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1IJ:lstract

This thesis describes the design and development of a computer

vision system. The system (Video Frame Grabber) will give PC

Users the potential to capture any visual image into the memory

of a computer. This computer intelligible image opens the way for

new development in computer photography, Image recognition and
.

Desktop Publishing.

Opsomminq

Hierdie verhandeling beskryf die ontwerp van ' n stelsel wat

rekenaarsig moontlik maak. Die stelsel ( Video Raam stoorder )

sal dit vir die PR- gebruiker moontlik maak om enige sigbare

beeld vas te le in die geheue van 'n rekenaar. As die rekenaar

eers die beeld verstaan open dit die weg na nuwe ontwikkeling in

rekenaar fotografie, beeld herkenning en persoonlike rekenaar

uitgewery.
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INTRODUCTION

1. INTRODUCTION

The personal computer made its appearance in the early 1980's.

From this time the PC has developed to a sophisticated technical

wonder. The minimum standard for computers is getting higher day

by day.

Along with the ,development of the PC has come a great development

in PC accessories such as Sound Blaster cards, colour laser

printers, high resolution colour monitors and many more.

The ultimate in development will be computer vision. Here follows

a quick overview of the current techniques in use to achieve

computer vision.

1..1 Hand Image Scanners

This system consists of a

handheld device with

Figure 1.1 Handheld Scanner

optical sensors which scans

in an image while the

operator is slowly moving

the scanner over a photo or

any document. A analog

signal from the optical

sensors is digitized and

stored in the computer's

memory. The digital image can be manipUlated by a PC to
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INTRODUCTION

achieve any desired output.

1.2 Full Page Image Scanners

This system uses the same

scanning technique as the

handheld image scanner. The

onl.y difference is that the

graphic image is inserted

into the scanner in the

same manner as you would

insert a paper into a

photocopier machine.

1.3 Photographic Scanners

The photographic Scanner

uses a special adapted 35

mm camera to take a picture
"

of the image to be imported

into the PC. A fil.m is not

used but the image is

developed onto an array of

CCD (Charge coupled device)

sensors in the camera. This

Figure 1.2 Full Page Scanner

,

Figure 1.3 Photo-Scanner

,I

image stored on the CCD Array may then be downloaded to a

PC for further processing.
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1.4 Video Scanners

In a video scanning system the analog video signal from a

video camera is digitized and imported into the PC. There

are two methods in use.

1.4.1

1.4.2

Slow scan technique

This technique uses more than one video frame to

construct a single image. For this method

the video signal must be stationary for at least

a few seconds before it may be captured and

downloaded to a PC.

Real time video frame grabber

A digitized image is constructed by using only

one video frame of the video source. with this

method it would be possible to capture events

directly without any delay.

A very large variety of image scanners are available but they are

very expensive and are only available to graphic design

engineers. This leaves a large gap in the private sector for a

scanner for small business and home computer users. Based on the

above survey an image scanning system was designed and

constructed by using a real time video frame grabber.

1-3



SYSTEM INVESTIGATION

2. SYSTEM INVESTIGATION

As seen from the introduction there are a number of methods in

use to achieve computer vision and some of the methods are

improving day by day. In this chapter a review is given of the

reasons for using a video frame grabber for a capturing unit in

the proposed design system.

2.1 Why use a Video Frame Grabber?

The video frame grabber is the only scanner which uses standard

equipment such as video cameras and video machines. The rest of

the scanners use devices specially designed for computer image

scanning. Home video photography has developed greatly in recent

years. These developments may be used in full when a video frame

grabber is being used.

There is no need for the development of any photographs or any

waiting time before a desired output is achieved. It can store

any sequence of photographs on a normal video tape. With an

average of 5 seconds per still picture needed a total of 2160

pictures may be stored on a single 180 minute VHS video tape. To

store the same number of digital pictures onto a hard disk will

take (2160 * ± 480 Kilobytes per picture) = 1.0125 Giga bytes of

space. The first storage method mentioned is the most cost

efficient way of storing a very large number of pictures.

Shoot any scene now and download it at a later stage to a

2-1
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computer.

2.2 proposed design system

The frame grabber consists of 3 main sections as shown below in

the basic block diagram.

SCANNER I I DIGIIlZER I
Frame Grabber

unit

I SOFIWARE I

Figure 2.1 Block diagram of the Frame Grabber system

2.2.1 Scanner section

In figure 2.1 a video camera is shown as the scanner for this

unit. The scanner section may be any of the following standard

video sources:

- Video camera with a composite PAL video output.

- Video machine with a composite PAL video output.

Television with a composite PAL video output.

The quality of the picture scanned is directly related to the

video quality obtained from the video source.

2-2
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2.2.2 Digitizing section

The digitizer unit takes a standard analog PAL video signal and

converts it into a digital signal. Only one video frame is

digitized and stored in the internal static ram of the digitizing

unit. A very high speed analog to digital converter is used for

the digitizing of the video signal. The whole process of how a

frame is captured and digitized will be described in the circuit

description section in chapters 8 to 13.

2.2.3 Software section

The digitized analog signal needs to be converted into picture

information to be displayed on the screen. The detecting of this

digital video information is done by a software program written

with the high level programming language Turbo Pascal. A thorough

investigation into the c9nversion from a digital video signal to

an actual picture will be discussed in chapter 3. A complete

listing of the Turbo Pascal program FR30.PAS may be found in

appendix B.

2-3
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3 SOFTWARE DEVELOPMENT

Turbo Pascal is one of the few high level languages to offer

build in routines for the handling of high resolution graphics

screens. The following main criteria were taken into

consideration before the program was written.

3.1 Design Considerations

- Be compatible with the following graphics adapters

B/W ----- ----- ----- ----- -----

16 16 ----- ----- -----

256 256 256 16 16

256 256 256 256 256

Access 512 k of external static RAM in the Frame Grabber

unit

Fully mouse operated in all the graphics modes

64 Grey scales on the standard VGA Graphics Adapter

Show the digitized video signal as

* Graph (Normal oscilloscope display)

* Picture (Grey or Black and White)

Software control over picture brightness and contrast

Convert the captured image to the PCX graphics format for

easier manipulation by standard desktop pUblishing software.

3-1



SOFTWARE DEVELOPMENT

3.2 Hardware' Software trade off

In designing this section certain specifications were laid down

by the hardware section.

3.2.1 sampling Rate

A sampling rate of 12 MHz is used to sample the analog video

signal. This sampling rate was a trade off between good

resolution and the cost of static ram needed to store the sampled

signal. According to Nyquist sampling theory the sampling rate

must be at least twice the maximum frequency to be sampled. A

television video signal has a bandwidth of 5,5 MHz which set the

minimum sampling rate to at least 11 MHz.

To sample both ODD/EVEN fields of a video signal the sampling

period must be exactly 40 ms.

Figure 3.1 A full video frame

3-2



SOFTWARE DEVELOPMENT

The graph in Fig 3.2 may be used for a quick look-up of the

memory size needed to sample a full video picture.

The memory size needed may be calculated as follows:

Memory needed = Sample period * Sampling rate

=

=

40 ms

480000 bytes

* 12 Mhz

1400

1200

200

Memory/Sampling Rate

H$
ofTT

~
'l".:

IT'l'
~~'1''1"'

o

Figure 3.2

o 5 10 15 20
Sampling nte in MHz

Sampling Rate to Memory Size

2S so

comparison

It can be seen from Figure 3.2 that the memory size needs to be

doubled for a sampling rate of twice the frequency to store the

same amount of picture information.

3.2.2 Data format

The data format is determined by the bit resolution of the

3-3
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analog to digital converter. For the frame grabber unit a 7-bit

Flash A-O Converter (ADC 207MC) is used. For accurate decoding

of the video information a single bit is used to store only sync

information. 8-Bit parallel data is used for communication

between the PC and the frame grabber unit. The format of this 8-

bit data is shown in Figure 3.3. 00 •• 06 is used for the digitized

video information. 07 is used for sync information only.

""

:B?: I SYNC INFORMAnoN •

,. ,I •........ ......... .

1)3::.........

RM'MSB,zO-J---I---.J---+---l-iI---l---I---.J---+---J

::::i)S::::: ::-J---I---.J---+---!+I\,---l---I---.J---+---J
I ~.

:::::0:;(::-
........

,1IV" \
~'-l-----J.-I\ol-~--+--1-e---l----J.---'Il'l'l.d-+-"4---1-----I

_:-qJ~1It~~~~~=EEE~~1t DIGITIZED VIDEO ] f---+--+-+I----I

"Wbe :'+t-H--+---+--+--+--l--+--I----!1e---I

o

Figure 3.3 8-Bit data configuration

The separate bit for sync information is used to get an accurate

indication of when sync is occurring. The sync information may

be detected from the digitized analog signal by software

routines, but it is not as accurate as the digital sync

information obtained from a sync separator (LM1881) due to level

triggering on a non specific value.
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3.2.3 Addressing Mode ( Frame Grabber unit)

To access the data stored in the static Ram a special format is

used. A single picture consist of 480000 bytes of digital

information. To access a single byte in a memory block of 512

kilobytes a unique 19 bit address is needed. The communication

between the PC and the Frame grabber unit is limited to an 8 bit

parallel format. The 19 bit address needs to be divided into 3

to be transferred over the 8 bit link.

Address in Ram = 475625
An A16A15 A8 A7 AD

00000111 01000001 11101000
HKiHPAlIT }rrIEDUIM PART LOW PART

Figure 3.4 Addressing Mode

the hardware description of

communication may be found in
Medui.mA~

our 301H,.J;ue4..

:~:~:~:f::::~~~:~::. . . - . - - . - . - - - - - . - , - . . .

Meduin> Add<eoo
our 301H.,JDed...

I( Low Addreo
Il our 3OOH.Jo-

dataparallel

A description of hands~aking

and

the address decoder section. HighAdd<-.
our 3OZH.hi8h

R...tByte
IN Byte.303H

WritcByte
our 304H"Bytc

The following procedure MUST

be followed to gain access to

the frame grabber unit. Figure 3.5 Data Management

3-5
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3.2.4 The VG1\. Palette

standard VGA graphics adapters can display 256 colours

simultaneously on the screen. Every pixel on the screen may have

a unique colour value. The colour values are determined by the

settings in the VGA-Palette. The VGA palette is an array of 256

palette colours. The format of a single palette colour is shown

below.

Palette Colour[O] = R [ Value 0 .• 63] Red value for pixel

G [ Value 0 •• 63] Green value for pixel

B [ Value 0 •• 63] Blue value for pixel

The values of the RGB settings will give a unique colour to

Palette colour[O). With this method any 256 colours may be used

out of a range of 262144 colours.

-_.,.--
.-"-....-'

...--'-

6~ ~=====:;:j:=====.=...:::_.._;:j.=====..-=...:::.;;t'=====:::::;;j
I ... ---

0- •.•~-"
63

Figure 3.6 Grey Scale palette settings

Figure 3.6 shows the value for the RGB registers to get 64 Grey

shades with a standard VGA graphics adapter.
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3.3 Video detection

The video detection is done by a software routine written in

Turbo Pasca1. A fu11 1isting of the software program FR30.PAS is

shown in Appendix B. The procedure "ShowGraphArray" in Appendix

B is used for video detection.

A video signa1 consists of picture information as we11 as
.

information for horizonta1 and vertica1 synchronisation of the

picture on the screen. The horizonta1 and vertical sync

information is detected by software and is used for p1acing the

picture information in the correct screen position.

The picture information in the video signa1 is detected and

converted into pixe1 information to be disp1ayed. In figure 3.7

a portion of the video signa1 with sync and video information is

c1early shown.

~ ~ , \., ;' .r..~,.~.:.~.:=~.:..;.:~Iti ~I"·:d~:t:::;! ;"-~.- -:

j ~ ~ w~ ~~ H ! ~!Il'".!""~.....,o.;'''':~!-~~:....,t,.._J""n'!"..-:~~tlPli'~...i~r·'·; 1

: ~ ~ ~ ~ ~ i ~ ~ ~ ~; 1DJ tit ~ ~ ~ ~ ,I Pictme information I Sync information Pictme information

Figure 3.7 Sync and Picture information

The hardware section is designed to store a fu11 video frame

starting with the EVEN fie1d for every captured frame. This
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ensures that the starting sync pulses for every captured frame

are exactly similar.

Figure 3.8 starting point of each captured frame

The software needs to distinguish between the following different

types sync pUlses:

Line sync pulses

Pre equalization sync pulses

Post equalization sync pulses

- Field sync pulses

These sync pUlses must not be displayed on the screen but are

used for the correct placing of picture information on the

screen. The width of the sync pulses is used for sync recognition

and identification. A software counter (SynchCount) is used to

determine the low time of the sync pulse. The low time for each

of these sync pulses is fixed to within a few microseconds.
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Figure 3.9 shows all the sync pulses and their fixed lengths in

microseconds.

Sync pulse spec~f~cat~onsF1gure 3.9

--
~~-- Pre Equalizjng Field sync Post Equalizing !.We- sync pulses pulses sync pulses sync- '---

~
- .~- 'B ,.. - =
• • • ("r"- ........ ) • •

Samples at
12MHz

eA Pre Equa!izing pulses Low time - 2.35 microseconds 28
eB Field Sync pulses Low time - 27.3 microseconds. 328
eC Post Equalizing pulses Low time -2.35 microseconds 28
eD Line sync pulse Low time - 4.7 microseconds 56

. .

The sampling rate for the frame grabber unit is fixed at 12 MHz.

Time may be directly converted to samples taken by the following

formula.

Samples taken = Time in microseconds x Sampling rate in MHz

= 4,7 x 12

= 56,4 Samples for the line sync low level duration
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time in microseconds.

In figure 3.11 it can clearly

Figure 3 • 10 may be used for a

quick determination of the

Samples - TJ.meF~gure 3.10

-
~- V'Il_

I V

f: v
./•f- V-

J- ./

t:I,X
• • • • • • • •

."",. la I ,

.seen when the sync counterbe

samples used for a specific

.
and horizontal counters starts

in the software program. The value for the sync counter reached

at line sync detection, is used for detecting the start of a

video line. ( Normally this gives a count of between 57-59 )

---
Digital Video Signal I

'--- --i

Sync Countec I'-------

:::~==::=~==~~==~------.-

Horizontal Countec I

Figure 3.11 Software counters for sync recognition
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The horizontal counter is used to synchronise every picture line

with the start of a line sync pulse. The starting point (falling

edge) of a line sync was found to be more stable than the rising

edge, for starting a horizontal position counter to place a pixel

on the screen.

