE : BOOLEAN; . -
I-IEI-P INFO - : INTEGER TYPE;
"TEXT LENGTH' . :+ NATURAL: '
TEXT 1 STRING (1.:100);

- end raonrd:

| type BUTTON HOIJJER ARRAY is array {1..4) of Buttons. BUT'TON TIPE, '
type SCREEN TEPE is

Crecord - o
SCR .t Windows,WINDOW | TYPB; -
ﬁtﬂ:moﬂs ..+ BUTTON HOLDER ERRAY; '
BL_BUTTONS 1 Boolean Buttans.BOOLEnN BUTTDN T!PE,
. LINER : Input Lines.LINB_TYPE; : '
_PICKER + Piok Tists,LIST 'I‘YI'E, _
"PICRYR2 : Piek_Lisrs.LIST D TYPE;
PORMER 1 Forms.FORM_TYPE; _
- STATUS 1 STATUS TY?E; -
end reccz:d, :

* OBJEC'I‘ ACHVE I-Iolds the code determmmg the active screen objects for the subscresn,
¢ CURSOR ACTIVE : A ﬂag which determines if the cursor should be active. It is needed when
- petting help for a subscreen that has an active Input Ling or Forms object, :
© NON_ACCEPTANCE ; A flag used to pass control between the Pick_List and Forms ob;ects _
o HELP INFO : The help index for the subscreen. -
& TEXT LENGTH : Length of the text that is displayed an the subscreen
‘s JEXT: Text that is d;splayed on the subscreen.
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* 'SCR:'The Wmdow object ot which the subscreen i8 buﬂd _ -
. "BUITGJ\ES' An array of four buttons which initiate certain’ pmce-sses ' S
» BL BUHUN A Boolean_Buttons object. if needed by the PROMPT subscreen nbject. s

* LINER : ATnput Line ol:gect if nseded by the PROMPT subscreen objéct.

"o PICKER - A static P;ck List object if nesdied by the pROMPT subscreen object
_PICKERZ A dy?namm Pick_List object if needed by the PROMPT subscreen object
FORMER ; A Forms object if needed by the PROMPT subscreen object.

' STAIUS The present status of uextain propemes of the subscreen.

. I I

1024 Methddé o

Halt Processing
Che&:_ks to see if 2 key was *vaits antil another lcey is pressed

bmm : '
Get the status of ther kevboml huffer, Co
if (there js a keyboard chipeter in the keybo..d huffer) then
Get the key that was pressed. : o
end if} :
- Return the statug of tha keyboard huffar.
exid Halt Procassing, .

| Contfnue_Pr'omsing |
Waits until_ a key is ﬁres.siﬁ on the keyboard,

begm
Wmtumlukeywpressadonthe keyboard,
* end Conhans Processmg, '

Create

 Sets initial valueg for the appearance and behaviour of the subscreen. A subscresn consists of
* yarious sereen objects which each need to be initialized.

i _ o
Create the Ok button with the required properties.

Creato the Cancel button with the required properties.
Create the Move bitton with the required properties,
. Create ths He}p button with the requued propemes
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o Cmp!srlo ' '_ L 'The Scroéns Object |

. case {the addmonal actlve screen ohtject) is
" when (Boolesn_Buttong)y => *. '
" Creats the Boolean Button wﬁh the reqmred ptoperhes. '
whm([uput Ling) => - -
‘Creats the Inpuk Line with the required pmperhes‘

. when (dynamic Pick List) => . Co
- Create the dynatmc Pick_List with the reqmred propeu:ttes
when (Form or static Pick Llst) => :

lf(themis & fdrmandalist) then
"Taanlst< >F0rm" to the keys taxt.
:.-'end:f, - : DT
'_.if(theralsahst)then . [
~ for (the COUNTER from 1 to last aptlon) loop L
© if (indexed option text length > miaximin text length} tlnm _
Sat ﬂm mnmmum text laugth to the mdaxed opuon text length. -
end loop, . L -
"Create the static Pick L‘lst w:th the requued pmperhes. :
- Caleulate Teft mnrgm far form
Celse

if Lthete isa form} then oo
t’or (the COUNTER from 1 to- last ﬁaId) lonp _
lf {the indexed field is accepting'input) then - -~ -
. if (the indexed field value longth > meximum value langth) then
st ﬁm manmum va[ua lengl;h to the mdexed ﬁeltl Value 1ength,
coendify
" if (the- ‘iidexed field taxt length > miximu fext leuglh) then -
" Set the maxmmm text length to the mdaxed ﬁeld ta;;t length
end iy - .
: if(themdexmﬁeldrow > mmmmnraw)then -
' Setthemaxmumruwto themdexedﬁeidrow a
: .emd ity o
end ify
e endiﬁﬂll, -
- ond if
it (the w;dth of the wmdow < least poss:ble wxdth) then
o et tha width of the \wndow 1) the least poss:.bla width.
Coendify 0
- if (the lmgth ot‘ the Wmduw < list Iength plus padﬂmg) then
Set the length of the wmtlow to tha list Iengrh plus paddmg. '
end if;
end;.

Ta

' _' whenothers :> Dnnothmg

Create kY Wmdow wnh the requued propmnes.
end Create; .

Draw.

K

Draws or updates the appearance of the subscreen object in the window buffer which is then
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| Chapterlo : — R i{ ’7""""" cens Object -
_-copledtothephyswal screen. S S o \ R
(updatlngthcscreen)then S S
Update thewindowbuffhr o
élse - o

if (the cussor actwe status is set) then
- Showthaha:dwaracursor. _
- end if;.
Draw the subscmen in the wmdow buffer
end if; . ' ' o
_ for (the COUNTER from 1 the number of screen buttonsj loop
© o Draw the screen 'button indexed by COWTER W
.end loop, :
case (the. addmonal active screen object) IS
: whm {Booleun,_Buftons) =2 . . '
 Draw the Boolean_Button in the Wmdm.v buffer
when {fnput Ling) =5
Draw the Input Line in the wmdcw buffer. ::-_\‘_' '
when (dynamic Pick List) => - .
 Draw the dynamnic Pick_List in the window buffw
 when (Porm or static Plck  List) =>
if (thera is a list) then ' :
Draw: the static Pick | L:st in the wxndow huffer. :
- endif; S . .
. if(there is a form) then '_ s
_ DrawthaFormmtlmW'indowbuffer
Coendify W .
whenothm >Donnthmg o =:}'
- end case; .
Copy the window bui‘fer to the screen and show tha mouse pomter
end Draw; L :

T

Proceis ‘Fiirﬁi L

_ Converts tha datain a ﬁeld of a Form to an mteger or real numbar If there is an error, an exror
© message will be dlsplayed '

- Field_Error

Wnte sftor messige to buffer and than dlsp]a}' oI sereen.
" Delay for sbout 1.5 seconds.
- Redraw the subscreen.
end Field Enor;

begin '

Handle the mputfor theforms -

if (the OPERATION field of the input reeord OP_NON_ ACCEP'I']NG) then
Satthesubscm ﬂag fornonaccephncatotma. _
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endif; - ' '
Set the OPERATION field of tha :mpnt xeoord to DI’ FORM PROCIESSED

- exception

. when (umecogmsed mteger value) >
Write error message that integer: valne is 10t mogmsed
when (integer value < mininum) =>
- Write eryor message that integer value mustbe ‘> = nnm:mm:.
when {intager value > maximum) =>
“Write error wmessage that integer value must be <= maxlmum
© - when (two specified values equal) =>
© White error message that intepet valus cannot equal other gtoup Values
when (unrecognised real valug)=> . _
- Write error message that real value is not recogmsad
“when (real value < minimua) =>
* Writs error message that real valne must be >= minimum,
when (integer value > makimum) => o
Write érror message thit real value must be’ < maxmmm.
end Process. Form, S }