The first few video lines consist of TV test signals or are blank

for a video camera signal. These first few video lines must not

be displayed but must be skipped. The video picture starts at

line 24 as shown in figure 3.12

Figure 3.12 Blank lines on the top of the screen

These blank or test lines are present in both the ODD and EVEN

fields of the captured data. A video line is detected when a
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valid line sync pulse is found and the value for the Topcounter

( Lines to be skipped at the top of the screen) is bigger than

23.

As seen from figure 3.13 the video counter starts at a point

where the horizontal counter reaches the value of 150 or bigger.

The video counter starts at this point to skip the colour burst

information found at the beginning of each video line.

Video
Counter

i
i,

Figure 3.13 Black and white pixel conversion

3.3.1 Black and White detection

A fixed level is set for the variable BW level. For sampled
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values bigger than this BW level the pixel colour is set to white

and for lower levels the pixel colour is set to black. Figure

3.13 show one video line converted to a black and white picture.

3.3.2 Grey scale detection

in Pixd colour

Figure 3.14 Grey Scale colour conversion

For the grey scale conversion the picture information is scaled

between the white level and the black level settings. The value

is converted to a colour value with the following formula:
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( current Byte- B1ack Leve1 )
Pixe1 Co1our = x Max Co1ours

( White level - b1ack level)

75-40
=

127-40
x 255

= 102.586 ( This va1ue is rounded to its
nearest whole number )

The value for the variable max colours is determined by the

current graphics adapter in used is may be 1,4,16 or 256.

Figure 3.14 shows a video line converted to 256 grey scales for

displaying on a VGA Graphics adapter. The specifications as

given in Figure 3.15 were used for the detection of a single

video line.

~.ijtli:.Qf:Nit1@f#.f0l:til~tiM::$M3G··@t:P~:~·9~
::{:::::{::::::::::::::::::::::::~i::tf~~~~~(~f::::=:::::::::::::co::}

.................................I'~\Vhite)evelc ...

70t;

52

Back'
Line Synch porch

puJse I·
y

~~. __ '-<~·_=:-=:I,,'=~
[4.7 .....5.8

.

Figure 3.15 SABC Line specification as used for detection

Figure 3.16 shows a full Block diagram of HOW to detect a video

line.
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NO

YES
INe Video line
Counter

Put Pixel on the
Screen at X.Y

x.Y Screen position ES Video line co
calculations & Pixel~~ > lines to skip at
colour calculations I"l the top of the

screen. ( FlISt 25
lines used for TV
test si )

~
' ~J/J/i

011 } ..
Picture

I I-Information-
Sync Information

End f!in ched? YESI End of field I NO
,--_0_ e rea. reached? ----=-=!-""II"II"IIIIIIIIIIIIIIIIIIIIOIIIIIIIIIIII

NO YES

I I~~I
i...--.H.U......._II'tI.....m ...........un_.......n_......_ ......n.u.......u,

Figure 3.16 step by step Video Conversion
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3.4 pCX-File format

The PCX file format is one of the single most used graphic

formats in the DOS world. It is the native format of the PC-

Paintbrush series of programs and was developed by ZSoft

Corporation. Most of the major graphics programs allow the

importing and/or exporting of graphic screens in this format •

.
This format is used to make the frame grabbing software FR30.EXE

compatible with other graphics programs. The PCX file format

allows the storing of several different screen formats to a file

for usage with graphic programs.

The PCX file consists of 3 major sections

- Header This section gives descriptive information on the

size of the image, screen mode to use and palette

information for EGA and CGA graphic adapters.

Data section This section contains the data to construct a

single picture. The data in this section is crunched for

saving storage space.

VGA Palette contains the settings for the VGA colour

palette to achieve 256 colours.

See Figure 3.17 for the file format as used for a VGA PCX file.
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Start of PCX Data
1starting Point for PCX Header

00000000. ca. 0501. O. 00 00 00 00 - U' 03 2D 02 20 03 U 02 •••••••• '.- ••••

00000010:" ~l0'1::JP::OO::o.g;:PIJ:~::G:V: :~:::~::n::09" :Qq::-J(:"::<l'!::g~m··:!!.lff"" -. DnA····
00000020: lt~. -O~>.&:8.-PO-.4(EOJJ.'* .QC(-.";-.oOOo.~.~.,"-.~.-PO.-oo·:tJ ••••~ .•• __ .•
00000030, l1lC"b:*:a:e:-n:~':.·bO:·:-:·:tI:t:*:O((·)lJ(*:clll·n: ••• nOd1:,,;,..;.,;,"
0000004.0: Ill! ':11 ~~ ~ 1111 ~II 00 ~ - 1111 1111 ~ 1111 •• :t"'U~..

0000050. 00 00 00 OCI 00 00 00 00 - 00 00 00 00 00 00 00 eo ••••.•....•••.•.
QOOOOfiith 00 OD DO 00 00 OD 00 00 - 00 00 00 00 00 00 00 00 •• _•••••••••••••

00000070: 00 00 00 00 00 00 00 00 - 00 00 00 00 00 00 00 00 ••••••••••••••••
00000010: 05 C2 U. SD ,. C2 .... '0 ..... C2 72 a:.. C2 la U 20 •••••••••• I:d.>.
OOOOOOUI 0 1.1. 20 23 a. 111 .23 %0 • 0 1D 23 1II Cl 21 ZIl (2 •• to 01 •••• ot
OOOOOOloDI :I.D 20 1D C2 a. 20 1D CZ - 20 21 ID c:z 20 <:2 III C2 '0.
OOOOOOBO: 13 1D 0. 2.0 n 1D C3 20 - 0. 23 a 20 C2 ~ 10 410 I •••••••••).
OQQCOOCO: C2 23 20 C2 U C2 20 C2 • 26 20 m a 20 23 2.1 Cl " •• "".
OOCCOllDO. 20 1D Cl 23 c:z 26 C2 U. - 2] C2 K 1D 26 C2 23 20 ••••4 •••• " .....
OOOCOOCh 2' C2 20 C2 2i C2 m 2' • 23 C2 2'0 ~ C2 23 C2 26 L .6... )1. ) .'.6.
OOOOGOP'O: C2 23 C2 ~ c:z 23 25 Cl - 26 ~ 23 c:z;a:, 2C c:z 23 .,.".,).,,) •• ) •••
0000010(11 :IS 2. C3 ;a:, 2l C2 23 ... ~ C2 2C: Z, 20 C2 U 26 )"'U,.U) •• l ./li.
ooooono: C2 2S ZP Z! 0 26 C2 29 • ca 2C U 18 ca 6e U 'c .)/) .6.) •• 2;.L·1
OOOIlOUO: Cl a'7 U 95 C2 'a ID Cl • At. C2 ,. C2 AA. ~B A3. C2 ••••••••••••••••
OOIlIl0131l1 AA. " AD a w 'IS 10 C2 • At. AA C2 8ll n AA. a w .•..............
OOIl1l614ll: ~. !l6 C2 Mo A1 m Cl 98 • At. A7 CZ 'I AA C2 At.,E ••••••••••••••••
00000150. ao C2 A1 A7 AD ca 98 AD • .AA C2 SE Bel A1 C2'. AD ••••••••••••••••
00000160: C2 '3 C2 Ai C2 '3 A1'S • c::z ~l M '3 C2 .5 ,a '0 ••••••••••••••••
00ll00170. C2 A1 ,. 90 C2 .u '0 C2 -'8 A7 '5 C2 .u. A7 9B C2 ••••••••••••••••
000ll0180: AD 'E '8 CZ JJ 93 9.1: Cl • Al ID

231DtAC220U20Y
1.7 Cl lA 15 :to c:z 1D -
C2.lAU>20C21D1A -
0000000101010101 
0;iCl2 02 OZ02 02 OZ 02 •
C] 03 03 03 O:! 03 0] Gc. ~

040... 040505050505·
050.0&0605060&0& 
07 fT1 f1'7 07 07 07 07 0&
oaO&OI090'C90909 
QA,o.&.OA.OI.Glo.ClAOAOA
OBCllSCl8OBO!lOBOBOC
OCCCOCllDonODOPQD
OB OE OB OB OB Oll oa OB •
OPOPUOPOPOPU'10·
10 1.11 10 U::UUll::U 
1213121.212121312 •
1313131313131314 •
UUU.15lS1S1S15 
U161616UUi16U·
1'7 17 17 17 17 1'7 17 1& •
lJ1IUU191515U 
lA lA.lA lA a_a.lA 11 •
UUaUUU11l1C'
1.C 1C 1e 1D 1D 1D 1D 1D •

000.3UO.
00041U.th
00U3lBO;
OOO<lllCD:
000.31DO.
000411.BO:
OOO,lJ;lPO;
oao nOD.
000 3210:
ooouno:
000<132]0.
00002<1(10
0000250.
ooo nEO:
000 ]270.
000,13210:
000 ]2.0.
OOO 32JUh
00U]2BCh
000"'32010
000432DO.
OOU]2BO.
000412PO:
00043300=
00c.e..3]1.0.

Pcx- File Format
/'--::-----~--

----- :::-----Starting point for palette
1DUC220C2UC220 ••••••••••••
20 c:z 1'1 U. C2 20 :u. 1J) •••••••••••• •

0000000000000000 •••••••••••••••
01 01 01 al 01 01 01 02 ••••••••••••••••
02 02 OZ 01 o.J 03 03 Dl. ••••••••••••••••
O. 04. 04. oc. Q.t Of, O. oc. ••••••••••••••••
05 os 05 a5 os 05 05 06 ••••••••••••••••
.,. Ooli 0& f1'7 f17 f1'7 fT1 '7 .
c. a. 0& 01 ca 0& 0& O' ••••••••••••••••
0' 09 M 09 09 09 0' lA •••....••••••••.
CA. OA GA. OB OB C. ca 011 ••••••••••••••••
cc GC GC ltC GC GC De tc ••••.•••••••••..
ODODQDODOPODODU ••••••••••••••••
OBoaOBOPOPOPOPOP ••••••••••••••••
1.0 10 .to 10 .to 10 10 10 ••••••••••••••••
1111111111111.113 ••••••••••••••••
131212.13U1:I1313 ••••••••••••••••
141&.t&U 1& 141414 ••••••••••••••••
1515151515151516 ••••••••••••••••
l' l' l' 17 17 17 17 17 •••••.....••••••
1. 1& :lI 18 1& 18 1.1 1& ••••••••••••••••
uuuuunuu .
.lA lA .lA U Ul 1B 1B U •••...•••••••••.
1C 1C lC 1C 1C 1C lC lC ••••••••••••••••
UlUl:1D1D1DUl

Figure 3.17 PCX FJ.le format

3.4.1 Definition of a PCX Header

The header of the PCX-file is used to describe the image stored.

This section gives descriptive information of the video mode

used, screen dimensions of the picture and palette colours used
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for EGA/CGA video modes. Table 3.1 shows the format of a PCX

header for a 800x558 256 colour VGA picture.

Maker: PCX identification Bit 1 Byte

version: PCX identification Bit 1 Byte

Code: PCX identification Bit 1 Byte

.
BPP Number of Bits per Pixel 1 Byte

X1:Left X coordinate for Picture 2 Bytes

Y1:Upper Y Coordinate for Picture 2 Bytes

X2:Right X Coordinate for Picture 2 Bytes

Y2:Bottom Y Coordinate for Picture 2 Bytes

HRES: Number of horizontal pixels 2 Bytes

VRES: Number of vertical pixels 2 Bytes

Triplet: EGA/CGA palette 3*16 Bytes

VMode: current video mode 1 Byte

NPlanes Number of byte planes used 1 Byte

BPL Bytes per horizontal line used 2 Bytes

HeaderSpace 60 Bytes for expansion 60 Bytes

Table 3.1 PCX Header format
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3.4.2 Data section

The data section consists of data for the reconstruction of a

video screen. The data of a PCX file is crunched by a special

mathematical algorithm to minimize disk storage space for picture

information. Figure 3.18 shows the algorithm for crunching data

to the PCX data format.

Video line with a colour value from Oh to FFh shown before
PCX conversion has been done

IFF FF FF FF FF 00 02 C2 80 80 80

Above line converted to the PCX format

Ics FF 00 02 Cl C2 CS 80 C3 01

IT
10 Bytes needed for storage

80 80 0 0 0 I

Flow Diagram for Crunching
BEGIN

I _Byte

Stare Prev Byte

13ytc>co

Figure 3.18 PCX-Data crunching algorithm
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The data crunching techniques detects a change in byte value.

For a constant range of values eg 10 #FFh 's a counter value is

stored together with the byte value. The starting value for the

counter is set to #COh. For a single byte bigger than #COh a

count value of #Clh together with the byte value is stored. For

a single byte smaller than #C1h the byte value is stored.

3.4.3 VGA Palette

The VGA palette consists of 3*256 bytes of information for the

selecting of a unique 256 colour palette. The VGA palette setting

is the same as used in paragraph 3.2.4 for the setting of a grey

scale VGA palette.
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4. OPERATING INSTRUCTIONS (Software)

4.1 Minimum Requirements

- IBM Compatible PC or one of the following XT,286,386,486

640 Kb RAM

- 360k Floppy Drive
.

Hard disk ( Needs at least 3 Mbyte for correct operation )

- Anyone of the following graphic adapters - Hercules

- CGA,EGA,VGA

( A VGA graphics adapter is necessary to show the grey scales

which are generated by the software. On all the other graphic

adapters only a black and white image will be possible.)

4.2 Software Installation

The frame grabber comes with two 360k floppies which contains the

Frame Grabber program as well as a single captured example. The

disks are numbered as follow:

1 Install and program disk.

- 2 Picture example disk.

4.2.1 rnsta1ment Procedure

The installation process is shown as an installation between

Drive A, a 360k Floppy Drive to Drive C the hard disk.
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- Boot from the hard disk and exit to the DOS prompt as shown

ego C:\

- Change to the floppy drive C:\A: [ENTER]

- Insert install program disk [1] into drive A:

- Type INSTALL C: to install program disk to drive C

- Insert example disk [2] into drive A:

- Type INSTALL C: to install example to drive A:

- This is the end of the install procedure.

The Program Disk and the example are installed onto
the hard disk in the directory \FRAMEGRAB

- Change to the Directory C:\FRAMEGRAB

- Type FR30 to start the program.

4.3 Software Functions

4.3.1 F1 (Save File)

"Save File" stores a captured image to disk. Two different

methods of storing the captured data may be used:

Normal Save saves the image as it is obtained from the frame

grabber. The image is stored without any modifications to the

data as captured.

PCX Save saves the image in a special PCX graphic format. The PCX

format is a graphics format used by most of the popular desktop

publishing software programs available on the market.
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The image is stored as a 800 X 558 image with 256 grey scales.

The PCX-Image may only be modified by special Desktop Publishing

software.

4.3.2 1'2 (Select File)

Retrieves any data file stored with the normal save command in

function F1. Best option for editing of an existing picture

4.3.3 1'3' 1'4 (Start Address' stop Address)

A captured image consists of 480000 bytes of information. Only

a portion of a whole video frame may be shown as a Graph on a XY

axis type display by changing the start and stop addresses.

S was PI Show as GRAPH

J'iqure 4.1 Show as PICTURE I Graph

4.3.4 1'5 (Show as PICTURE I Show as Graph)

This function key act as a toggle between the graph display
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and the picture display modes available in this program. Show as

picture will convert the captured data into a picture which will

be displayed on the screen. Show as graph gives an oscilloscope

type of display of the Data captured. Press F8 for a display.

4.3.5 F6 ( Quick View)

Before Quick View • IDuring Quick View •

Figure 4.2 Quick expansion of Graph View

The quick view function is dependable on the show mode selected

by F5. For the picture mode a quick view is shown of the last

captured Picture. In the graph mode a fixed portion of the graph

display is enlarged for easy location of special
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patterns. Figure 4.2 shows an example of the quick view operation

in the graph mode. Move the curser to a point on the graph for

quick expansion. When the location is reached press F6 for a

quick expansion from that point on. After the expansion the

screen will return to it original state before quick view were

activated.

4.3.6 F7 ( Stretch Graph)

The stretch function is only available in the graph display mode.

Move the cursor to the first point in the graph to be stretched

press ENTER to enter the first coordinate. Move the cursor to

the next point to be stretch The graph will be stretched around

these two points.

4.3.7 Fa ( GET Frame)

F8 is the key to get new information from the frame grabber or

disk. F8 will redraw the screen to the parameters set by the

different functions.

4.3.8 F9 (Source Disk ( Grabber)

F9 acts as a toggle between disk operation or direct mode where

new data is retrieved directly from the frame grabber unit.

4.3.9 F10 ( Exit Program )

Exit out of the FR30 program and return back to DOS
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4.3.10 P (Screen Auto' 1:1)

P acts as a toggle between a scaled full screen display of the

picture information or a 1:1 direct display. With the Scale

setting to auto the picture is automatically scaled to fill the

full screen.

Auto SC3liDg • 1:1 No Scaling •

Fiqure 4.3 Scale set to AUTO and to 1:1

The scale setting 1: 1 shows the picture without any scaling. This

mode works the best on VGA graphics adapters capable of showing

800x600 resolution with a 256 colour palette.

with auto scaling interference patterns may occur but with the

1:1 scale mode no interference patterns are visible.
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4.3.11 R ( Reset va1ues )

Reset all the variables used to their original values at start

up. This function is very useful when a new image is imported for

a new set up of the screen and draw variables.

4.3.12 D ( P10t as Line/Dot)

In the graph mode the graph may be plotted as single dots or the

dot may be connected to get a better indication of how the

waveform looks.

,-=DO=T.=.P=LO=.T=-------,I

StIm • it. ". ....

_.....:LINE=.;;::.;P:.:LOT=.::.----J.

Figure ..... Dot and Line Plots

4-7



OPERATING INSTRUCTIONS

4.3.1.3 K ( Video Kode )

The frame grabber software supports the following graphic modes

and adapters. - 1. Hercules 720x348

2 CGA 2 Colours 640x200

3 CGA 4 Colours 320x200

- 4 EGA/VGA Adapter 640x350

5 Extended VGA

320x200

640x400

800x600

1.024x768

640x350

320x200

640x400

800x600

1024x768

640x350

320x200

640x400

800x600

1024x768

640x350

320x400

320x480

360x480

400x564

400x600

704x528

720x540

736x552

768X576

784x588

4.3.1.4 L ( Sbow LINE N )

This option selects a single video line to be displayed as a

graph. Press L 33 to show line 33.

4.3.1.5 W ( White Level)

Selects a new value for the current setting of the white level.

The standard value for this setting is 127. Dark pictures may be
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lightened by lowering the value of the white level setting.

'a:r --,
,..
'00..........-....
,.
• •

Figure 4.5

Any value bigger than the cuacm
" White level _g will be shown /White.level -127r as pure White Standard

"'..... .. New White

cd···· ...•........ .....................•.............._.. .__...•..••................_.. Level

'1u~,':
...

1\1 \

itt
11 , fl

~
I f ... I

.1= W==I

o.a .... o.a ....
"'-

White level selection

4.3.16 V ( Video Normal/Invert)

Figure 4.6 Normal and Inverted display

V serves as an toggle switch between normal screen display any
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inverted screen display. Some of the current screen dump software

programs requires the screen to be inverted to give a good

output when a screen is captured

4.3.17 C ( Color BIW I GrayScalel

C serves as a toggle switch between a black and white display of

the picture or a 64 grey scaled picture.

Figure 4.7 Picture shown in Black and White & Grey Scale

4.3.18 T ( BIW Contrast I

The B/W contrast is the toggle point setting between black &

white while the program is in the B/W mode for picture
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conversion. The preset value for the B/W contrast setting is 75.

If this value is made higher more black will appear in the

converted picture. Figure 4.8 shows the toggle point between

black and white operation.

..,
n.
.,
.,

'".,
.,..
.,..

I
VV~L·~·~

~ 111.1'

~... k:::r-.-- _··Il· ... ...... ._---_.._.... ..._...-..._..

Blac:k;fWhitetog~Id :: ~

~1
'
\'

••
• • 01 ... 01 01

Figure 4.8 Black/White toggle point

4.3.19 B ( Black Level)

~ Ill. I" 11 I

I' Ill, I!

It~~
\ I

\j

J4It 11

J W==--_. ...-. ....._.. .. ..' ..-.-.. .............. ............. .... ........ ....•...... ........
"'l Black Level. A good

setting is between 35-4(:

I I

.................
..........
...
• • 01 ... ...

Figure 4.9 Black level adjustment
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Figure 4.9 shows the black level for a captured video signal. The

best way to adjust the black level is to plot the picture firstly

as a graph. With this option it is possible to measure a new

value for the current black level.
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5 HARDWARE INSTRUCTIONS

5.1 Hardware Installation

The frame grabber unit consists of three sections:

Address Decoder Card

Digitizer unit

Frame Grabber Software

5.1.1 Address Decoder Card

The address decoder card acts as an interface between the

digitizer unit and the PC. The following installation procedure

must be followed.

-Turn off the Computer

- Open the computer and plug

the address decoder card

into an empty expansion

slot.

- Connect the data connection

cable to the external DB 25

connector.

Address Decoder
Card

IIIII~II

Figure 5.1 Address Decoder
card
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5.1.2 Diqitizer Unit

This unit is a separate unit for the digitizing of an analog

video signal. The following installation procedure must be

followed.

REARFRONT
/ //

0 0 0-
VIdeo GAIN ON

/0"
D DCapture

VIDEO
OFF DB 25 C.CoMecIiIr

0... """ t( ,
1/

.22fN_
DIGITlZER UNIT

Fiqure 5.2 Digitizer unit

- Turn power switch to OFF

- Turn Video gain to MIN

- Connect data connection cable to DB 25 connection of this

unit

- Connect external video source to VIDEO input

- Turn the power switch to ON

- Adjust the video gain until video gain indicator in just

visible
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5.1.3 Frame Grabber Software

The installation and operation of this software is discussed in

chapter 4.

5.2 operation of the Frame Grabber unit

Apply a video signal from a standard video source ego ( Video

camera) to the video input of the digitizing unit. Adjust the

video gain control until the video gain indicator is just

visible. This is the fixed setting for video gain for the current

video source in used. Reset this value for each new video source

in use.

PRESS the CAPTURE BUTTON for capturing a desired Video Frame

This captured signal can be downloaded to the PC under control

of the frame grabber software FR30.EXE for modification and

storage to disk.
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6. XILINX INFORMATION

6.1 Introduction

Xilinx is the tradename for a newly developed Field Programmable

Gate Array. Field Programmable Gate Arrays (FPGA's) are high

density (Application Specific Integrated Circuits) ASlC, that can

be configured Dy the user. They combine the logic integration

benefits of custom VLSl with the design, production and time-to

market advantages of standard products. Designers define the

logic functions of the circuit and revise these functions as

necessary. Thus FGPA's can be designed and verified in a few

days, as opposite to several weeks for a custom array. This

results in significant cost savings by reducing the risk of

design changes, rescheduling and eliminating non-recurring

engineering costs. For further information of the internal

structure of xilinx FPGA' s see the xilinx Programmable gate Array

Data Book rev 1992 or later.

6.2 Programming steps required for programming xilinx FGPA's

Designers can use familiar CAE tools for design entry and

simulation. The Xilinx development system includes a standard

netlist format, the Xilinx netlist file XNF, that provides a

bridge between schematic editors or simulators and the XACT

software for design implementation and real time verification.

The Xilinx software requires a 386 micro computer with at least
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8 Mbyte of RAM for operation.

6.2.1 Design entry software

consists of libraries and

netlist interfaces for

standard CAE software such as

Slep1

lles91
entry

ViewLogic. Programmable gate

FutureNet, Schemia ORCAD, XIInx--
TTL functions with Boolean

design entry with

array libraries permits

standard
Slep2

Logic re<1Jclion

partitioning and

optimization !'lace and

Rou1e

equations.

For this thesis the XILINX

lles91
Impleme
ntation LeA

Ale

interface was used for the

interfacing of Xilinx to the

ORCAD schematic editor•.

TTL schematic library &sp3
DesIgn
v_
Ion

Design EdIDr TIming
ca",,,,", DownIoad

C8b1eBitslream-TO
xc 302G-70 IC

6.2.2 Design Implementation Software

From the design entry point a netlist is generated which is

encoded by the APR ( Automatic place and route program ) to re

compile the internal structure of the Xilinx FGPA.

This auto-routed internal structure of the Xilinx may then be

edited by a design editor (EditLCA) for the optimization of the

circuit design.
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The edited LeA will then be re-compiled to a digital bitstream

to be downloaded into the Xilinx le by a specially adapted

downloading cable. The bitstream may be burned into a ROM for

permanent storage for the final design, after all alterations to

the design are completed. The ROM bitstream may be configured to

be loaded into the Xilinx FPGA at power on.
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7 HARDWARE LAYOUT

This section gives an overall out lay of the hardware section of

the Frame Grabber system as used.

Address ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:.: .

Decoder Card· ~: Tri State Main Board 512 K ..
t - Buffer Xilinx 3020 f-- Static

IbiapteISI -V ::.:: OlapretHl Frame RAM
WIIIIIIII .. Controller

.. A-D
Converter ITJiapteilil

.. tfiaptCil0 I::: Chapteil(}:1

:=:=::::::::::::1:'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i::::: .
: Video Amplifier} PowerSupply : ... '...

::::: &sync:: Section '.. '. ....••
co::: seperator .. '::':':':':':':':' .

} l::ctiapt«91 lC6ilWi13I Pigii#.M:... .:Uiiit::::
...-:.:-:.:.:. - ;.--::::::-::.:.:.:.:-:-:-:.- ':":::":":":":":":":':":":":":":". :: -:-:-:.:.:...:<.:-:-:.:-:-:.:-:

Frame Grabber System

Figure 7.1 Overall. hardware layout of the Frame Grabber

The hardware section of the frame grabber consists of a variety

of different sections as shown in Figure 7.1. Each of this

sections are described in the chapters as shown in Figure 7.1.

The digitizer unit is a stand alone unit for video digitizing and

the address decoder card is a plug in card designed as a

interface between the digitizer unit and the PC.
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8. ADDRESS DECODER

8.1 Introduction

The address decoder acts as an interface between the frame

grabber unit and the personal computer for all data communication

between these devices. A detailed drawing of the schematic

diagram is shown in Appendix A, Drawing No 1.

8.2 Design features

The address decoder was designed by using the following main

objectives.

Fully compatible with the standard PC-Bus.

To access 512K of external memory in the frame grabber unit.

To Read 8-bit paralle~ data from the frame grabber unit.

To write 8-Bit parallel data to any of the 512K of memory

on board the frame grabber unit for easier faultfinding and

RAM error checking.

For automatic selection between reading and writing to and

from the frame grabber unit.

8.3 Hardware design

The address decoder is a plug in card designed to fit into the
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bus of a standard IBM compatible PC. The address decoding is

based around an 8-bit comparator and a 4 to 16 line decoder. The

4 to 16 line decoder is used to dedicate certain functions to

specific I/O addresses of the PC.

"- 8-Bit 4-16 Line
1A3..A9 "- Comparator Deroder T

Y 0
74HC688

)
74HC154

;select::>
p

AO•.A:l. F
C Gate R

P-Q
11<

A
B

~
M

U E
S 74F24S

"- Read/Write Tristate G
S OR/IOW R
L v Selector Direction A
0 Read/Write

A • B
T l1ata B

TriState E

/' ) Buffer R
UU•.l.J I J.lata JJDeS

""
Figure 8.1 Block Diagram of the Address Decoder

The above block diagram 'shows a layout of the address decoder.