Handle Input

Thisis a ganerahsed routme 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.: ¥ the Cancel button is pressed, a USER_ESCAPE exception wl‘l‘l be’ ﬁenerated and the
subscreen object will be removed from the screen. Tf the Help buiton is pressed, a help ubject o
~ with relevant information about this subscreen object or part of the appllcanon program, willbe
dlsplayed : - '

begin - '
Send the mput to the “andow object. Any mput that concetns it, w111 be handled hy it.
‘case (of the KEY field of the input record) is - . .
when (the enter key) =>
Set the KEY fiald ofthemputrecmﬂ tothatforthe Ok button.
when (the F1 key) =>
* Set the KEY field of the input record to that for the Help button.
when (tho escape key) =>
Set the XEY field of the input record to that for the Cancsl button
when others = > Do nothing.
end case;
Satacountertomdaxtheﬁmtbutton.
Joop . .
Send the input to the button ohject mdexad by the counter Any input that ooncems it
' will be handled by it.
Bxit from this loop when the mputhasbeenhandledby 2 button or there are no more
© buttons.
Increment the cmmbr for the next button.
end loop;
case (of the OPERATION field of the mput record) is
when (the Cancel button was pressed) =>
if (the cursor active flag is set) then
_Hide the hardware cursor, :
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end if AR ' i '
Clear thapresent mbscreen ftomthe streen,
- Raise the exception [JSER_ESCAPH, - °
when (the Help button was pressed)’ w> .
_ .Cluarthepresantmbscreenfromrhasm
) _1f (the cursor active flag is set) t!‘xen
© Hids the hardwate sursor. .
eﬂd If, o . .
.. Get the help object to dxsplay the relcwant heip. :
- if (the cursor active flag is set) then _
. Show the hardware cursor. :
- end if; - »
Show the moute pomter. _
- Draw the sibsereen in the wmdowbuffer.
© " when (the Move button was pressed) => -~ -
" 8end input to the Window"'s Handle Input to pi.lt itin movu-g mode.
when (the Window has moved) = > . _ e
- case (of the active screen objects). :s - o : -
- when (Input Tine) m> i '
Send input to the Tuput Lme*a Handle Input to get the new offset coordmates.
when (Formsg) = > -
-Send input to the Fonns‘s Handle Input to get the new offset coordma!m
when others =3 Do nothmg. .
end cade;
* when (0P DO} = > : .
- case (the additional active St;reen object) [
when (Boclean_Buttons) = >
case {of the KEY field of the input recoﬂl) is
when (Yorykey) =>
- Set the KEY field of the mputrecord l:othati‘br theYes button
when Nornkey) => = .
Set the KEY field of the mput moxd to that for tha No buttan
- whey, others =>' Do noﬂ:mg _
end case; ' ' ' :
Send the input to the Boolean Buttons ob_}ect Any mput that concerns 1t
will be handled by it. =~ _ . .
when (Integer_Input_Line) = > ' '
if (the XEY field of the input record is in 0..9 | MINUS l BACKSPACE l
* akey > 255) then :
. Send the input to the Inpu_t Line ob_]ecl: Any input that concerns it
- will be handled by it. . .
end if;
when (Real Input ) Line) == >
if (the KEY fieid of the input record is in 0..9 | B | & | PERIOD |- MINUS |
BACKSPACE. | akey > 255) then _
Send the input to the Input_Line ob,wct. Any input that concerns it
will be handled by it. .
end if;
when (Strmg_Input Ling) = '
Send the input to the Input_Line object. Any znpul: that concams it
will be handled by it, _
when (dynamic Pick List) =
Send the input to the dynmuc Pick List oh_]ect. Any input thnt concerms it
will be handled by it. _
when (Form or static Pick_List) =>
if {non acceptance flag is set) then
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S 'C?xapter .

o endify
- ._lt'(therexsahst)then

- The Screens .Obje;f .

Clearthenonacceptmceﬂag

Set&[ecmacuveﬂagwws&.:..” R R TR | k\ -

Set the OPERATION ﬁeld of the mput recon:[ to OP NON' ACCEPTING

n

Send the input to the static Pick ] List object. Any snput that concems 1t "
will be bandled by l.t o

'end ity

i (the OPERA'I:ION fiold ofthemput recond OP NON ACCEPTJNG) *h‘*“

Setﬂ:ecursoracnveﬂagwtme o

" endify

- 3E (there is a form and.the OPERATION field of the mput record 1= oP DONE) then
Sand the input {o the Form object. Any mpﬂt tbat concerns 1t : : _
wlll be handled by it. .

| emhf

whenothers ; >Donothmg

: when other_s = Dn nothmg.

- _eml Haadle Iuput,

[Emmp.j

I——1 Lcamu Lne!pl (M —I

prhysomemessagemformmgfhe '

| | BscwHscape métﬁm_ Eater=Ok

. Figure 10-3 The Ervor Subscreon Object

10.3.1 | P.u'rpiose.

The ERROR suhscreen displays error messages '_tEa the program'needs to inform 'the_\._useff ahout |
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. _"_'_'The frame wﬂl appear mreﬂ as an addmonal telmnder thatan ercor has occ ‘*red

i '_Creates 1S BRROR subscreen ob]ect. Dlsplays ﬂ1e e.rrof: message and once 1t has been read it is e RN
o "‘removed from the screen o : : S Lo S

. . b%m

c Settheadd:honalactwescreeno!z]ecmmnone. R
-, 8et the cursor active flagto false. - . o o S0
- Set the hely info to the present help infp, .. - - 0w
: _-'Setthetaxtforthesubscreenmmemessagepassedm

-. ‘Create the Error subscreen. . _— IR
Drawthaersubscteen,
"-_.-1009 - '
“Get input from the Inp]ltbsr ob_lect : ' T o '
.. Send the input to the Error subscrees ob_lect Any input that concerns 1t\m]1behandledby 1t.
i (the OPERATION ﬁeldof the mputmcord .OP. OK) then B
. Entfromtlusloop* . . _ - Lo T
Ramovet&eEmrsubsareenﬁumthephysmalscreen R
_.-end Wnte, o .

. 104 PromptSubscreen

:"‘_‘ _' o R Screen Oluect ] Typeullnput - _
- 10 4.1 Purpose A _.Boolean Buttons Booleanresponse (Yw!No)
- ' R -Inputhai Intsgervalue

The PILOMPT‘ subscr.een dlsplays a e —
. _mes_sageandﬂlengetsthe;equated- I“P“_t-l-‘;m_e . Rea“‘ﬂ“e‘ L
 input. Different Screen Objects will || Input Line - String e T
be !189(1 to get | d:fferent types Of M Form - Relatedmteger and real values ||
o | Pick List(staticy (Lt =~
|| Pick List (dynamic) | List (usually filenames) |

~ Table 10-2 " Different types of Prompt Subscreen Inputs




Chapter 10"

ﬁ.':--..m..?-crems Object. o

—

[PROMPT ]

: :fmput Mmﬂmm

 Pigure 10-4 The Frompt Subscreen Object (put Line)
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Gapachor -~
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* Real Admittanes | ) A

'-L_JI__J

==,

- BscwBscape Ri=Help EatermOk TabmList<->Fotm

1042 Mothods

Figure 10-5 The Prompt Subiiiven Object (Pick List & Form)

© Add_To List
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- .'-Adds another opuontothe dynamlc list f-:om Whlch tﬁe user mnst choose. A

PR

begm ' '
- Add nawe to dyna:mc hst

. end Add To L:st, R

B R;ehd (Lxstand Fp@ |

: ._ Creates. and draws a PROMP'I‘ subscreen thh 2 Ple List and For.ms object. Optl(ms it the hstT ey ..
"can.be set and the form is ﬁlled in by the user. After the Ok but:on is pmsed the orsenis .- -

removed from the screen
L _Settheaddmoual activescmcn ob.;ectsto thesiath;ck I.tstandForm
Set the on accepting flag to tris. U .
. Setthe tursor active flag fo falss.
; ._."Setihshelpmfofathapmenthalpmfo _ .
' 'Createthermptsubscreau S A
DraWthaPtoﬁlPtsubécteen e e
loop :
‘Get jnpnt from the Inpuh‘.er o‘b_]ecl:,

- Send the joput t the Prompt subscieen ohject An]r mput that c@nce_ms 1t wﬂl be handled by 1t S

- if (the OPERATION field of the input record - OP OK) then :
lf(thermsaform)then o
" Process the input of the present ﬁeld. - o
if (ihe OPERATIONﬁeIdof the mput record OP FORM mocass:sn) then
. Emtfromthlsloop . L
endlf : _
Exxtﬁomthls}oop._ T ' e
: eudloop, : _ o L
" Remove thal’mmpt subscreenfromthephysical scresn.
‘end Read;

28

Read (Form)

Creates and draws 4 PROMPT: subsc:ean thh a Form Dbject.. The form is ﬁlled in by the user.