8.4 Theory of operation

8.4.1 Comparator stage

A high speed CMOS 8-Bit Comparator U1 is used as an 8-bit address

comparator. The addresses of the PC-Bus are monitored until a

PC I/O address in the range 1300h to 1307 is obtained.
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The AEN line is monitored for the decoding of a valid

address on the PC-Bus. The address lines on the PC-Bus is

monitored until the conditions as shown below are met.

AEN A9 A8 A7 A6 A5 A4 A3 A2 Al AO

0 1 1 0 0 0 0 0 X X X

Address lines AO .• A2 are not compared to obtain a valid address

range from 300h to 307h. P=Q will go low whenever a valid address

in this range is found.

8.4.2. Read/Write Selector stage

The read/write selector is used for the automatic selection of

a read or a write to and from the frame grabber. The read write

selector shuts down all control lines and data flow to and from

the frame grabber if no.valid address is found.

The read write selector is formed around U4 and U5. These two

IC's control the direction and tristate controls of the 74HC245

tristate input/output buffer U3. The gate of the 4 to 16 line

decoder (U2) is switched by this section to stop all selection

controls if no valid address is found.

The IOR,IOW and the P=Q output of the 8-bit comparator is used

to detect any read or write operation to the frame grabber.
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Table 8.1 shows a detailed functional description of all the

input and outputs of this section.

IOR IOW P=Q Buffer Direction an description of
Enable operation.

0 0 0 YES = 0 Both IOR and IOW may not be low

0 0 1 NO = 1 No operation DIR=l

0 1 0 . YES = 0 Read from Frame Grabber DIR=O

0 1 1 NO = 1 No operation DIR=l

1 0 0 YES = 0 Write to Frame Grabber DIR=l

1 0 1 NO = 1 No operation DIR=l

1 1 0 YES = 0 No IOR or IOW from PC DIR=l

1 1 1 NO = 1 No valid address found DIR=l
Tabl.e 8.1 Read/Wr~te Selector ~nput and output

8.4.3 4-16 Line Decoder

The PC I/O addresses 300h to 304h are decoded by a 4 to 16 line

decoder to form the control circuitry of the frame grabber unit.

The first five outputs of the 4-16 line decoder corresponds to

the addresses 300h to 304h. One of the five outputs of the

decoder will be low for the duration of a valid address on the

PC-Bus. The functional desciption of the first five control lines

are as follow:

300h Supply low part of a 18 Bit address

301h Supply middle part of the address

302h Supply high part of the address

303h Read 8-bit data from the frame grabber
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- 304h Write 8-bit data to the frame grabber.

Figure 8.2 shows a timing diagram of the programming sequence of

the Frame Grabber unit.

#301h

#302h

li303

#304h

DataLinesf----K I. med>---i(hWJi·>---K·data)----!

Gate USA pin 3 is used far tristate CXlIIlIOl
Direction as detennajned by U4A pin 3
• 300h ID pin 1 To write 1he Low section of a Address to the Frame Gnbber
• 30lh ID pin 2 To write 1he Meduim section of a address
• 302h ID pin 3 To write 1he high section of a address
• 303h ID . 4 Read 8 bit data from Frame Gnbber, #304h Write 8-bit data to

Figure 8.2 Timing waveforms to control Frame Grabber

8.4.4 Tristate Buffer

The data lines of the PC are switched through a tristate buffer

for protection of the PC-Bus and for better transmission over the

data lines between the Frame Grabber and the PC. The timing for

the switching of direction and tristate control is found in

Figure 8.2.
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9 VIDEO AMPLIFIER SECTION

9.1 Introduction

The video amplifier section serves as an interface between the

video scanning device ( normally a video camera ) and the analog

to digital converter. A full schematic diagram of the video

amplifier and sync separator sections is shown in Appendix A

drawing No 2.

9.2 Design considerations

The following main objectives were used for the designing of this

section.

Fully compatible with the standard PAL analog video

output of a video machine or video camera.

Must have a vari~ble gain for the matching to non

standard video inputs.

The automatic clamping of the video signal to a level

above 0 volt.

A very high bandwidth amplifier for good picture

resolution.

A sync separator for detecting ODD and EVEN sync

pulses for controlling the sampling period for the

analoq to digital converter in the Frame Grabber unit.
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9.3 Hardware design

The video amplifier section is based on three very high speed

operational amplifiers (3 * LM6361) with a gain bandwidth product

of 50 MHz. A single operational amplifier is used to clamp the

amplified video signal to a level above 0 Volt.

The separation of timing information for horizontal, vertical and

odd/even field information is extracted by a single sync

separator re ( LM1881N ).

See Figure 9.1 for a complete block diagram of the video

amplifier.

Block d1agram of the V1deo ampl1f1er sect10n

Video IN ~ ~
~~ V1deoGlin Video Camping

7 adjust GaiD./ Circuit

V
Jl

~ ~
Video kvel

Video T

~voltag~ JndketC' ~~
0

/' M
A
I

ODD/EVEN N
Sync Sepemta- DIV2 B

e...-.., 0
LMl881N A

Sync hJf. ii .....'" ooly R
D

. .
F1gure 9.1

9.4 Theory of operation
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9.4.1 Input buffer

UBUF1 serves as a non-inverting amplifier with unity gain to

drive the input of the rest of the video amplifier and it's used

for correct video input impedance matching. R5 is used for

impedance matching between the external video source and the

input of the sync separator and the input buffer UBUF1. A buffer

with a very high gain bandwidth product is needed to minimise any

losses in picture quality.

9.4.2 Video gain Adjust and the Fixed gain amplifier

UAMPl serves as a non-inverting hi-speed video amplifier with a

fixed gain of ±5,5. The gain may be calculated as follow:

Gain AV =
Rl + R2

R2
=

=

1500 + 330

330

5,5454545

The non-inverting input of the operational amplifier is connected

to a variable resistor (GAINPOT). This variable resistor is used

to adjust the input video level from a minimum of OV to the input

level obtained from the input source. The video gain control is

used for adjusting the video level to ±O, 8 V (peak to peak). This

0,8V level will be amplified by the fixed gain amplifier UAMPl

to give a 5V
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(peak to peak) video level. For a better understanding of this

amplifier section refer to figure 9.2 drawings No 1-3.

V~deo ampl~f~er s~gnals

5 rr4 -L Output of 4 2 Input to
ft

1-
UBUFl pin 6 3 UAMPl pin 3

(1)2 (/)2
~1 ~1g (L ... , oJL - '" I go A. Jo

'\ r 'i 1'---" L-

-1 -1
-2 -2
-3 -3

TIME l00uS/civ TIME l00US/dV

51"" 5

~
4 3 Output of 4 4 11
1- ~ UIlIi. ! ~'3

I.
UAMPl pin 6 3

'I 'V" "o'.J I
(1)2 'I I I",! (/)2 ~ -I ~

,..
~1 _I'" I' 11

~1 I I Igo • --....... ... go Input to
-I

I1 I I
-1 UBUF2pin3

-2 '--' "- -2
I I

-3
TIME l00US/div

-3 TIME 100US{civ

.F1qure 9.2

9.4.3 Video Clamping

UCLAHPl is used for clamping the video signal to a level above

CV. The output of UCLAHPl is fed back to the input by diode 01.

This forces the input to be at a level higher than CV. The output

of this section may be seen in Figure 9.2 drawing No 4.
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9.4.4 Video 1eve1 indicator and Vo1taqe Comparator

UCOMP is used as a voltage comparator to monitor the peak video

level after amplification. The comparator monitors the video

level for peak level clipping. A LED is turned on as soon as the

peak video level reaches a level of more than 5V. The brightness

of the LED gives a good indication of the degree of peak video

level clipping.

For optimal use the video gain control knob must be turn down

until the LED is just not glowing.

9.4.5 output Buffer

A high speed, high gain bandwidth product operational amplifier

(UBUF2) is used as a non-inverting unity gain buffer to drive the

input of the analog to digital converter on the main board. The

analog to digital converter requires a good driving buffer for

optimal performance.

The peak output voltage of the amplifier board is limited to 5,lV

for the protection of the CMOS analog to digital converter. A

5.1V zener diode ZDl and resistor R4 is used to clip the peak

output signal to a limit of 5.1V. The peak analog input voltage

to the A-D converter may not exceed the reference voltage used

by more than 0, 2V.
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9.4.6 Sync separator

The LM1881N is designed to strip the synchronisation signals from

a composite video source that are in, or similar to, the NTSC and

PAL formats. Input signals with positive polarity video (

increasing signal voltage signifies increase scene brightness)

from 0,5 V(p-p} to 2V (p-p) can be accommodated. The only

external components required are the input coupling capacitor and

a single resistor that sets internal current levels allowing the

LM1881 to be adjusted for source signals with line frequencies

differing from 15,625 kHz. Four major signals are available from

the IC.

Composite sync inclUding both horizontal and vertical

scan timing information.

A vertical sync pulse.

A burst gate and back porch clamp pulse.

An ODD/EVEN output.

For the use of this project the composite sync and ODD/EVEN

timing information was used.

The ODD/EVEN information is used to get the starting position of

a video frame. The ODD/EVEN pulse is divided by 2 (UDIV2A) to

give a pUlse for allowing the main board to capture a full video

frame consisting of both fields.
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10 MAIN BOARD DESCRIPTION

10.1 Introduction

The main board of the video frame grabber contains the digitizing

and storing sections of the frame grabber system. A full

schematic diagram of the main board is shown in Appendix A

drawing No 3 •

10.2 Theory of operation

Figure 10.1 shows an overall Block Diagram of the Main board as

used. The different sections and interconnections is clearly

shown in simplified form.

Pigure 10.1 Block diagram of the Main board
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10.2.1 Analog to Digital Conversion

The ADC-207 is the industry's first 7-bit flash converter using

a high speed 1.2 micron CMOS process. This process offers some

very distinctive advantages over the other process, making the

ADC-207 a very unique device. The smaller geometric of the

process achieves high-speed, better linearity and better

temperature per~ormance. Since the ADC-207 is a CMOS device it

also has very low power consumption (250 mW)

The device draws power from a single +5V supply, and is

conservatively rated for 20 MHz operation.

The ADC-207 has 128 comparators which are auto-balanced on every

conversion so as to cancel out any offsets due to temperature

and/or dynamic effects. The resistor ladder has a midpoint tap

for use with an external voltage source to improve integral

linearity beyond 7 bits.' The ADC-207 also provides the user with

3 state output for easy interfacing with other components or data

busses.

The reference voltage of this ADC-207 converter should be hold

to 0.1% accuracy or better for optimum accuracy. This reference

voltage is kept stable by a LM7805 (UREF1) in the design shown

on the main board.

Figure 10.2 gives a full timing diagram of the Sampling sequence
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used for capturing a video frame.

12MHz
Cock
signal

Sample AUIO Sample AUIO Sample AUIO Sample AUIO Sample
ZERO ZERO N ZERO N+l ZERO N+2

\ A I I

.

I.

Dam outputs in tristate mode V NDala OC N+lData
OC1\

CS2 for
Dam
enable

Dam&.

Figure 10.2 A-D timing diagram for video capturing

The A-D is at all times fully operational in the frame grabber

system. The data outputs of the ADC 207 are switched onto the

data bus while capturing is to taking place . The CS2 line is

used for the synchronou? switching of data onto the data bus

while capturing a video frame. The clock signal used for the ADC-

207 is the same as the 12 MHz clock signal used for updating the

address counters.

10.2.2 Tristate buffer (UTBUF1)

UTBUF1 is used as a input buffer for the protection of the data

bus from the input section. The direction switching from input

to output is controlled by the frame grabber controller
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(UCONTROL) •

10.2.3 xilinx XC3020 Frame Grabber Controller (UCONTROL)

The xilinx frame grabber controller is a field programmable gate

array programmed to take control of every section of the video

frame grabber. This section provides all the control, address and

clock lines for'video frame grabbing. The pin assignment of the

frame grabber controller is clearly shown in Appendix A drawing

no 3. The pin definitions were set to obtain the minimum track

lengths for the design of the data and address busses on the main

circuit board for optimum performance at very high operating

speeds of above 10 MHz. A full description of the internal

structure of the Xilinx controller is given chapter 11.

10.2.4 Serial PROM (UPROM)

UPROM is a serial xilinx programmable ROM for supplying the

start-up data for initialization and programming of the Xilinx

XC3020 FGPA (Field Programable gate Array).

On power on a 1 MHz clock signal is generated by the Xilinx

XC3020 to down-load serial data, for initialization of the xilinx

XC3020, from the PROM. This serial data in used for the

programming of the xilinx xc 3020 to form the xilinx video frame

grabber controller. The down loading process is stopped after

a successful transfer of data by the DONE/Prgm pin on the XC3020.
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Any new modification or improvements may be done by replacing

the information in the serial PROM by a newer version.

10.2.5 static RAM

The static RAM of 512K bytes, used for storing the captured video

data, is configured into 16 (32K x 8) single static RAM rc's. The

RAM CY7B100 is a.262144 bit static random access memory organized

as 32768 word by 8-bits using CMOS technology, and operated from

a single +5V supply. Advanced circuit techniques provide both

high speed and low power features with an operating current of

5 mA/MHz and a minimum cycle time of 20ns.

When CE is a logic high the device is placed in low power standby

mode in which the standby current is 100 micro-ampere. This

ensures very low overall RAM power consumption of the memory

section of the main circuit board.

A full description of the static RAM section is given in chapter

13 showing all the timing waveforms for data manipUlation.
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11 X:IL:INX FRAME GRABBER CONTROLLER

11.1 :Introduction

The Xilinx frame grabber controller is used for the management

of the main circuit board, including all PC I/O operations and

control circuitry for storing the digitized video signal into

static RAM.

This controller supplies all the control, data and address lines

necessary for the management of the frame grabber unit. A full

schematic diagram of the main circuit board showing all the

control, data and address lines are included in Appendix A

drawing no 3.

11.2 Design considerations

For the controlling of the main circuit board, control circuitry

had to be designed to work with the rest of the hardware. The

following sections were needed in the design of the Xilinx frame

grabber controller:

- A 18-Bit Address counter for accessing 512 Kbytes of static

memory.

16 Address select lines for selecting a specific 32K memory

block ( SRAM size of 32K X 8 for a single ram lC ) out of a

total of 512K of available RAM on the main circuit board.

Decoding of the address selected by the PC for reading and
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writing of information between the two devices.

setting the capture duration to capture a full video frame,

starting with the EVEN field and terminating with a ODD

field.

11.3 Internal structure

The internal structure for the Xilinx Controller is shown in

Appendix A drawings no 4 to 11. For the ease of explanation the

drawings are shown as schematic diagrams drawn with the ORCAD-

Schematic editor. A special library interface is used between the

ORCAD-Schematic editor and the Xilinx Netlist Compiler. Non

Standard logic units are used in the schematic drawings. They

will be described together with the circuit description of each

individual section. Each of the external pins of the Xilinx

XC3020 must be defined accordingly to the internal circuit

diagram as designed with the schematic editor. Figure 11.1 shows

the definition of a few of the output pins as defined in a

schematic diagram.

--

-~- l-e?...
:sJ .<:Una

... ---"--

Figure 11.1 External PIN to Schematic interface
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11.4 Xilinx Internal sheet connection

The internal circuitry as show in Appendix A drawing No 4 is

divided into the following sections ( Schematic Sheets).

11.4.1 ClockDiv.SCH (Appendix A Drawing No SI

This section is used for the division of the crystal clock

generator to a value of 12 MHz for video sampling and 44, 1kHz for

Audio Sampling ( The audio sampling is an add on section not

discussed in the thesis report).

11.4.2 InputMux.SCH (Appendix A Drawing No 6)

This section is used as a mUltiplexer between the PC and the

frame grabber unit for controlling the read and write operations

to and from the static memory on the main circuit board. During

sampling the RAM controlling is done by the Frame Grabber

controller. The PC takes over RAM controlling after a frame has

been captured.

11.4.3 ReadWrite.SCH (Appendix A Drawing No 71

This section is used for the decoding of the control lines as

supplied by the address decoder card in the PC. These lines are

divided into address latching lines and RAM read and write enable

lines for the controlling of static memory on the main circuit

board.
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11.4.4 OneFrame.SCH (Appendix A Drawing No 8)

Oneframe.sch sheet diagram is used to synchronise the capturing

process with the start of a video frame. This section sets the

capturing duration to a minimum of one video frame for a click

of the capture button.

11.4.5 Counter.SCH (Appendix A Drawing No 9)

This section consist of an 18-bit synchronous counter for

suppling an address count while a video frame is being captured.

11.4.6 373.SCH (Appendix A Drawing NO 10)

This section consist of an 18-Bit address latch. This 18-Bit

address latch is used for supplying a unique address from the PC

for the reading and writing to and from the static RAM of the

frame grabber unit.

11.4.7 AddressMux.SCH (Appendix A Drawing No 11)

This sheet shows 18-bit'address mUltiplexing between an address

supplied by the 18-Bit counter and a latched 18-bit address

supplied from the PC. The address multiplexer is used for the

selection of either the PC or the Frame grabber controller to

control the address bus of the main circuit board.

11.4.8 4-16 Decoder (Appendix A Drawing no 4)

This xilinx defined module has the same functions as a 74HC154

CMOS 4 to 16 line decoder. The upper 4 address bits A15 ••A18 is

decoded to form 16 control lines to access any of the 16 (32K x
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8) static RAM lC's.

11.5 ClockDiv.SCH - Circuit operation

The clock divider section is used for the supplying of a very

stable clock signal of 12 MHz or 44,1 kHz for the synchronisation

of the address lines and sampled digital data as recieved from

the analog to digital converter.

The input of this section, [CLOCK] is a stable 24 MHz signal

produced by a crystal oscillator on the main circuit board. The

A/V line selects between a 12 MHz clock (Video sampling) and a

44,1 kHz clock (Audio sampling) frequency for the main clock for

the A-D converter and the 18 Bit address counters.

The 24 MHz [CLOCK] signal is divided by a toggle flip-flop [FTO]

to give a 12 Mhz clock frequency for the sampling of video

information. A 44,1 kHz clock frequency for audio sampling is

obtained by dividing the 24 MHz signal by a factor of 544.

The division is obtained by the combination of a 2 stage 9-Bit

synchronous counter and a toggle flip-flop. The [CLOCK] 24 MHz

signal is divided by 272 by UCLK1 and UCLK2. UCLK3 is used to

reset the synchronous counters on a count of 272. A positive edge

triggered toggle flip-flop UCLK4 is used to divide the clock

frequency further by a factor of 2 and to restore the duty cycle

to SO/50 for a stable clock signal of 44,1 kHz. The multiplexer

UCLK5 is used for the selection between video and audio clock
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frequencies. A high on the A/V control line will enable a clock

for video sampling.

11.6 InputHux.SCR - Circuit Operation

The input multiplexer selects between the two different modes of

operation PC Control over RAM

Frame Grabber control over RAM

The mUltiplexer is designed by using standard logic gates due to

the absence of a mUltiplexer eg 74LS157 in the standard xilinx

library. Table 11.1 gives the layout of all the input and output

of the section.

1 AAl Clock signal from ClockDiv.SCH AAl

1 AA2 -WE of RAM ( Same signal as AAl ) AA2

1 AA3 -RE of.RAM = +5V AA3

0 BBl + 5V to stop Address Counter BBl

0 BB2 write bit, Low to write to RAM BB2

0 BB3 Read bit, Low to read from RAM BB3

Table 11.1 Input MUlt1plexer descr1pt10n

The AA/-BB line selects between the different modes of operation.

The AA/-BB line is controlled by the OneFrame.SCH section. This

line is used for capturing only a single video frame. Figure 11. 2
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shows the output of YY1 for a change in modes.

Clack of
the Address
Counter as
supplied by
YYl

12 MHz clock signal

,Duration1j
Video Pi

AA/-BB
Select

PC-Control PC-Control Grabber

Figure 11.2 Clock signal for the different modes of
operation. (PC Mode or Frame Grabber mode).

11.7 ReadWrite.SCR - Circuit Operation

The ReadWrite select is used as a intelligent interface to

identify the different control lines supplied by the PC. Five

control lines: - 1300h Low part of address

- 1301h Middle part of address

- 1302h High part of address

- #303h Read data select line

- #304h write data select line

are decoded to form the Ram Controlling lines as used in the

frame grabber unit. The RE line is taken directly from the read

PC line. Whenever the PC address 1300h is called a low pulse on
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this line will appear. the latter is used for the controlling the

OE line of the static RAM on the main circuit board.

The WE line may be taken directly from the write-PC line but it

was found that this line may go low during RE operations due to

cross interference in the connecting cable. To prevent any

accidental "writes" into the memory while reading, this line is

decoded by a 5 input NAND gate [USTOP].

The direction line RD!WE-DIR changes the flow of data through the

tristate input buffer on the main circuit board. The normal

direction is set from PC to frame grabber for the controlling of

the frame grabber unit. To read a byte from the external memory

of the Frame Grabber unit the direction needs to change from the

grabber to the PC. The automatic direction changing is done by

the- decoding of the control lines for a Read-PC pulse. This

decoding is done by UDIR1 and UDIR2.

The low,med,high lines are used for the latching of the three

different sections of the lS-bit PC address on the address bus.

11.S OneFrame.SCH - Circuit Operation

The capture button of the video frame grabber needs to be

synchronised with the video signal for the capturing to start at
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the correct position in the video signal. The [25 Hz] signal is

derived from the ODD/EVEN field information received from the

sync separator. This [25 Hz] signal is in synchronisation with

the video signal and is used to synchronise the capture button

to the incoming video signal. Video capturing starts as soon as

the capture button is pressed. The video capturing will continue

after the button has been released until a full frame has been

captured. The [25 Hz] signal is used for the release delay of the

capture button for capturing a full video frame. Ul16, Ul15 and

U113 form the controlling circuitry for the release delay of the

capture button. Figure 11. 3 shows the timing diagram of the

capture delay circuitry.

25Hz

Capture

Q-Output

V1deoout I

(DI)
Audio
(DO)

Figure 11.3 Timing waveform capture switching

11.9 Counter.SCH - Circuit Operation

The 18 bit address counter consists of two 8 bit and one 3 bit

synchronise counters [UCNTO,UCNT1,UCNT2].The C256BCDR is a 8 bit
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synchronous counter with a direct reset and a carry output for

cascading of the counters. The carry output of the two 8 bit

counters is marked with a critical flag. This critical flag is

used to minimise the track length between the two counter modules

in the internal design of the XC3020 as auto-routed by the XACT

auto-router. For the optimum performance the length of these

lines must be a minimum to give a very low delay factor from

counter to counter. The buffer UCLK is a special buffer used for

driving the clock signal.s of high speed counters. In the Xilinx

internal design all the CLK inputs must be connected to the

CLOCK bus for optimal performance. The reset pins of the three

counters is controlled by the Oneframe selector. Figure 11.4

shows the 25 Hz Capture pulse together with a single address

line.

Reset ICapture I ICapture I ICapture IControl

AC12
.

'~L

Bit

Fiqure 11.4 A single address line while capturing

11.10 373.SCR - Circuit Operation

The Xilinx HX373 library unit is used for the latching of data

information to the internal address bus in the Xilinx frame
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grabber controller. The HX373 library unit is pin for pin

compatible with the 74LS373.

The 373 latching circuitry is used for supplying a unique 18 bit

address val.ue on the address bus of the frame grabber unit. The

gate pins G1,G2 and G3 are used for latching address data

information from the PC onto the address bus of the frame grabber

unit. The gate pins G1,G2,G3 corresponds to the l.ow,med,high

control. l.ines as supplied by the address decoder card.

11.11 AddressHux.SCH - Circuit Operation

The 18 bit address mUltipl.exer is based around 18, 2 to 1 line

mUltipl.exer modul.es as defined in the xilinx library (Appendix

A Drawing No 11).

A single control l.ine [L/-CNT] is used for the selection between

an address supplied by the address counter and the output from

the 373 latching circuitry. The address mUltiplexer is used for

giving both the PC and the frame grabber controller control over

the address bus in the main circuit board.
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12 HEHORY BOARD

12.1 Introduction

The frame grabber unit uses 512 k of static memory configured in

16 (32k X 8) static RAMmodulues. The 32k x 8 static RAM modules

used are the same as those used for cache memory on 486

motherboards. They have very high speed data manipulation

caracteristics with access times for RE/WE operations of 20 ns.

Dynamic RAM's is a cheaper solution but they require extensive.

control circuitry for RAM refreshing while data is being

transferred. static RAM's requires no RAM refreshing and are

easier to control when operating at very high data transfer

rates. Appendix A drawing No 12 shows the schematic diagram of

a 256K memory block as used on the main circuit board. The total

memory on the frame grabber board consist of two of these 256K

modules.

12.2 Theory of operation

The RAM is configured in 32K memory

blocks. Each memory block is activated by

a select line generated by the xilinx

frame grabber controller. The select line

selects a unique memory block for reading

~.- -- .--. .--. .--, .-_.
"""-.v::::: -------_.. -_..
.-- .. ""'"-- .. ,..".

and writing

information.

of data (Captured) Figure 12.1 Memory
Map
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See figure 12.2 for the complete timing waveforms of the RAM

controlling.

Address :3

Ram Address

System
CL~ f--_...J

Data
Il~

ng wh

Address 1

le Captur

Address 2

ng

Addr'"&$S

\ayec1

-WE

-cs

-DE

Chip Select. CS Low to select:. ~Irst:. StatiC RAM le

Ram Addressing whi le Downloading to PC

- #300h

#301h

'302h

-DE

- CS

- WE

AdOres

B~

""'a
8us

I I Lat:ch LoW Address pert:. onto Address Bus I
, I I L8t:.ch Meduim Address part:. onto Address !l~,, ,, , ,
, , . I I Latch High Addr~s part:. onto Address Bus, ,, , ,, , ,
, ,

I I
,, , ,, , ,, , ,, ,

, , i\ if,
: I :, , ,
, , I I ,, , ,, , ,, , , ,
[X LOW 1X MED D< HIGH

, St.able:AdcYess value IX,
, , , , ,,

LOW
, "80 HIGH

,
~AO

, WRITE
,

, Da'a , ""'a Dota , , ""ta ,, , , , ,, , , , ,
: : : , : I,

Figure 12.2 Timing Diagram for Ram Accessing
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13 POWER SUPPLY

13.1 Introduction

A very stable power supply is required for the accurate

conversion of an analog to digital signal. The power supply

section must be as noise free as possible. Drawing No 13 in

appendix A shows the schematic diagram of the regulated power

supply section as used in the frame grabber unit.

13.2 Design Considerations and Calculations

13.2.1 Considerations

The frame grabber unit were designed to work from a standard PC

Supply. A linear regulated power supply section is used for the

final design due to the bulkiness of a PC-supply. The currents

measured in Table 13.1 were measured by using a standard PC

Supply. These values were used for the final design of the

regulated power supply section.

current d1ss1pat1on of the Frame Grabber un1tTabl.e 13.1

109.6 186.0 17.0

13-1



POWER SUPPLY

13.2.2 Calculations

A 220/30 V centre tap mains transformer (Tl] is used. The centre

tap is used for giving a +21 V and -21 V dual supply rail.

Maximum DC Voltage after rectification = 15~2

= 21,213

= 20,513 V

0,7 V

0,7 V

Minimum Voltage for stable 12 V regulation =.12 + 1,5 V

= 13,5 V

{ The LM7812 requires a minimum of 1,5 V from input to output for

good regulation. }

CUrrent dissipation as measured and tabulated in Table 13.1

Total current drawn from the supply = 109,6+186,0+17 mA

= 312,6 mA

For save operation 500 mA supply current is used, with a maximum

ripple voltage of 2 V (p-p),

Smoothing Capacitor Value = (I*T)/V

= (0,5 * 0,01)/2

= 2500 uF ( Minimum value )

A 4700 uF capacitor were use for smoothing. See Appendix A

drawing no 13 for the completed schematic diagram of the power
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supply section.

13.3 Circuit Operation

Rectification of the 15 V AC signal is done by 01,02,03 and 04

with Cl and C2 as the smoothing capacitors.

The positive (+21V) rectified line is regulated by two +12V and

+5V regulators (U1,U2) for supplying positive supply outputs of

12V and 5V respectively. The negative (-21V) rectified line is

regulated by a single -12V regulator (U3) to form a stable

negative supply line.