After the Ok button is pressed the sutxscreen is removed ﬁ:om the sereen. -

\‘
- hegm . . . . i} ] ﬁ\ W . .
CaﬂgenemlmedRe&dmﬂhndmthanacmﬂfombutanemptyhst. o
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- Rmd '(Liﬁt)- N |

R :Creates an:l draws a PRQMP’T subscteen with a chlc Lmt object Optmns on the 1lst can he set bv .
* the user., Aﬁer the Ok ’nutton is pressed, the subscreen is removed from the screen.

' Ca]lgeuemhseﬂReadmethodwnhanactualnstbntanen:ptyfom B
- end Read;. -

Read (Dynamlc hst)

Creates and draws a PROM"P’I‘ subscreen w;th a dynamxc Pick_List object, An optxon on. the hst. .
can be chosen by the user. After the Ok button 1is pressed the subscreen 1s removed from the

o screen.

begln :

_ gt the add:tlonal activd sereen objects to tha dynamxc Pick. Lxst.
Set the cursor active fiag to false. o
Set the help info to-the present help info, .

Create ths Prompt iubscreen. - o
Draw the Prompt subscreen.
Joop -
“Get mput from tha Inputhar objact. . ' ' '
Send the input to the Prompt subscrean object Any input that concerds it wﬂl be handled by 1t
if (the OPERATION field of the input record = OF OK) then - :
. Get the option name from the dynamxc Pick_List. '
“Exit from tins luop
. end if;
end loop; . ' .
.. .Remove the Promgpt subsczeeu from the phymcal screen.
~end Read, : _

- Reﬂd (Boolean)

Creates and ﬂraws 2 PROMPT subscreen object with a Boolean | Button abject The subscreon is 7
-remﬁved from the screen after a boalean value has been entered.
hegm ' :
Set the addmomu active screen ol:gecls to thaBoolem Buttons
Set the carsor active flag to false. .
Set the halp info to the present help info,
Set the text for the subscreen to the Mmessage passed in.
Create the Prompt subscreen, _ :
Draw the Prompt subscreen. = ©
' Get mput from the Inputher object.
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-'awprerio e e soem ‘»bm

" Send themputtothel’mnqatsubscrem ublect Anymputthatconnemsﬂwm&handledbylt
case (the OPERATION field ofthemput record) is
Whent’OP OK or OP_ TRUE)m> P
Setﬁwuntput item. to’ frue, -
* Exil from this loop,
: whenDPFA]‘.SE¢=> o
Setﬂleoutputltemtofalse.
Bxi; from this loop. =
 when others => Douothmg.
end casé;
" end loop; B
. -Renwve the Pmmptmbscrean frmn lhe phymcalscxeeu
deead ' _

_ Creatw .;nd ﬂra.ws a PROMPT subs:-.reen object with an Inpuq_Lme ob_;ect An mteger value is
' entered by ths nset. It itis 10t correct, an error message is d:splayed before gettmg more mput.
Once cntrect mput has been entered the subscreen is removed from the screen

1
...\

Set the addltic'nal actlve screen oluects to. the Integer Input L;np.
- Set the cursor wotive flag fo trus, .
. Set the help info to the present holp info, R
Set the text for the subscresn to the mssagepassed in, B
Create the Prompt subscreeri,
- Draw the Prompt subscreen, "’
Cleop
-+ et input fl'om the. Inputter ob_]ect. :
“Send the input to the Prompt subr veen object. Any input that concers it w;ll be handled by it.
lf {the OPERATION field of the nput J.'ecord OP _0K) then o
" begin : .
Get the string fmm the Input Line object
Lonvert the strigg to an Inleger valve, -
Exit from this loop, - .
exception - .
when (an error m the oonversmn) - T
_ Display an error message in the subscreen. -
end ify" e
end loop; ' '
' Remove the Pmmpt suhscreen from’ lha physical screen
eﬂd Rﬂdg .

" Read (Real)

i

Creates and draws a PRDMP’I‘ suhscreen object thh an let Lme object. A real value is entewd
by the user. If it is not correct, At ecror message is digplayed before _getting more input. Once_ -
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correct mput has been eutered the suhscreen is temoved t‘mm the screen

. hegln S ) )
© Setthe addmonal active s screen objects 0 the. Resl Input Lme
Set the cussor active flag to true, Co
: Setlhahelpmfotothepmthc.lpmfo ' '
Set the text for the subscreen to thamessagepassadm,
. Create the Prompt subscreen,
Draw tha Prompt subscreen.
Ioop
Get mput from the Inputter ob_]ect;
Send the input to the Prompt subscreen object Any input that converns it will be han.lled by it -
- if (the OPERATION ﬁeld of the mput re(:ord OP OK) then - : . . .
“hegin .
%let the steing from the Input Lme object. L
 Convert the string to aResﬂ Value. '
. Exit from thisloop. -~ - o
exception ~ - - '
when (an #tror in the camrersnon) = o
Dlsplay an error mesaage in the subsc:een
- erids .
‘end if;
end loop; -
-Retoovs the Prompt snbscreen from tlm phys:cat screen
end Read; _

" Read (String)' .

- Creates and draws 2 BROMPT subscreen object w:th an Input Line object, A stting is entered by
the user, If no characters were entered, an error message is dlsplayed before gettmg more input. '
Once correct mput has been entered the subscreen is :emaved from the screen,

: begm
- Set the additional achve soreen objects to ths Sh:mg_Input Line,
St the cursor active flag to trse.
Set the help info to the present help info,
Set the text for the subscresn to themessagapasaadm.
~ Creato the Prompt subscresn,
Draw the Prompt mlbscraen
loop :
Get input from the Inputter object.
- Send the input to the Prompt subscreen object, Any input that concsrns it will be handled by it.
if (the OPERATION field of the input record = OP_OK) tlleu A
Get the string from the Input Line object,
if (there is at least one chagacter) then
- Set the output string fo this strmg.
Exit from this loop
else '
Display an ertor message 1 the subscreen.

-lZ

end if; -
end if;
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' endloop, o ' -
_ Remove!hel’rompt subscreaa from tha phymalscreén. o
' endRead o

105 Status "

. [S".‘.‘A’I’US] _
IOkI Lr-‘mll [THetp ] imvcl

stplnysammgeaboutsomsmﬂls

ofapu:ogrampmm

Esc-Escape FI-Help EntersOk

 Figre 10-6 The Stanis Snbs‘t:ieeu Object
10.51 Purpose.

'The STATUS. subscreen displays Status meséages that the program needs to inform the user about,

1052 Methods

R Writ’g
. Creates a STATUS subscreen Ob_]eCt- Dlsplays a status masaage and once it has been reacl 1t s~
: ramoved from. the sc:een ' : :

* Set the additional active screen vbjects to none.
Set the cursor sctive flag to fale, :

~ Pdge 168



Gmpferlﬂ L . e o 'Mw%i_wf”

_ Setlhehelpmfatothapresenthelpmfo .
Set the text for the snbscreen to the message passedm )
Cregte the Status subscresn., -~ -
Draw the Status subscneen '
loop '
- Get input from the Inputm: ob_lect
Send the tnput to the Status subacrean object Any mput that concerms. 1t wﬂl be handlad by it,
i (the OPERATION field of the input record = OP OK) then
- Exit from this loop
end if; _
endluop, '
Remove the Status subsmen fmm the physu:al screen.
- end Wnte ' _ _ '

| Whit__- |

- Dnsplays the message ' "Press any kdv to contmue. This method is used when a screen is. fulI
of vutput and any more would cause some of the- prevmus output to be lost. Thls gives t.he user
a chance to ﬁrst read the output befors it is overwritten,

Calls the Status.vnte method with the massage that tha Ok buddon must be pressed to conunua
-~ with pmcessmg
end Wail; -

10.6 Main Screen
) 10.-_6_.1 Purﬁbse :

 The Main screen is-an object incorporating the phjrsical séfeen Objects in the- application part of

~ the progran: can request services from the Mam sereen object they cannot 4o screen output

.' themselves, ‘This perm:ts the decoupling of the physmal sereen from tha test of the program

- 10,62 App_eqraneg_hnd Behaviour

- The Main screen consists of 24 yows by 8 columns - though this can be changed, There is an
internal cursor which kesps 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 can b opened or
closed at any time while the program is executing, However, it was found to be more economical
to have only the tlisk file facﬂity Printer output can be generated by sending the dlsk file to the E

2 prmter

Page 170



©New_Cursor_Position

' Célculam_-_ihé'_ﬁéﬁ cursor posiﬁon*aaer  steing has been written to the Main sereen,

Calculate the sew posmon by addmg COLUMNS and the 1ength of tha stnng to be pnnted
if (this position > last colurn of the Main scréen) then .
Calctﬂm thenumber of rows thath]lbeneeded and prapate thaan sq‘eenfor the next

i . Do o
Set COLU?MN& to the n&w posmon qﬁer wntiug. _
cend iy S _ _

.. exception’

~when (the ROWS or COLUMNS variables donot pomttoalocauonontheanscraen) =>
Set ROWS io the last row on the Main screenr. _ e

Set COLUMNS to the Iast uqumnmttham screen

o endNew Cursor Pos:tton, AT

- '_(Z;‘leni-zE =

Clears the Main screan fro'n the seoond row o the. Iast‘ The first mw is where the spread menu
| appears. SR - - o - |

begm C ' '

- CleartheMamsoreenfmmthesecondrowdownmrd.ThJsmdanebecauseumustnot
mtearfmvaththemenuhnsonthaf’mtrow. - . _

_ Homathecursor. -

'endClear; -

Returns the present cursor pf._\.siti_on on the Main sereen,

'.begm."' : . . :
" Retugn the values of the intemal ROWS apd COLUMNS vmables whmh stpre (he next S
locahunforawmetu:haMmcﬁeent:petatm e e e
-endeso:Read,_ _ ST
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" Chapter 10

O Curor Set

. Sets the cursor position on the Main screen.

_hegm

for a write to the Main screen operatlon.
end Cursot Set; ' :

Set the. values of the interital ROWS and coLUMNs vnnables whlch sfme {he next locahon '

© Cursor Pown

Moves the cursor down one of more rows.

*

begin -

-~ Set ROWS to the last row 011 the. Mam screen.
dse :
- Add the number of rows to move down to ROWS
- endil o
. end Cursor_Down; -

J(RQWS plusthenumberofrows tomavedown = thelastmwontheansmeu) ﬂﬁm

) Curéor_Up_' o

Moves the cursor up one or more TOws.

. Set. ROWS to the sacond T0W on- the an soreen.
else
Subh‘act the numbet of rows to mave up from. ROWS

_ end_Cursor_;Up, :

nf(RGWSmmusthenumberofrowstomuvaup <= thesecondmwonmoanscreen] thm

' Curso_r_;mght_' :

Moves the cursor right one or more columns, -

-

begin

scieen) them =

Set CO'LUMNS o the Jadt colusun on the Main screéen.
¢else .

Add the number of columns to move nght to COLUMNS.
end iy _

if (COLUMNS plus ttie number of colnmns to move nght > the Jast colymn on the Mam ¢
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end Cursor Right;

- Cursor_Left
. Moves the cursor left one or more columns,

if (COLUMNS minus the number of cdllmms to move Ieft < thc first coll.tmn on the Main
Set COLUMNS to lhe ﬁrst oolumn on’ the an screen. .
eISe .
Subtract the num'bar of r:olumns to move left from COLUMNS
: end if; o
" end Cursor I.eft‘

- cmo-..-__m_t_me -

_ Moves the cursor to the start uf the next lme ’Ih:s includes seudmg lme feeds to dlsk and pnnter_
 files 11" they are actwa

lf(thenextrowforamte > lastrow ontheMamscreen) then
Set ROWS tothalastmwoftheMamsmen S
Sctolf the whole Mam screen A up one row
ese R
Increment ROW’S by 1
Set COLUMNS to first column of %he Main sareen.
*if (ontput to the disk is active) then =
Write & new ] Ime to t‘he dlsk file.
cendify '
if (output to the printer is achve) then
-~ Wdie a new_line o the prmter
. endif; .
end Cursor Next Line;

Cursor_ Home
Mdifes the ctirsor to the start of th'e'.seconc_{ row. The first tow Is occupled by the spread mem,

begm
. Set thenextposxtiontomtatolhctopleﬂeomeruftbstnscreen ie. 'I‘hesecondrow
'end r.mrst)r Hotite;”
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o : S
" . Cursor_Lefi Margin -
Mov% the gursor to tﬁe-lef: column o

~© Set the next posltlon to wuta to the ﬁrst column
“end Cursor_}.ﬁ't Ma:gm, S

- open_Séféen_Deviem
 Opens and closes a disk and printe file depending on the user’s response.

begin
l%«at oPtions from the kayboard to sea 1fany dev;cas must chauge the:r siatus
(if(a dlsk ﬁle mnst be achve and there is no actwe file) then
: Geﬂhanameandpathofthe r.‘uskﬁla. o
- Opei the digk file to read, - _
-Cldes the disk file. = ' ;
Display that the file already ex:sts and asgk 1f it should be overwritien, Get the responsa
from the keyboard, _ . . e
if {the file must be overwritten) then
Open the dlsk ﬁle to Wnte
" end iy : . :
exception : ' . '
. when(lhenameoftheﬁlacannotbefound) >
Create the ﬁle. ' —
end; : . _
elsif (a disk ﬁle must be mactwe a.nd there iz one achve) ﬂlen
Closethechskﬁle _ o
end if;
if (the pnnter must be acuve and xt is presently not) then
Open the prititer file.
- elsif (the printer must be inactive and :t is presently not) then
. Close the pnnter file. -
end if;
end Optsn Screan Dav:ces,

Prdcpss'_’l‘itle
Writds the title of a processes to the Main screen, The title is centred on the first row. -
begm ' '
Clear theh{mnbuffarmdmahanmnglebmdalongthetop
Write the process title in the centre of this band,

‘Capy the Main buffer 1o the screen,
end Process Tltle, '
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Wntes an mteger value 0 the Mam screen;

begm .
Convert the mteger value toa strmg.s
. Write the string to the Main buffer, .
L Capytheanbuffertothescree.n. L
Calculate the new cursor position. .
if {the output to disk is active) then
Write the: strmg to l.ha ﬂlsk ﬁle
end if o C
- _nf(the output topnnterds active) then .
Writs the stm:g ta the prmter g
© end if
. end Writs; *

| Write Real)
Writes a real Valﬁeto the Main screen. .

' b&Gm ' _
Cenvert the reiil Valne toa strmg.
© Wiite the string to the Main buffer.
Co}.j the Main buffer to the scieen, -
Cr"ulate the new cursor position.
i (l"hf A% at to disk is active) then
- Wrils the string to the dlsk file.’
© end lf' - S
if (the o.put to printer is ashva) then '
Write the stnng to iha printer, :
~end iF;
end Wnte'

* Write (String)
Writes 4 string in a certain format to the Main screen -

begm o
' case (of the fomthasmngls to take) is
whien (bold) => ' '
- Set certdin colour oombmahons for thw attnbute
- when (heading) = >
-+ Set-certain colour OOmblnntmns for this attnbuta.
when {normal) = ‘
Set certain colnur combmatlons for this sttnbuw
when (reversed) =>
- Set certain colour combinat:ons for this attribute.
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e

y emi iy

when{undermm =

. Set certam colou: comblhaﬁons for tlus attributsa.’_

" end case; '

' "."-COP)'MMambuffertothescm SRR
© . Calculate thenewcursorpoqltxon e

if (the output to disk is active) then
- 'Write the string to the/ﬁx’ﬁi:‘ﬁle,

if (the outéﬁt to printer ia actwer) tllen
Wnte the sﬁmg o the prmter.
end if; : R

. md Wnte
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| CHAPTER u

THE MENUS OB.]ECT

11 1 IntI‘Oductmn

'Ihere are two typee of menus - Spread and Stacked 'I‘he}* have the same mtemal strurwre and.
- use the same methods The difference betwee_n the two menus are their appea:ance and the extra
' -hc}tkej,r seIecnon optwn for Stacked menus. :

_ The menus allow selection of certain optlons w}lich correspond to the operatlons and process that .
- the program ¢ ¢an undemkeo _ '

11.1.2 Appearance and Behaviour

 'The menus can appear in twe different forms, either as spreed—oﬁtmenus'or' stacked menns. Meny
- uptions can be selected in three dlfferent ways For certain. optxons in stacked ‘menus, a fourth
' opuon hotkeys, can be used - -