13-3



FUTURE DEVELOPMENTS

14. FUTURE DEVELOPMENT

In the near future I would like to expand this video digitizer

to a full colour video frame grabber. It can be done by splitting

the video signal into it's primary components of R,G,B and

luminace information. Each of these analog signals may be sampled

in the same manner as used in the grey scale video frame grabber

as descibed in ~his report.

The software program FRJO.PAS can be revised to form a program

for the printing of ID Card's or colour photo's. See figure 14.1

for a possible example of what can be done with the current frame

grabber under control of a desktop pUblishing program.

....... ....

... -'"-:.:.:-:-:....

... -..

Mnr J.B. Jacobs
Sarn Gordan Ave 320
Brackenfell
7560

Tel981-ooo<l1

Fiqure 14.1 ID Card example
developments
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1.5 GLOSSARY OF TERMS

A-D

B/.

CCD

CG:A

CHOS

DOS

EGA

FPGA

IBH

IC

I/O

LED

PAL

PC

PCB

R:AH

RGB

BABC

VGA

Analog to Digital

Black and White

Charge Coupled Device

Colour Graphics Adapter

Complementary Hetal-oxide Semiconductor

Disk operating System

Enhanced Graphics Adapter

Field Programmable Gate Array

International Business Machines

Integrated Circuit

Input/Output

Light Emitting Diode

Phase Alternate Line

Personal Computer

Printed circuit board

Random Access Memory

Red, Green, Blue

South African Broadcasting Corporation

Video Graphics Array
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Schematl.c dl.agram of the Mal.n Cl.rcul.t board
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Draw1nq No 12 256K stat~c Memory sheet
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Frame Grabber (FR30.PAS) Program listing

FRAME= GRABBER

- /I;oin f.,...., -

B

o
Tcu11

- ClR'a!T fTATUl: -
- 1Ieno<1l Available: 71376
- Uart Address: 0
- UOP Address 49OOllO
- Address Increnent 1
- Current FileHafte Elf'TY.OAT

L"DR

(C) ~right 1993

feled "" it"" frtlft the tIenJ

A full listing of the FR30.PAS program follows on Pages B-2. Its

is inevitable that this program will be changed or added to for

future developments in the frame grabber unit.
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Program ScopeIlII8ge;

{$M 51200.0.100000}

{ This progr8111 is used in conjuxtion with the
Fr...,. Grabber designed by N.P.Stodart

It ere used to get 8 iuge
of the data stored ClI1 the screen of a CClIllpUter }

Uses Crt,Dos,Graph;

C<lnst
{ The screen. IISSk is used to deterwain tlitich. of the curser pixels
bec.-.s 8I'e pert of the sh_ (1) or of the beckgl"O<nl (0) ( it is
AIilled with the screen contents). The CUrser _k Is used to dete<aln
which of the pixels of the cursors contribUte to the color/sII_ of
the <:Ur'SeI" (it is XOIled with the result of the previous operation

APPENDIX B

SCreen Mask.
o
o
1
1

Cw"ser Mask
o
1
o
1

Resulting Screen Bit
o
1
Und1enged
Inverted }

ScreenCurser

llaskCur-ser

Arrey[1 ••16.1 ••16] of byte =
«0,0,',1,1,1,1,1,1,1,1,1,1,1,1,1),
(O,O,O,1,l,1,1,l,1,1,l,1,1 r 1,1,1),
(0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1),
(0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1),
(0,0,0,0,0,0,1,1.1.1.1.1.1.1,1,1),
(0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1),
(0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1),
(0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1),
(0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1),
(0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1),
(0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1),
(0,0,0,1,0,0,0,0,1,1,1,1,1,1,1,1),
(0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1),
(1,1,1,1,1,0,0,0,0,1,1,1,1,1,',1),
(1,1,1,1,1,0,0,0,0,1,1,1,1,1,1,1),
(1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1»;

Arrey[1 ••16.1 ••16] of byte =
«0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
(0,1,1,0,0,0,0,0.0,0,0,0,0,0,0,0),
(0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0),
(0,1,1,1,1,0,0,0,0,0.0,0,0,0,0,0),
(0,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0),
(0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0),
(0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0),
(0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0),
(0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0),
(0,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0),
(0,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0),
(0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0),
(0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0),
(0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0),
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0»;

:= 2;
:= 0;'
:= 16384; {Maxilll.. Size of Block. to read}
:= 532480; ( Maxi.... MeIIory Buffer Size)
:= 20000; (Kemory uses for current progralA)
:= (#8,I9,'13,#2n; ( Special set for k.eyb:)ard )

XScreenS i ze
YSCreenSize
OOTS

Xoftset
YoffSet
HaxlllockSi ze
MaxlJset'Mealo"
Prograri'lem
SpecielSet

Type

=
=
=

619.
319·
613:• < Maxi... Dots for graphic in

the X-Direction }
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{ Previous lIOUSe X placement value }
{ Previous lDOUSe Y placement value }
{ CUrrent lIOUSe X placement value }
{ Current mouse Y placement value }

{ _l asSIlble registers used in ASH }
( Pointer- to Mouse Screen )
{ Pointer to Mouse Mask }
{ I_e Stored at current Mouse CUrser }
{ Pointer to INT 101 address }
{ Mouse Delay Co<.nter }

P
PointArray
DataArray
Point
MouseArray
Vidlnfo

Var

Vidfile
Vidlata
Regs
CUrserScreen
curserMask
CUrSOiIIIl9
OUlVECTOR
COUltMouse
Xloove
TllIOVe
Pr..xput
PrevTput
CUrXput
CUrTput

Pointer:
Arrsy[1 ••361 of Pi

:: Array[1 ...MaxSlockSize] of byte;
= "'DataArray;
= Array[l ••5001 of Byte;
:: Array[1 ••31 of integer;

: File of Vidlnfo;
: Vidlnfo;
: Resisters;
: MouseArrayi
: HouseArray;
: HouseArray;
: Pointer;
: Integer;
: Integer:

Integer;
Integer;
Integer;

: Integer;
Integer;

APPENDIX B

01,02,03.04,05,D6 Point;
D7,08,09,010,D11 : Point;
012,013,014,015,016 : Point;
017,018,019,020,021 : Point:
D22,023,024,025,026 : Point;
027,028,029,030,031 : Point;
1>32,D33,o34,035,036 : Point;

: Array[O••100001 of byte;
: Array[O•• loooo1 of byte;
: String; ( Fi leMame for to retr; eve data frail )

String; { fileName to write data to }
: file; {fHeHandler used for Ifl'Jt }

File; {FileHandler used for PO( COnvertion }
FHe; {FHeHandler used for output to disk}

: Boolean; { True if a whole file carnot be read }
8OOlean; {-True when whole fHe c:anot be .... itten>

{ to disk }
: Array[O••1oooo1 of Byte; { Points to stored i_ }
: "k1rd; { Size of Pointer P }
: Integer; ( Maxi_ X - Pixels on Display )
: Integer; { Maxi~ Y - Pixels on Display }

Integer; ( Maxi... CoLors possible)
Integer; { Working COordinates in X }
Integer; { Vorfc:it"rJ Coordinetes in Y }

: Real: { IncreRnt in the Xdirection }
: Longint; { X·Axis step-counter }
: Char;

OIar; { Key read f .... keyboard bJffer }

_EIlOry
_lock
MaXBlockRead
MaxBlock\lr"ite
AddressPoint

lOP
SOl
fite I J"4'Ut
Fileoutput
f
PCX
FWrite
Reac:£rror
Wri teErr-or

PX,PT
IIlQeSiz.e
Xdispley
Tdisplay
ColorsMax
X\lork
TIIork
Xaxist"C
Gr.p,xto<.nt
TT
KeyRead

PCXCOnvert
Vi_Flag
PreYSynchTest
S)ondlTest
TotalVShow
OIeckVideo
PrevVideoOn
VideoOl/
GrePlPlC
STNCHlEIIGTH
STNCHLCIol
STNCHroJIlT
KSYNCH

: longint;
: longint;
: Longint;
: Longint;

PointArray;

: Boolean;
Boolean;

: Booleen;
: 8oo1ean;

Integer;
Boolean;
Boolean;
Boolean:
Byte;

: Integer;
: Byte;
: Integer:
: Integer;

{ Maxilll.la 8IZICU1t of memory tree }
{ Aaloo.Ilt of 161< bloclcs to be fi Hed }
{ Maxi__ IDeIlOry for the read buffer}
{ Maxi.... aeoory for the write buffer}
{ Array of all the starting addresses }
{ of 01 ••036 }
{ 32 Arrays of 161< each}

{ Vsr for CDqlaring }

{ Starts of Line }
< Point lIIere Video level starts }
{ Length of Korisontel Synch Pulse}
{ Lower Point for Sync level }
{ COUlter to COUlt Synch Length }
{ H-Synch C(Ulter test value }

B-3



SYNCHHfD
SYNCHfLAG
VIDEOfLAG
VIDEOMARKMAX
VIDEOMARKMIN
PREVSINGLE

HorisonteLDEF
Verti..IDEf
frontPorcll
Videol..ength
VIDCoLnt
Videolevel
HaxYideol.evel
Hinvideol.evel
XposPIC
YposPlC
Xinc:P1C
Yinc:P1C
Interlace
GrsyScale
BllLevel
Vi_ICX
Vi_ICY
HCourt
VCourt
VStart
VcntFinal
EVEN fLAG
OLDEVENfLAG
TopCCUlt
TopStop
StartA
StopA
Increment

Speci.lKey
Stringl(ey

OnetCOne
DiskFlag
Colorfl.g
Dotflag
INVflAG
Grapilflag
fileReadflag
Di~toScreen

DirecttCOisk
H.ltO.....
Stretchflag
StretchCCUlt
QuickViewflag
PaletcCU1ter
MaxColor
Pa\et
Star-tAVar
StopAV.r
MousePixel
KauseMovF tag
MouseICeyI'ressed
HideCurser
CUrserSkip
HeapPointer
f1Mouse
f2Mouse
f3M0use
f4House
f5House
f6House
f7Mouse
fBMouse
f9Mouse

Byte; { Switching point for video }
Boolean; { Test fl.g for synch }
Boolean: { Test flag true at start of video info }
Integer; { IfAl( V.lue for the video Synch counter }
Integer; { HIN V.lue for the video Synch CCUlter }
Byte; { Pl"'eVious value read frOll Device}

: Integer; { Length of 1 Line in pixels }
: Integer; { Tot.l verti..l length }
: Integer: { Length of frontporch }
: Inte;er: { Length of video signal}

Integer; { Courter to C<Ult video length }
: Integer; { Point >iIere video "HI st.rt }
: Integer;
: Integer:
: Integer; { Current x-position while drawing PlC}
: Integer; { CUrrent Y'Position whHe drawing PlC}
: Real; { SCal ins factor to draw picture }
: Real; ( SCal ins factor to drew picture)

Real; { Scaling factor for Interlacing }
Real; { Color scaling factor}

: Integer; { Point for switching in HERe mode }
: Integer; { Maximum X-Size of PlC}
: Integer; { Maxioum v-Size of PlC }

Integer; { .COU"Iter in X direction for PlC}
: Integer; { Coulter in INC of 2 for PlC}

Integer: { Starting point for PlC Display}
: Integef'; { COUlter in Y Direction for PlC}
: Boolean: { True while in EVEN field}

Booleanj ( Previous field status )
Integer: { Counter to get rid of first Video lines }

: Integer; { Presetable Stop value for skip}
Longint: { Start address of address counters }
Longint; { Stop address of address cCUlter }
Integer; ( Increment between address)

Boolean; {fl.g for if Second Rea<t(ey Needed }
: StringI101;

: &oolean; < Flag set for no SCale}
Boolean; { Flag for DISK'IGrabber Selection }

: Boolean; { FI.g for sw I GrayScale }
Boclean; { Select Between line I dot draw }

: Boolean; { Invert picture in SlY Mode }
: Bool..,,; { select between Graph _ Picture Display }
: BooI..,,; {-tiled if file is OPEN }

BooI..,,; { f .... Grabber to Screen }
: Boolean; { Fro. Grabber' to Disk}

Bool..,,; { SuddenStop while drawing }
Boolean; { flag to strecth data}
Integer; { Court ....e keypresses }
BooI..,,; { flag used for QuickView of Graph }

: Integer; { 0 ••63 for 64 GrayScales }
: Integer: <COlors Available)
: Array{O••2SS.D••2] of Byte;
: longint;
: longint:
: Integer;
: Soo,lean;
: Boolean;
: 8oolean;
:: Integer:
:: Pointer;
: Arr.y{O••11 of Integer;
:: Array[O•• 1l of Integer;
: Array{O••1] of Integer;
:: Array[O... 1) of Integer;
:: Array[O•• 1] of Integer:
:: Array[O•• ll of Integer;
: Array{O••1] of Integer;
: Array{O.•1] of Integer;
:: Array[O••ll of Integer;
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Fl0M0use
YBlockl

PMouse
RHouse
DHouse
ltHoUse
LMouse
IoMoUse
\/Mouse
CIIouse
TMouse
BMouse
YBl0ck2
YBl0ck3
PCXArray

{Si svgaI6.Inc:}
{Si svga256.Inc:}
{Si svga...PUt. inc:}

: A.rrayrO.• l1 of Integer;
: Array[O•• 1] of Integer;

: Array[O•• 1] of Integer;
: Array[O 1J of Integer;
: Array[O 1] of Integer;
: Array £0 .. • 11 of Integer;
: Array(O ••11 of Integer;
: ArrayIO.... 1l of Integer;
: ArrayrO••11 of Integer;
: ArraylO••11 of Integer;
: Array(O••1] of Integer;
: Array[O •• 1] of Integer;
: Array{D.... 11 of Integer;
: Array£O••11 of Integer;
: Arrayll ••BOI] of Byte;