11.1.3 Components

- The M:ENU LINK type. deﬁmtlon isa recursuro def‘mitxon needed for thie dynamm tree structure of |
the menus, . : '
® FRAME : The foreground.and background colours for the frame of the menu. Usually the _
background colour is the same as that of the est of the wmdow (text colour) '[he frame can -
be set to blink, '
e JEXT: The foreground and background colours for the text of the selectable optlons This
“colour is also used as the colour of the window object, excluding the frame colour, The text
can be set io blink, '
* NON SELECT ‘The foreground and background coloure for opﬁons that are not selectable, .
The non seiectable options can be made to blink, but thls will ‘ve conﬁlsmg Uszaily the
- colour is dulter than that of the text colour o
‘. SHORTCUT : 'The foreground and backgaoond r'olnure for the shorl:cut character that i is
h:ghllghted for eark ey option, ‘The b\..sgmu"-c sofour is usually the same as that of th.;' )
 text background colom ' ’hle chavacter com be inade by blmk _ .
e SELECT. BAR The fomyom‘ “anil buckgtound. polours for the selection bar, The
backgrOund colour is usually dmerent from the text eolour so that the bar w;}l be dlstmct
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%

+ype. -rxpms oF. mmr 'rzpz: i\}: (smm imm, spnnnn mamn, :

| typé COLOUR. npa is - _
recoxd " R
‘SCREEN: COLOUR T‘:‘.‘PE,

' FRAME : o
. TEXT - H SCREEN COLOUR TY“E;~-'
-NON SELECT “=¥SCBEEN CDLDUR TYPE'
SHORTCUT H SCREEN COLOUR | . PYPE;
SELEC'I' BAR [ -SCREEN OOLOUI'- TYPE;
anﬁ record?

type MENU TYPE. (LENGTHS : ROW mm,
type. MEHU LINK ig accass MENU TYPE;

* type MENU /_TYPE {LENGTHS : Row 'rrma} i.s -

racord. )
. TYPE,_OF umm 3 ':mﬁns OF_ m:-mu mrpn;
- PARENT. + MENU_TINK; - R
© - DATA : DATA_TYFE (1..LENGTHS),
CHOICE. + RC._TYPE; - _
... TOP_ROW |t AOW_TYPE,
. LEFT _SIDE .- . 1 COLUMN TEPE,
WIDTHS H COLUMN TYPE:
anﬂ reccnd, _=¢F . ) o
- type. HENU ITEH.TYPE (TEXT WIDTH ¢ GOLUHN TYPE :=-10) iIs
S racoxd _ S
corERT - M % smms (1..TEXT wxnm),
- QPERATION = - ¢ OPERATION TYPZ; _
SELECTABLE 1 BOOLEAN; .
. HOT KEY. = = : KEY VALUES TYPE; -
' -, SHORTCUT KEY - : CHARACTER; .
"CHILD. - 3

"%NU_I.‘INK;"
end racurg}, _ .

typ_é'-nmp. :TYPE' is array (POSITIVE range <) Of ‘MENU__ TTEM, mrpm;
type LENU | nzxsn TYPE is o '

radbrd :
 FIRST . MENU me -
CURRENT ¢ MENU LINK}
PREVIOUS : MENU LINK;
. COLOUR- T

GOLOUR TYPE,
_ end record; _

8

_ _The foreground colous detenmne how the text of the hlg,hhghted mem option wﬂl be.

B displayed,

TYPE_OF MENU :'The tag which 1dent1ﬁes the type of menu, It can be elther a spread menu

or a stack menu, _
PARENT ; Points to the parent menu. For the root meny, this pomts to nu]l

 DATA : The menu options and all the associated data. The value in LENGTHS determinu how

many menu options there are and how long the menu window must be. -
'CHOICE : The present men choice. The menu selection bar will highlight the corresPonﬂmg

_ menu option. When an optmn is chosen, the value of CHOICE is used to determme whmh
.nenu option was actually chosen. ‘

~ TOP_ROW : The screen row on which the menu wmdow 8 top oW will be drawn 'I'hese

values are in global coordinates.
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I.EFT SIDE Thi* screen oolumn on whlch the menu Wmdow s left mdewﬂlbe drawn, 'Ihesa -
values are in global coordinates,
» WIDTHS The a;tual width of the wmdow ob_]ect in whlch thr mu is placed

. TEXT : The. texs, of thie menu- item: Whlch is displayed on- the s..reen The letter. that is |

B hnghhghted is- pu : between the character "~ " . The first ~ switzhes on the hlghhghtmg, and
- the second ~ switches it off, There must be two of these chamcters for each meru xtem fext, -
. ’I'helengthofﬂli,textisstomdm'mxrwmm o : -
" OPERATION ; “Ihe operation that will be performed 1\}' the program 1‘1 the correspondmg
* menu option is {hosen. If this operation code is SUN_MENU or PARENT_MENU, the current

" men i re,move{k and the desired menu dispiayed. If the operation code is not an mtema], " o _'

_mienn code, it is, Dassed out to’ other objecm who it might copcern. - i
. _SELEC’MBLE ,A flag to show if an option can be- selected or not, If an optlon can bﬂ
- selected, 1t wﬂl He dzsplayed in taxt colouts, otheerse 1t wﬂl be dlsplayed in non»selectabiss
. colowss, . b B
. _.HOT KEY The key o&de Q‘f a hotkey ‘Thls code IS a flmctxon key of a com“\xuatmn of the
: altemate control br shift key pressed wnth a function key.,
- ¢ SHORTCUT KEY. : The key code of a shortcut key. A shortent key is the key that
~corresponds to the h'ghhghted character of the desired memu option. The key code musthe -
that of the uppercase character correspondmg to the hlghilgﬁted character not the lowercase '
__ character. (eg. 71-'G’ not 103 ’g") SR
e CHZUJ Pomts to a submenu if there is one, aor to null othermse It' there 1s asubmenu the .
~ operation field must be set 't SUB_MENU, S
o "FIRST : Points to the first menu in the menu tree data structure It can also be consldered e
root menu and is usually 4 spread menu type. : :
e CURRENT : Points to the current memu that is a.ctwe on the screen All mput other than
hotkeys, are directed to this menu. :
- & PREVIOUS : Pomts to te previous menu that was active.. :
e COLOUR A record data structure. eontaxmng the oolour valuw needed for the d:splay of the

%

. menus, - _ o

11,14 Methods

.Dra'w Menu

- Detenmnes the type of the cnrrent meny, and then mstmcts the correspondmg method to ..faw
the current menu,

:.f’l

begin
: 1l’(thatypeofmenu1saspreadmenu)then
Dxawaspreadmenu.
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"else

' Drawwtackedmu
end if; o

. endDrawMénu,

Find Bfotkey

_Searchas the menu structure to fmd ‘1e requxred hutkey It the hotkey is f0und the OPBRATION. o o
ﬁeld of the input record s set 1o thie OPERAGON field of the corresponding menv. option.

_ begln

for (the COUNTER in 1 to the last. menu optmn) Joop o '
if (the operation corresponding to the present meny option = SUB, MENU) then
Recursively call itself tqflook in the submenu for the required hotksy, ~ e
- if (the OPERATIONS 3{1}: OP ] DO after ratummg from the rezursively called procedure - .
. if nieeded) then "
- Exit from this loop becalm the hotkay and the- oorrespondmg opemhon to ths hotkay
- has been found. :
pcendify - o ' o
elsif (the hotkey correspondmg to the present menu ophon = se.aroh hutke.y) ﬂlen ' _
-, if (the present menu option is seletable) then . ' S
- Set the OPERATIONS field of the mput mord the operahon corrasPonding to the o
present menu option . _ , '

~ Set tha OPBRATIONS ﬁeld of tha lnpllt record NON SELE("I‘ABLE. ‘Ilns is dune
: tosndthasearchprocess o
_endify _
 Exit from this loop.
o end if},
end 10°P:

- end Find Hotkey;

Handle Input

: Datennmes wether the wrrent ment 1s A épread menu or a stacked menu, The mput is then routed

to the appropriste menu method,

begm '
©if (the type of meon is aspreadmenu) then -
Send the input to spread object meﬂlods
else

. Send the input to stack object methods
end’ifs -
end_I-Iandle_quut
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B ' _.Fin'd Memi__Option', A o ;

The meni st.rucmre is searched for the reqmred menu option, Thls wﬂl requi:e recurswe callmg |
of this procedure if there are submenusw ..:e menu structure. -

far (the COUNTBR inlto last :nenu opuon) loup .
if (the operation corresponding to the present menu option = SUB MENU) then
Recurgively cal itself to look in the submenu for the required option. : '
if (the OPERATIONS = OP DONE after :ratu.rmng from the recumvely called procedure -
if needed) then L
- Exit from this-loop because the ophon and the cor:espondmg selectable state hag been
' found ang ad_pusbad . .
end if;. . '
. ¢lsif (the opereuon correspondmgto the present menu opt:on = search operatwn) then
~ Set the selectabls state of the present menu option.
© St the OPERATION field of the mput record-OP DQNE
Exit from this loop. :
end if
- end_ IOOP, . .
- end Find Menu_ Option;

A TR

- 'Ch;i:uge Meny Option _'

Seaiches through the menu sh:ucture to ﬁnd tha desxred menu optlon. When it is found it's state ;
is changed to the required state (selectable or not) Ifitis not found, au e.xceptnon is raised.

begm o
~ Search thie menu structure for the reqt.u:e-d operatmn and set the seleotnble state to tha
rediiired state, .
xf (the required oparahtmcannot bafuundm the menu structure) thm S
- Raise the exception NO_| SUCH OPERATION IN MENUS,
end i .
end Change_Menu Ophon,

- Redraw
This draws all the menus up to that poin’ ito by BASE,CURRENT on the sereen,

begm
Cnpythemambuffertoﬂ:tescreen. ' -
Set the pointer for the menu o be drawntotheﬁmtmenm
Draw the menu.
whille (the pointer for the mepu to be drawn is nnt tha current nmu) lonp C :
Set the pointer for the menu to be dmwn to the submenu indexed by thiis menu’s choice ﬁeld
 Draw the mets, - - _
end loop;
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' end Redrawy - o

' Get_Menu_Operation.

_ Gets the next 'opé'ratioﬁ that must be pe:forméd by the piégmm from the menus, Tiiis'pmcéduré- .
. refurns with the desired. ment opt:on All movement within the menu structure is done mﬂxm thls _
’ procadure. . . o :

: begin
loop : ' ' o
Get input from the Inputt&t ol:gect. s -
y - case (of the KEY field of the input record) 1s : ' ' i '
# - when (all function keys up to F10, inclading with shift, oontml and altamate, except Fl) >
- Search the menu structure for the hotkuy and veturh the correspoudmg Opathn.
. whezi others =3
-~ Send the mput to the Handle , Tput method
end case; .
‘case (of the OPERA'I‘ION ﬁeld of the input record) ls
" when (the heip was dwplayed) =
. -Redraw the menus, _
when LEFT_MENU = >
. loop- R
if (the choice of the current menu's parent = -
~first option of the current menu’s parent) then
Set tha choice of the current menu’s pmenj: to (ha last opuon.
else
Set the c]m).ce of tne eurrent menu’s parent to tha prevaous opuon
end if;. -
Exit fmm the loch whest thé choice of the current menu's parent has & mbmenu.
-end loop; _
“Set the currant memm o the submenu mdexed by the current menu's parant’s chmoa ﬁeld. _
. Redraw the menus, ~ o . o . .
when RIGHT MENU > _
loop - ' :
if (the choice of the current maml‘s parent =
- last option of the current menu's parent) then
Set the chowe of the current menu’s panent to the first optior.
else
Set the choioe ot‘ the curmt menu's parent to the next optmn
_end if} :
Exit from the loop when 1he aholce of the cnrrm menu’s parant has a submemt.

' end loap; ' '
Set the cutrent menu to tha submenu inde.xed by the current meny’s perent’s choice field,
Redraw the meaus.

when SUB MI{NU | PARENT ] MENU =>
ot £3 previows menu poiater to the current ment pomter.
ik’ (the submenu) them
if (there is actually a submenu) theu :
Set the current meuu to this submenu.
Cendify, _
else
if (there js actua‘lly a parent menu) then
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Set thet ::ummt manu fo tlus parent e,
end if; : .
endif; - _
Il’(thecmrentmenupomteriu thepraﬁousmmupomtar)thm,_,' .
" if (a subment must be drawn) then = = -
: Drawthasubmenu
else - '
_ Redra.Wallthamenus
end if;
end if; _ _
when others => ' _
- lf(theOPERA’IIONﬁeldofthemputrecOtd!—-OP DO)then-'- :
Exxtfromthxsioop : .
_ Eﬂdcasc, .
end Ioop; -
end Get_Meau, Opermon,

112 Spread Menu

[l Bl Nodw Amiye Tuenals  FiHop|

. Figure 111 The Spread Memu Object

“The spread menu preset the user with a ist of options from /hich one is selected.

'11 2.2 Appenrance and Behanour

_ The menu optlons are spread out one next to another. The menu is wntten 1o the main buffer
which s thea to the screen. It is assumed that the area in which the mem appears ‘will not.be
overwritten. All other methods that directly affect the physxcal screen have been ad_lusted 50 that
they leave the first Tine of the physicai screen alone ‘This can be altered. :

. An optwn on the menu can be selected in three diffecent ways |

® Menu Selection Bar : The menu selection bar i isa lnghhghted bar that appenrs on the menu. -
This bar hlghhghts one of the optmns on the menu, This option will be selected if the Exter
“key is pressed, Certain cursor keys can move the selection bar. |

- ® Menyu Option Shoricut Key : On the meny, one of the characters for e.ach Optl(m will be

hlghhghted. The character shows which key must be pressed on the keyboard to select that

E Page 183



| o .5“3’.“""-_?3: i .. R o L o ._ o L Iﬁc‘MmOB}m -.

optxon Pressmg the hxghhghted character key is equwalentto movmg the selectlcn bar to that | . ' ;' "ﬁ o

gption and pressmg Enter : e .

' ® Mouse Polnter ; The mouse can be nsed to select a menu option, Move the. moase pointe;: 1o f _

_ the desired cpticm and press the left mouse ‘button. The mouse pointer can be anywhere on
- the meqau optlon to select 1t : - e

| Cursor lefy | Moves the selection bar left to the previous option, -

| Cursor righit | Moves th selection bar right to the next option,

Home | MOvés the selection bar to the first bbtion."_
~ End | Moves the selectlon bar to the last option, | ) o
- Enter Selects the option that the selecuon bar is hlghhghtmg.
Table 11-1 Spread Menu Key Definiti B

- 1135’_‘ Metliods

© Draw_Menu .

"-Draws a spread mepy, The menu i writien to the main buffer which is then written to the screen S

Drawthemenuhneacmss theﬂmtmwofthephymcalmem
for (the COUNTER i 1 to length of the menu) loop
" Write the menu ophon comspondmg to the. vaiue uf the COUNTER.
end loop; -
Draw the menn line bar.
eud Draw_Mem;

. Handle Input

Handles the input for a spread menu. If the left mouse button was pressed when the mouse pointer -
was 0n a selectable memu option, ‘the OPERATION field of the input record is set to the
' cm:respondmg thenu option. Y€ & key was pressed, a check is made to ses ifitis a valid ! Ley. It
o itis; the corrcspondmg met operation is carried out, ~ '

if (there is a mouse and the left button is depressed) then
if (the mouse pointer is on the menu row) then .
Setthamenuchmeetothenpuonthamusepomtenson
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S if (tha chosenmenuopuon:s selechable}then
- SettheOPERATION field of the input recurdequaltnthe opemtum correspondmg
laothechosanmenuo;;tion S
mdif o .
end:f

'else | o . -

case(ofthoKEYﬁeldofthemputrecurd)m S

- when (Enter) => ' '

lf(thechosenmenuophon:sselectable)thm : ' R S
~ . Set the OPERATION field of the mputrecord equal totha aperahon eorres;:onding
tothechusenme.nuophan, PR ) . :

Coocemdify -/

wlum (cursor leﬁ) . o Y

' f(thepresantmenuchmoe=ﬁrstnphon)ﬂ1m

Setthemenu chcucato thalastmenu optlon.