10PPElmrx B

(* unc it this if you link. in the drivers *)
(*
pl"oceQJre sYga16_driver; external;
{ SI. svgal6.obj }

proceci.rre Svga256 driver; externaL:
{ SI. svga256.obj >
procedJre Twk256_driver; external;
{ SI. twkZ56.obj }

procedure Twk16_driver: ex.temal;
{ SI. twkl6.obj }

proceciJre SYsa32k_driveri external:
{ SI. svga32k.obj }

procedure 5v9aS3_driver; external;
{ SI. svg8$3.obj }
*)

var
GraphMode. G~river : integer;
Ky : Char;
Drv : Integer;

fu1ction WhitePixel Word;--
begin

if (GetMaxColor > 256) then
\olIItePixel := 32767

else
\olIItePIxe( := 15;

end;

{SF+}
ftnction Detec'tVGA256 : Integer;
var Yid : Integer;

begin
Vid:=VId)atat3l ;
DeteetVGA256 := yid;

end'•
fu1ction DetectS3 : Integer;
va,. yid : Integer:

begIn
Vid:=VicIJata[3];
Detects3 := Vid:

end;
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Var DetDri ver
DetHode
GraphiCOriver
GraphicMocIe

APPENDIX B

flnCtion DetectVGA32k Integer:
var Yid : Integer;

begin
Vid:=Vidlata[31;
DetectVGA32k := Yid;

end',

flllCtion DetectVGA16 : Integer;
VBr Yid : Integer;

begin
Vid:=VicOata [3J;
DetectvGA16 := Yid;

end;

ft.n::tion cetectTwk256 Integer;
var Yid : Integer;

begin
Vid:=Vicllatam;
DetectTwk256 := Vid;

end;

fulction DetectTwli16 Integer;
var yid : Integer;

begin
Vid:=Vic:l)ata[3] ;
DetectTwk16 := Yid;

end-
<SF~}

Procedure Setpalet;
Begin

For PaletCtulter:=Q to 255 do
Begin
Palet[PaletCounter,Ol:=PaletCounter;
Pa\etIPa\ettounter,11:=Pa\etCounter;
Palet [PaletCc.ulter,21 :=PaletCet..nter;

end',

Regs.ah:=S10;
Regs_al:=S12;
Regs.8X:=O;
Regs.ES:=Seg(palet);
Regs.DX:=OfS(palet);
Regs.CX:=2S6;
Intr(SlD,Regs);

end-,

Procedure SETUPGRAPHICS; <This proce<iJre cI100ses the best graphiCSlllOde available}
{ with the current gr~ics card fitted to the Mchine.. }

Integer;
Integer:
Integer;

: Integer;

begin

DetDriver:=Detect;
DetectGraph(DetDriver,DetHode);
GraphicDriver:=VidData[lJ;

If (DetDriver =9) AIIl (GraphicDriver =5) then
Begin
Orv:=vid3ata{2] ;
if (Drv = 0) then

GraphDriver := InstaLlUserDriver('SVGA256' ,a:»etectVGA256)
else if (Drv = 1) then

GraphOriver := InstaltUserDriver('SVGA16' "lIletectVGA16)
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eLse if (Drv = 2) then
GraphDriver := lnsteLlUserOriYef'('Twk256' ,ale-tectTW2S6)

else if (Drv = 3) then
Grap,Driver := InstallUserOriver( 'Twk16' ,liM)etectTwk.16)

else if (tiN = 4) then
GraphOriver := InstalLUserOriver('Svga32Ic:' ,lmetec:tVGA32k)

else if (Drv = 5) then
GraphOriver := InsteLlUserOriverC'SvgaS3',iIIetectS3);

GraphDriver := Detect;
InitGraph(GraphDriver.GraphMode,"l:
If Ge_COlor > 16 then Setpalet;
end

else
begin
Case GrephicDriver of
1 :Begin DetDriver:=Detect end;
2 :Begin DetDriver:=oetect end;
3 :Begin DetDriwr-:z 1; Oe-tMo:ie:=Q; em:
4 :Begin DetDriver:=Detect end;

end;
InitGraphcnetDriver.DetMode,")i

end·
setFilLStyle(1,MaxColor);
BarCO,a,50,50>;
END;

Procedure FUlCtionScreen(BlockSelectTOP,Block5electBOT:lnteger; Blod::Invert:lnteger);

Var

BigSlockSize
SIllallBlockSize
BigSlocl:s
SIllallBlocl:s
BlockCcurt....
B; gSlocl<\lork
SIllallBlockllork
Tex_rk
BigSlocklNC
SIllallBlocklNC
shadowvalue
G~String1

GraphString2
GraphStrh'193
StartBlockcnt
stoplllockcnt
IlodcPieShe
IlodcPlC
IlocklllY
Singlelllock

Begin
Se-tecLorCO>;
BigSLockSize:=52;
ligSlocl:s:=10;
smallllockSize:=46;
smallBlocl:s:=10;
ShadowYalue:=4;

Integer; {Size of OUterBlock of FUlCtion Select}
Integer; {Size of imerSlock. of Fln:tion Select}

: Integer;: { M\llber of OUterSlocks in B Line }
Integer; {NUIber of ImerSlocks in 8 line }
Integer; { Co!..w1ter to CCUlt total Block.s used}
Integer; {Variable used in calculations }
Integer; { Variable used in calculations (whh SEllblocks) }

: Integer; {Variable to get text spacing }
: Real; { Inc.--nt of lig blocl:s >
: Real; { Inc:rsent of SmallBlocks }
: Integer;: < Siz.e of the shadow r..eeded }
: String; { line 1 in fUlCtion block}
: String; { line 2 in fu1ction block}
: String; { l.ine 3 in fulction block}
: Integer; {Start for block count.... >
: Integer; {Stop of the block counter >
: \lord; { Size of screerillock >
: Array[1 ••20000l of byte; { Point.... to stored select lIindow >
: Boolean;:
: Boolean; {Hiliihts a single block>

{ Oefine Size of the outer block >
{Define the ,...,.,.". of outer blocl:s >
{ Define the siz.e of • imer block}
{ Define the ,...,.,.". of inner blocl:s >
{ Set the value of the shadow as required >

( CalQJ\ate the Increlllef'1t rate of the outerblocks to place -Bigblocks·
of outer blocl:s evenly spread OYer the ....ole screen. >

ligBlocklNC:=«XscreenSize+1)'(B;gBlockSize*BigBlocl:s»/(BigBlock$+1);
{ cale:utation of the incr-.t rate of the Inner blocks to place "SDallBlocl:s"

of inner blocl:s >
SOallBlockINC:=(8igBlockSize-SoallBlockSizell2;
TB lock! [0] :=15;
YBlock1£1] :=43;

If IlockSelectTOP <= BigSlocks then
Begin
If BlockSelectTOP <> 0 then
Begin
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StartBlockCnt:=BlockSelectTOP-l;
StopBlcdCnt:=llloekSeleetTOl'-I;
Sing leB Lock:=True;
8locklnv:=False:
end

else
Begin

StartSlockCnt::O;
StopBlockCnt:= BigBlocks-l;
Single5lock:=False;
Blocklnv:=False;

end;

For Blocl<Co<m:er:= StartillockCnt to StopBlockCnt do {Place the first row of f ....tion blocks }
Begin
Blocklnv:=FaLse;
BigBloctllorl<:=<Blocl<Co<m:er*8ig8lockSiu)+ltoo.n::!((Blod<COl6lter+1 )"Sig8locklnc);
s.eIIBloc~rk:=Roo.n::!(SmaIIBlockINC);

s.eIIBloc~:=Big8loc~rk+_IIBloctllorl<;

SetfHIStyle(O.O); { Oraw Shadow }

Bar«Big8lockYork+ShadoWValue).(S+ShadoWValue).(Big8lockwork+8igBlockSize+ShadoWValuel.(45+ShadoWValuell;
SetFHIStyle(I.MaxCOlorl; {Draw outer blocks }
Bar(Big8loc~rk.5.(BigBlockwork+8igBlockSizel.45l;

Reetangle{BigBl~rk.5.(BiB8loekwork+BigBlockSize).45l;

{ Draw imer block}
Reetangle(s.eIIBloc~rk.15.(_IIBlockwork+SoeIIBlockSizel.43l;

end;

{ select file to retrieve data fre. >
{ It is possible to select only 8 part }
<of tt\e. file. by entering new start & stop
{ Values for the address}

2: Begin f3M0use[O] :=SmallBloc~rk;
f3M0use[I]:=SmaIIBloc~rk+saaIIBloekSize;

GraphString1:='F3';
GraphString2:='Begin': .' { Select new starting address }
GraphString3:='~';

Case BlockCOl6lter of { Set the text for each block as needed }
0: Begin flMouse[O] :=SIIlallBloc~rk;

fIMouse[I]:=SIIlaIIBloe~rk+SoeIIBlockSize;

GraphString1:='F1':
GreptString2.:='save': {Write 8 file to disk The length of the>
Grap,String3:='File'; {depends on the current settings of }

end; { Start and Stop address }
I: Begin f2Mouse[0] :=SmallBlocl<\lork;

f2M0use[l]:=SmaIIBloc~rk+s.aIIBlockSize;

GraphString1:='F2':
GraphString2:='SfLECT';
GraphString3:='File';

end·
3: Begin f4Mouse[O] :=SmallBI~rk;

f4Mouse[1]:=SmaIIBloc~rk+saaIIBloekSize;

GrephString1:='F4';
GraphString2:='Stop'; { Select new Stop address}
GraphString3:;'Addre$s'i

end·
4: Begin F5M0use[O] :=SIIallBI~rk;

F5M0use[I]:=SIIaIIBI~rk+SoeIIBlockSize;

GraphString1:='fS'. { Show picture 8S cept\.U"ed source can be }
GraphString2:='Show as'; { f.... DISK or fr"" the fRAME-GRABBER}
GraphString3:='PJCTURE'. {Picture Display}
BlocxlllV:=True;
If Grsphflag then GrephString3:='GRAPH'; {Greph -d;splay }

end·
S: Begin f6Mouse[O] :=saallBloctllorl<;

f6Mouse[I]:=SIIaIIBI~rk+SmaIIBlockS;ze;
GraphStf'ing1:='F6'. { Quick Zoaa In freal the current e:urser position }
GrSFilString2:='QUid:'; { l./ill show expanded part in the bottOll window }
GraphString3:='View';

end·
6: Begin F7I4ouse[O] :=SIIallBI~rk;

F7M0use[I]::smaIIBloc~rk+smaIIBlockSize;

GraphString1:='F7'; { Selects the part to be stretched }
GraphString2:='Stretch'i
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GraphString3:='Graph';
end-

7: Begin FBMouse[O] :=SIlallBlockllork;
FBMouse[11:=SIlaIIBlockllork+SoaIIBl0ct5ize;
GrephStringl::I FS'; {Get. fr-.e as ceptured by the free-grabber >
GraphString2:='GET';
GraphString3:='Fra.e';

end-
B: Begin F9M0use[O] :=SIIallBlockllork;

F9M0use[lJ:=SIIaIIBlockYork+SomIIBI0ct5lze;
Grop/!Strlngl:='F9'; ( select between Dabl t .... DISK or Direct t .... the )
GraphStrlng2:='SaJRCE'; ( F....-Grobber )
G~Strins3:='Grabber';

BlockINV:=True;
IF DISKFlAG then Grop/!Strlng3:='Dlslt';

end·
9: Begin F1DMouse[O] :=SIlallBlockllork;

F1DMouse[lJ:=SIlaIIBlockWork+SomIIBlockSlze;
GraphString\:=/Fl0'; ( Quit this Progr. and retum to DOS )
GraphString2:='Exit';
GraphString3:=/Program':

end
end; {end of case statement }

5etTextstyLeCDefaul tFont,HorizDir, "; .
Textllork:=(BlgBl0ct5lze-Textllldth(GraphStringlll DIY Z;
llITTfXTXY«Textllork+BlgBlockllork).7.Grap/lStrlngll; (Place Line 1 )
setTextStyleCSmallFont,HorizDir,4);
Textllork:=(BlgBlockSlze-Textllldth(Grap/lStringZ» DIY Z;
llITTEXTXY«Text\lork+BigBlocl<llorkl.17.Grap/lStringZ); ( Place Line Z )
Textllork:=(BlgBl0ct5ize-Textllidth(GraphStrlng3l) DIY Z;
llITTEXTlll«Text\lork+BigBlockllorkl.Z7.Grep,Suing3); ( Place Line 3 )
BlockPICSize:=loagesize(SmaIIBlockllork.65.(SoaIIBlockwork+SmaIIBlockS;ze).93);

( GetKem(BlockPlc.BlockP;CSizel;)
Getloage(SoallBlockllork.15.(SmaIIBlockwork+SoallBlockS;zel.43.BlockPlc);
IF Blocklnv then
Begin
PutJ.ege(smallSl~rk,'5,BlockPic,NotPut);

end
(Re\~(BlockPic);}

.8lockInv:=FaLse;

IF Single9lock All[) (Blocklnvert=D) then
Begin
SlockPicsi1e:=lsageSize{Sig8\oc~Tk,5,(8igB\ockwork+Big8tocksize),45);

( GetMeN(BlockPic,BLockPiCSize);}
Getloage(Big8I~.5.(BigBI0ck>00rk+Big8I0ct5lze),45.BlockPlc);

Putl~BiQ810ckY0rk,5,BloctPic.Mot9ut);
Delay(ZOOO);
Putl~ge{BigBlockWork.5.8lockPic.No~lPut):

SingleBlock:=False;
(Release(BlockPlc);)

end;
IF Blocklnvert=l Then
Begin
BlockPICSize:=I0age5lze(BlgBlockWork.5.(B;gBlockwork+BigBlockSlze).451;

{ Get:Mesl(BlockPic.8lockPicSize)i} I

Getloage(BigBloc~rk.5.(BlgBlockwork+8lgBlockSlzel.45.BlockPlc);

PutI.age<8ig8l~rk.5.BlockPic.NotPut)i

(Release{BlockPlc);)
end

end· •
end-'•
SigSlockSize:=52i { Define the diEnSions of the second ft.n:tion line }
BigBloclcs:=10;
SIlallBlockSlze:=46;
SoallBloclcs:=10;
ShadowValue:=4;
BlgBlockINC:=«~lze+l)-(B;gBlockSize*B;gBloclcsl)/(BigBloclcs+l);