Se:themenuchmcemthepra\nousmenuopnon._'-__ :
'&I‘ldlf,-.-

-+ Display theménuba.ratthepresentmenu chmce. o
-whm(ausarnght):o oo
" F (the present menu choice = lastoptmn)then DT

Setthemﬂnuchmcatntheﬁrstmenuophon. S

L  Set tha mienu chcnca tn thanext menu optlon

endif; .

S Dlsplayﬂaemenubsratthefaresentmenuohmce,. e
-when(HOme) > s e
Movethemaﬂubﬁrtath&ﬁrstmenucptmm ey

e when(End)m> L
_ Movethemennbarwthelastmenuophon. e _

- -when (upper or lower case letters) = > R
-for (the COUNTER in 1 ta the length of. themeau) loup E

:.,'b.f.f:.

O

if the XBY f6id of the input resord = the menu’s shortcut ]:ay (mdaxed by e

* counter)) then - : _
if {the chnsenmauu optlon is selectable) then _ R
- Set the OPHRATION field of the input record equal tc the opemuon S
* corzesponding to the chosen menu optior, :
“Set ﬂ{a mentt choice to the uptmn chosen T
- end i) S S '
Cend iy
end loop;
 when KB Fl'=> " - S -
Instruct the help object to dlsplay the required hﬂp.
- When others => - _ _
Do nothmg. - o
. end ¢ase;
o endify
end Handlo Input,

R .
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113 StackedfMe_n_;l” o

! Figure 11-2 The Stacked Menu Object
3 1 Purpose

"I'h'e. stack menu presgnts the user with a list of options from which one is selected,

11.3.2 Appenranee and Behmrir

o The menu’ optlons are dxsplayad one unde;: another in the form of a stack "The mem’ can- ba"_ '
. placed anywhera on the physical screen, To prevent the mepu from deatroymg any inftm:uatlon
* that is already on the screen, the menn uses the window buffer ‘Iihe following prucedure is

~ followed : . | | o | |
+ Setup the wmdow buffer Thts mcludes cleaxmg and frammg it ) _ :

~ @ Copy the part of the physical screen that is go:ng to be overwntten toa separate butfer,

* (Required by method 1) o
® Draw the memn in the window buffer. Tha Otder of execution betwaen the prevsous pomt aad
this one can be mterchangecl :

* Copy the window buifer to the phymcal screen. .

. Make & shadow for the menu,

Onc.e the menu option has been chosen or another menu is teqmred usmg m.ethod 1
¢ Remove the shadow. '

« Copy the contents of the separate buffer back to the physxcal sereen. Tt will appear as though N :

‘the manu as baen removed

Oncé the meny < pﬂ.um Yk i‘?mz s:.{wsen or another menu s required, wsing method 2: _
e If the required meny is a suhmenu, just draw it in the window buffer and copy the window _
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bufferto thesereen -

o @ If the required menu is the parent menu. (1e exltmg thls menu), then copy the mam buffer B

the SCreen to remeve all the menus Redraw all the memxs up te theparent menu

L An Optloll on the menu ean be selected in. fout dxﬁerent ways : B .
. Menu Selection Bg» : The menu selettion bar is a highhghted bar. that appeazs on the mem,
 This bar highhghts one of the cptions on the menu. This option will be selected if the Enter .
'key js pressed. Certain cursor keys can move the seleet:on bar, = .- :
. Menu Option Shoﬂenr Key. :.On the meri, one of the' characters for each opt.lon wa]l be _
C hlghllghted The character shows which key must be pressed on the keyboard to select that -

N _option, Pressmg the h;ghhghted character key is. eqmvalent to mavmg the selectlon bar to that '_ " - o -

option and” pressmg Enter.

& Menu Qption Hotkey ; Next to somie of the menu ttems, there isa key descrlpuon eg. R,

“This method itfers from the shortcut key in that the option will be selected evenifa d}ft‘erent B
‘menu i3 on the serg*n when this key combination is pressed.

. 0 Mause Pointer "The meuse can be used o select a menu option, Move the mouse pomter to

. - the desired option and press the left mouse button, ’Ihe 1mouse pomter can be anywhere on
B the menu row of the desu‘ed Optwn 0 seleet it : -

o Keyprcssed _Affecton theStackMenu o !| R

Cursor up Moves the selectxon bar up to the premus optmn

.. Cunsce tlowxi' - '_Meves the seleetton bar down o the next eptlen

Cursor leﬁ | Moves to the prevmus menu on the same Ievel

_Cursor nght- Moves to the next menu on the same level

‘Home | Moves the selecnon bar to the first Optlon

' '_ End | .Moves the selegtlon bar to the Iast option _

e Et:ter o Selems the option | ﬁlet the selectlon bar is hlghilghtmg o
Table 11-2 Stack Menu Key Deﬁmtson ' -

11 3.5 Methods

o me- Menu

Draws a stack menu. Thls requxres the use of the Wmdow buﬁ‘er The options are dlsplayed one
_ below another

_ begm T _ :
o Setupthebuffertothemeneededfortheme.un
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”H .. _ S : I?:a Ob_;gd o

-.Clearandfmmathabuffcr S '
-for (theCOIJNTEletothelengthofthamenu)hop
f(thspresentmenuolmonzs selestable) then - R
- Wnle this: upimntothebuffermmenu text colours." o
Write tins ophontothebuffermnon-ﬁelecwble calours. o
gadify - . L
end loop, S e
- Write themenutothe window buffer
- Copy the window buffer to the physical screen.
. Display. the meu bar on the screen. '
Make & shadow for themenu. '
end Draw: Manu, C .

: thdlé Input

~ Handles. the input for a stack menu, Ifthe Ieft miouse button was pressed when the mouse pomte:
was on a selectable many option, the OPERATION field of the input record is 32t to the
) correspondmg menu option. If a Key was pressed, a check is made to seé ifitis a vaiid key i
. it is, the correspondmg menu operatnon is carrled out, - .o .

1f(lhere1s amouseandthe teft button is depressed andﬁuszs answ depmssmn) then
i (the mousepomterls on the inenu) then
* Set the ment choics to the option the mouse pointer is on.
 if {the chosen menu option is seleclable) then
~ Set the OPERATION fisld of the mput reoord equal to the operahun correspondmg l;o '
. the chosen menu option..
Cendify .
Emtfromthmmenumdgo!othepamntmanubysettmgtheOPERATIONﬁe]dofthn S
- input record to PARENT MENU. _ . _ -
end if; : . ' _
Clear the depressmn ﬂag becausa input has bean hmldled and only when the Ieft button is °
released, cananswmousemputbe accephed _ SR .
else
ciise {of the KEY field of the input neoord) 15 '
' when (Enter) = > : :
if (the chosen menn option is aelectahle) then '
Set the OPERATION field of the input record equal to the operation correspondmg
_ ta the chosen memn uphon
L edifs
when (cursor up) = '
if (the present menu choice = first option) then
. Set the menn choice to the last'mem'.t uption.
else Co
Set the memy choice to the pmmus menu op#xon.
end if -
Display the tnepu bar at the present ment choice.
when (cursor down) =>
lf (the present menu choice = last option) then-
Set the meny choive to the ﬁrstmenuophon.
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ampuru . e The Momis Objest

dse C
. Set!hemenuchoicetothenextmenuolzuon.
end if;. - T L
stp]aythnmenubaratthapresemtmuchﬁm B
when (cnrsor right) => : ' T
. Set the OPERATION ﬁexd of:heinpmmordromsﬁ'r MENU LI
-'when(cumorleft) > : -:_ S
Set&anPERATIONﬁeIdofthemputmordtoLEFTMENU
 when (Home) =
Movcthemenubartotheﬁrstmennophon.
B when(End)=> )
Movuthemenubartothalastmeﬁﬁnp&on. _
: 'whm(upperorlowercmlettm‘s)m> -
for(thaCOUN’IfER.mItothalcngthofthnmenu)lnnp R
- lt‘(theKEYﬁeldofmemputmmﬂ thamanussho:tcutkey(mdexedby
.- counter)) then ' :
S :f(thechosenmannltemm salectable) o
- Set the OPERATION field of the mput teaord aqualto thbopqmtxon .
. corresponding to the chosen menu opuon '
; Setthemenu choicetathﬁ Optwn chosan
end if; -
emhf
wthB Fl = C
Copythzmambuffertaﬁiescree;x. T S
Instruct the Help: anecttodnsplnythamq}uredhelp. .
- rediaw the all the memus, i s
- when (Bsg) =3 ot 0w
ExxtthxsmenuandgototheparentmanubyseumgthQOPERA’HGNﬂeldoftha _
© - . imput record to PARENT, MENU, - - - _ _ . .
o Whenothersm>]30nuthmg.-- S
end cag; - '
lf(the left buttan of t]m mousahasbemrelmed) thehl o :
-Set the depressed flag | 11;thenextttmeﬂle]eﬁ'bnttonlspraasedonﬂlemome,1t
o mnbaconsxdaredauewmusamput _ : .
~ end _Hax_:_n_ile__]nput_; .
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TUTORIAL SUPPORT PROGRAM

121 Purpose
| 'I'he mtonal support program is usecl to make and modlfY all the tutorial screens for the Elector' -
._progr.am The tm‘,pnal screens are created or modlfied on the screen and then written to'a disk file

"ELECTOR.TUT. "’tus can be used fot any progtam that uses the same method as Elector to access
the tutorial screens o :

122 ._.jBel_ieviour*_ .

' 'The program is similar & graphic paint progeam, except that ASCII characters are used, The

foreground and background colours can be set. The surface that can be painted i initjally blue.

~+'The program i 2 WYSIWYG program (what you see is what you get). At the bottom left corner
© - thers is an Jindicator that shows the present foreground colour, background colour and blinkmg'. '
- settmgs ’I‘he next character en?ered will have these attnbutes ' : :

1

|l_Down Arro ' w'- | Move cursor down, 7

Up Arrow | Move cursorup,
- LeftArrow | Move cursor left, -
- R.tght Arrow | Move e vor right. -

Bl _- Increment the foreground .,olour There are 16 oolours to
o ' choose from. - - . _
F2 | Increment the background colour, There are 8 colours to
_ -choosefrom : L : o |
"F3 | Toggle blinking attnbute o
F5 Load a tutorial screen, |
F6 | Savea mtorial sorees, e __
FIC '_ | Exit the progl'am w1thout savmg the present tutorial screen

Table 12-1 'I‘utorlal Support Program Key Deﬁnitum

Any of the ascil characters may be entered. Cha.tacters that aren ti‘epresented on the keyboard
can be entersd by holdmg down the AI: key snd typmg m the ascir code on the: number lneypad
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.12‘3 Tutonal Index | - . . N =

'-Wﬁ!‘f.n the p'mgrmis__ started, the tatorial index s prompted for. This index is used tosearchfor o -
- -a particular tutorjal sereen. The index you enter should 'co'ne'Spond__ to one that exists in Elector. -~ -

|| Elector Information - 'Whatmatfor? L 1001 *o
_ "'Subscreens R 1003;
f Windows - | 10047 B
{Buttons - 1005
~ | Input Lines w06 f
C Y Pick Lists. - o 4007 -«

o o fBelp - T 1008 -
Circuit Modefling - j Rules1. - -7 .- _._-102_1"'-' i
-0 i Rules3 . F 13 R 0
| Designl - | 1024 )

|| Elec Engineering -~ | Definitions = . |+ 1041 f .~ .
| T -PassxveComponenk B 7R | TR
‘| Tdeal Sources. . V| 1043}
| Real Sources .| 1044 [~
- '} Electrical Power - C 145
S Klrchhoft’sLaws | 1046 |
" | Thovemin - - | 1047 f
' ‘.'Frt‘—QuencyDomam |~ 1048 - |
Tmpedance | - 1049 |
JACPower .. Y 1050 f - o
1 Power Factor ~ PR (R U1 A | AR
. 1 ThreePhase | 1052 ) - .
O | Resonamee -~ |” 1053 |
 Equivalent Circuits | Transistor [ 1061 f -
-Transformer ' 1633
{ Induction Motor - | 1064 |
| Synchronous Motor 1065 .
 Fluid 1066 |-
Mechanical 1 - 1067 |
S -_Ms\,hamcalz .| 1068
{ Thermal - | 1069 .

i Table 12-2 Tutorial Options used in Elector




B o The tatocialscrén will appear on tha n; din sc:een
o Modify the tutorial scréen’

! 70

12.4 Creatmg 'Putonal Sareéhs i I

S -The tutorxal mdex wﬂlbe promp \1fo: Enteranindexthatdoes not alread3 exzstmthe o

" ELECTOR.TUT file, but correspond \ﬂ.ll index uSed by Elector. Tthe file does xiot exist t,hen
© o any mdex that cortesponds to an index used i in Elector can be thoSen, T

* % - An error message will be displayed mionmng you that the chosen. tutonal screen does not

exist. This iy what you want, because you are creating a new mtunal streen.’

» -Xf you don’t get an ecror message load amther tutonal screeu If yau don’ you wﬂl ba

. modxfymg an e.x:stmg tutortaj serepn,

- & Press the Ok button on the mon( subscreen. -

o Grea;e the tutonal screen.

S .-.Press Fé6'to save e screen, The screen is saved to the dllk ﬁle ELECTO’R 'I'erusmg the mdex

N that wa speclﬁed last.

12.5 Modxfymg Tutonal Sc;r‘-eens EE

"h.

o . '"Prwstf 1oad S : E D PP S R
0 . 'The mﬂonal mdex will he promptad Enbat an mde; thal: already exlsts in &fe

EcronTUT file, Tf you ate not sure 1fsuch anindex exists, enter jt and see 1£at;error

© message is d:spiayed I cneis then that tuborial sre hdo\ ndt e::q’l?t .:.unply load anuther o

* tutorfal subscreen by entuting another index, - ,; T

* Press F6to save the screen, Tha screen is saved to the dxsk ﬁleELEcroa TUT usmg tha 1ndex

- that yas spe(:lﬁed, Iast 'Iheprevms con-espondmg mtorzal screen will be overwnttenhy tlns S

- one,” I



CHAPTER 13

el . -7 oo

TESTING ANH VALDATING ELECTOR

Elector was testad intwo phases In the ﬁ:st phaSB, each module was wsted usmg Separate te.@t_" e

programs Testmg strategxes mcludmg usmg comman vaiues, boundary values, error values, elc., L

Packagos Tmted

| Text and Maths.

. Dos anmonment

" "'Inputtez and Screen Oujects e

.-_Nethsts and Netl:st S“PPOrter 1

_.-Analysers and Cpntral Solver o
._.OPtlmlSB _' TR

1o oo [ fov Jufa || |

:':.:'Gfaphs Drawer and leier
| Monte - :

. Teble 131 Test SqurOg_réinsj e

o In ﬂle second phase, mtegratxon testmg was umiertaken w:th : numbe: of test cu:cmts

B -Elecszm was also used for checlnng the. validxty of Elector. 'I'here are some dlfferences i the L

generatedt results bacause Elecsim uses 32 bits {4 bytes) for real numbets. Thls gives about 7

.sngnifican:; digits in the mantxssa Elector uses 64 bits (8 bytes) for real numbers This gives abouit

15 significant digits. Any numbers that are dlffere.nt ﬂ-om the enghth slgmﬁcant dxg:t will not be o

vmible mElecsun L
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 Circuit File |

Typﬂ of Cirulit

3PH-SSDL.NTL

3 Phasa star source deltﬁ Ioad

- "-BAT BFN’IT..

Battoclet: band pass filter.

ﬁaESL N'IL

"-_Bessel all pass Pha.?.e slllft (delay) ﬁlter K A

B BRF}LN'I'L

' ._ Band reject ﬁltar

BU'I‘I'ERB NTL

| Butterworth 3rd order low pass ﬁ]ter

CE-AME.NTL -

' -.-'_Smgle stage common emxtter amphﬂer

'CE-AM:PzNTL'

: Smgle stage common emitter ampllfier

~CHS5 FILN'ITL

- | Chebyshev 5th order highpass fiter,

CI..PFILN'IL

{ Cauer iow pdss filter

: —RF-AMP NTL

_ Dxfferentxal 3rd order low pass ﬁlter

o

B DRAW NTL

Draw test for d;fferant combmatif‘ns nf components m A

each branch

DRAWZ NTL

_ Draw test for connectlon between each and every node. '_ 3!

INST NTL

PLL-RC N'I'L

RES-HA NTL

Parallel RC lmpedance o B )
Resouantharmomc analysar B

RLCNTL

_ RLC éenes

o Table 13-2 “Test Clrcmts
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