SmaIIBlockINC:=(BlgBloclcslze-s..IIBlockS;ze)!Z;
lBlockZ[0] :=65;
lBlockZ[11:=93;
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IF Blocl<SelectBOT <= Biglllocl:s tlten
Begin
If BlockSelectBOT <> 0 then

Beg\n
StartBlockCnt:=8lockSelectBOT-l;
StopBlockCnt:=8lockSelectBOT-l;
SingleBlock:~True;

en:!
else
Begin
StartBlockCnt:=O;
SinsleBlock:~alse;

StopBlockCnt:= BigBlocl:s-l;
en:!;

For BlockCourter:= StartBlockCnt to StopBlockCnt do
Basin

BlockInv:=False; ~

Big8lockYork:=(BlockCounter*BigBlockSizel+Round«BlockCounter+ll*BigBlocklncl;
SDaIIBI~rk:=Round(SDaIIBlockIHCl;

SDaIIBloc~ork:=8igBlockYork~SoaIIBI~rk;

SetFiI IStyle<O,Ol;

Bar«BigBl~~ShadoWValuel,(55~ShadowValue),(BigBlockwork~igBlockSiz~ShadowValuel,(95~ShadowValuel);

SetFillStyle(l,MaxColor);
Bar(Big8lockYork,55,(BigBlockwork~igBlockSizel,95l;

Rectangle(BigBl~ork,55,(BigBlockwork~ig8lockSizel,95l;

Rectangle(SmaIIBloc~rk,65,(smaIIBlockwork+smaIIBlockS;zel,93l;

case Blockcounter of
0: Beg;n PMouselO] :=SlnallBlockYork;

PMousell]:=SmaIIBI~rk~SmaIIBlockSize;

GrapnStringl :='P'; { Increment Value This Value are only changeble }
GraphString2:='Screen'; {while Reading Direct from the FRAHE·Grabber }
GraphStrinQ3:='Auto';
BlockIHV:=True;
If OnetoQne Then GraphStrins3:='l:l'

en:!-
1: Begin _e[O] :=SloallBloc~rk;

RHousell1:=SlnaIIBlockYork~llBlockSize;

Grap,Stringl:='R'; (Select reset values for all the Variables )
GraphString2:='Reset';
GrapnString3:='VaLues';

en:!-
2: Basin DMouselOl :=SloallBlockYork;

Dlk>usell]:=SloaIIBI~rk+SoaIIBlockSize;
Grap/lStringl:='O'; {Select the Point for BI..ACK/IIlIITE Video Toggle}
Graph$tring2:='Plot as':
GraphString3:='LlKE':
SlockINV:=True;
IF Dotflag then GrephString3:='DOT';

end"
3: Begin MHouse[O] :=SloaIlBI~rk;

MHousell]:=SloaIIBI~rk~SoaIIBlockSize;

GraphStringl:='M'; <Calculate the Mini.u. and Maximum Values }
GraphString2:='Video';
GraphString3:='Mode';

en:!-
4: Begin LMouselo] :=SlnaIlBl~rk;

LMouse[l]:=SloaIIBI~rk~SmaIIBlockSize;

GraphStringl :='L'; { Selects Line to start Show as Graph }
GraphString2:='Show';
Graphstring3:~'lINE n';

en:!-
5: Begin 1otlouse[O] :=SlnallBI~rk;

YMousell1:=SoaIIBI~rk~s.aIIBlockSize;

~Strjng1 :='1.1'; { Selects between a l tne er a Dot plot}
GraphString2:='White';
GraphString3=='Level';

end-
6: Begin VMouse£O] :=SoallBI~;

VMouse [1] :=Silla IIBlockYork~SlIIaIIBlockSi ze;
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GraphString1 :='v'; { Invert the video information }
GraphString2:='Video';
GraphString3:='Nonmal';
SlockINV:=True;
If INVFLAG then GraphString3:='INVERT';

end-
7: Segin C!louserol :=SIIlallSloclcllork;

C!louselll:=SIIlallSloclcllork+S08llSlockSize;
GraphString1::'C'; <Select between 8'" or GraySc:ale for the outpJt }
GraphString2:='CoLor'; { of the picture to the screen • Gray Scale are only}
GraphString3:='S/W'; { possible on • ¥;A-Monitor }
SlockIHY:=True;
If Colorflag then GraphString3:='GRAY-S';

end-
8: Begin T!klUselo] :_llSloclcllork;

T!klUselll:=SIIlallBloclcllork+S08llSlockSize;
GraphStringl :='T'; { selects toggle Point for S/W }
GrephString2:='BI\I'; {video this serves as the contrast controL}
GraphString3I='Contrast';

end-
9: Begin 8M<K<seIDl:_llSloclcllork;

8M<K<se [1] :=SmallBloclcllork+SmallBlockSize;
GraphStringl:='B'i { Selects only 000 or EVEN field to Display}
GraphString2:='Black'; { Selects TOP lines to SKIP}

.GraphString3:='Level'; { Place for Further expansion }
erd
end; {end of easE statement }

{ Select the line of text to display}
SetTextStyLe(DefaultFont,HoriZOir,1)i
Textwork:=(SigBlockSize-Textllidth(GraphStringl» DIV 2;
OUTTEXTXY(Textwork+8igBloclcllorkl,57,GraphStringll;
SetlextStyte(Smallfont,HoriiDir,4);
Textwork:=(SigBlockSize-TextllidthlGraphString2ll DIV 2;
OUTTEXTXY(ITextwork+8igBlockWorkl,67,GraphString2l;
Textwork:=ISigBlockSize-TextllidthlGraphString3ll DIV 2;
OUTTEXTXT(Textwork+8igBlockWorkl,77,GraphString3l;
BlockPICSize:=lmageSize(SmallBlockUork.6S,Cs.&llBlockwork+s.BllBlockSize).93)i

( GetMem(SlockPic.SlockPiCSize); }
Getloege(SoaIIBlockWork.65,(SoallSlockwork+SoallSlockSizel,93,SlockPicl;

. IF Blocklnv then
Begin
PutJ~(SmallBloc~rk.65.BlockPic.NotPut);

erd-
(Rel~e(BlockPic);}
Slocldnv:==Felsei

IF Singles lock AIID (Slocklnvert=Ol then
leg;n

BlockPicSize:=J.ageSize(BigBlocKYork.55.(BigBlockwork+BigSlockSize).95);
{ GetMem(BlockPic.BlockPiCSize)i}

GetloegelSigBlockWork,55,(SigBlodkwork+8igBlockSizel,95,SlockPicl;
Putloage(SigBlockWork,55,SlockPic,NotPutl;
Deley<2000l;
Putloage(SigBlockWork,55,BlockPic, NonoalPutl;
SingleBlock:=False;
(Release(BlockPic);}

erd;

IF Slocklnvert=l Then
Begin
SlockPic5ize:=I"""-!OSizelSigBlockWork.55.(SigBlocl>o>rk+8igBlockSizel,95l;

< GetMeo(SlockPic,SlockPiCSizel;}
Getll&ge(SigBlockWork,55,ISigBlocl>o>rk+8igBlockSizel,95,SlockPicl;
Putl~BigB\~rk,55,8lockPic,MotPut);

(elease(SlockPic);}
end-,

erd;
erd;

erd;

Procedure SCreenSave(SCreenFile:StringiStartingY,StoppingY:Jnteger)i
Var
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IMAGE : Array[l •• l0000J of Byte;
Li neConstant : Integer:
LineCOUlt : Integer;
MesaSize : Word;
Screen : Ft It';
NlIIilri te : \lord;
uneStop : Integer;
ViewPort : ViewPortType;

Begin
GetViewSettings(ViewPort);
IF StoppingY >= GetMaxY tMn
SetViewPort(O,O,GetMaxX,GetKaxl,True):
Assl gn(SCreen.SCreenfi le);
Rewrite(SCreen,1):
LineCcu1t:=startingY;
Li~tant:=10;

LineCcu1t:=StartingY-LineConstant:
Repeat _
Li neCourt:=lineCOU1t+l ineConstant;
lineStop::LineCOlS\t<tlineCansunt:
If Linestop >= StOAJingy Then lineStop:= StoppingY+1;
MeMSize:=lmageSizeCO,lineCount,GetMaxX,LineStop);
Getl~O,lineCount,GetMaxX,LineStop,IMAGE);

BlockWriteCScreen,IMAGE,MemSize,NumWrite);
lrItil lineStop > StoppingY;
Close(SCreen);
SetViewPort(ViewPort.X1,ViewPort.Yl,ViewPort.X2,YiewPort.Y2,ViewPort.Clip';

en:i-•

APPENDrx B

of Byte:: Array[l •• looooJ
Integer;

: Integer;
: Integer;
: Word-
: Fi le;

Word
Vi~ortType;

procedure SCreenReread(ScreenFile:String;
Vsr

IMAGE
LineConstant
Uneco...t
lineStop
MemSize
Screen
lIulIileed
ViewPort

StartingY,StoppingY:lnteger);

Begin
GetViewSettings(ViewPort);
IF StoppingY >= GetM8J<Y then
SetViewPort(O.O.GetMaxX,Ge~Y.True);

Assign(SCreen,SCreenFi le); .
R~t(~,l);

li~t::StartingY;

li~tant:=10;

LineStop:=linecount+LineConstant;
li~t:=li~t-lineConstant;

R_t
Li neCourt:=l ineCOU1t+l i netonstant;
l i neStop:=lineCcu1t+L i neConstant;
If Linestop >= StoppingY Then lineStop:= StoppingY.l;
MemSize:$I.ageSize(O,LineCount,GetMaxX,LineStop);
BlockRead(Screen, IMAGE,MelBSize, Nt.dead);
IF (INVFlag AJID NOYCGraphFlag» AIIl (QlJllXVIEIIFLAG) then
Begin
Puttsage(O,lineta.slt, tMMiE,tlotPut);

end
Else
Begin
PutI.age(O,Li~t,IMAGE,NonDalPut);

en:i;
<ntH lineStop> StoppingY;
Close(Screen);
5etViewPort{ViewPort.Xl,ViewPort.Y1,ViewPort.X2,ViewPort.Y2,ViewPort.Clip);

( Release{IHAGE); }
end;

B-12



: Integer;
: Pointer:
: Pointer;
: \lord;

APPEllDIX B

Procedure ScreenSett4»:
V.r

ShadowMain : Integer;

( This ProceciJre draws the Nin screen for the fra.e-grab progr81 )
Begin

ShadoWtain:=5;
SetColorCMaxColor);
Setfi IIStyle{9,MoxColor);
Bor(O,O,GetMoxX,GetMoxY);
5eu.inestyle(SOlidln,O,3); { Sets line tIIicl:ness to 1, calor = 0 }
RectengleCO,O.CGetMoxX),CGebloxY»;
5etColorCO);
SetLinestyle(SOlidln.O,l); { Sets line thickness to " calor = 0 }
Rectengle(2,2,CGetMoxX-2),(GebloxY-2»;
5etColor(MaxColorl;

end;

Proced.Jre InnerIl i splllY;
Vsr

ShackVtain
Top
Bot
MemSize

Begin
Shac.ioW'tain:=5;
Xwork:=CCGebDaxX +1) div 2) - CXscreenSize div 2 );
Ywork:=«GetmaxY +1) dtv 2) - (YScreenSize div 2 );
Xdisplay:=XscreenSize;
YDisplay:=YScreenSize;

SetViewPort(O.O~GetMaxx,GetMaxY.True);

SetFiIIStyleCO.O);

Bar«Xwork+ShadowMain). (Ywork+ShadowHain). (Xwork+XScreen5ize+ShadowMainl,<YYOrk+(YScreen5ize-lQ3)+Shadow
Main»:

Bar«Xwork+ShadowHain),CYwork+Ydisplay-73+ShadowMain),(Xwork+XScreen5ize+ShadowHain),CYWork+YScreensize+
Sh~in»;

SetfiIIStyleC1.MaxColor);
SeteolorCO);
Setlinestyle(SolidLn,O,l'; {Sets line thickness to " coLor = O}
Rectangle{(Xwork-l), (Ywork-l', (Xwork+XSCreen5iZe+l), (YWork+YSCreenSize+l»;
seteolor(MaxCOlor); .
Bar(XWart.ywart, (Xwork+XSCreenSize'), (nIon:+YSCteenSize-2Q]»;
Bar(Xworlr..(Y"",",+YdispIay-73) , CX"",",+XSCr'eenSiu),Y\lorlr.+YSCt"eerlSi ze);

SetCOlor(O);
SetViewPort(Xwork,Ywork.(XworK+XScreensize),YWork+YScreen5ize,Tnue);
Xdisplay:=Xscreensize:
Ydisplay:=Yscreensize:
lbloclt3[U] :=Ydisplay-2ll4;
Ybloclt3l11:=Ydisplay-75;

END; {Ends the procedure ScreenSet"" }

Procedure GETGllAPIISPEC; {Get the specifications of current video _ }

BEGlN
XDisplay := GetmaxX+1; (Get sui.... x .. pixels for current IkXie )
YDisplay := GetlaaXY+1; {Get llaXi.. Y .. pixels for- eurr-ent IIIOde }

END;

fLn:tion tlulStr(i:lcngint):String; ( Convert 8 ruaber to a string variable)

Var
s : String[11];
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Begin
Str(i .5);
NlIIIStr:=s;

end-•

{ tMs fu\ction corwert a integer 'type variable to a string for}
{ for easiers handling while in the graphics modes >

APPENDIX B

ProcedJre G~eenSetup;
{ This proceciJre outlines of the f,_ for the GMlflhical r-epesentation }
{ of the video signal}

Var ColI'tt : Integer;

Begin
SetColorCO);
SetFilIStyle(I.0>; { l1I'Pe' Block: fo' Main-G'aph Oisplay }
aa,CO.CTdisplay-74).Xdisplay.CTdisplay-202»;
SetcolorCKaxColor);
RectangleCO.CTdisplay-74J.Xdisplay.CTdisplay-202)J;
Setco\or(O);
RectangleCl.CTdisplay-73J.CXdisplay-1J.CTdisplay-203JJ;
Tbloclc3 [0] :=Tdisplay-204;
Tbloclc3[I]:=Tdisplay-75;

END; {G,aphS'eenSetup}

Procedure DescriptionBar(GetNew: Boolean.);

{ Draw the desciption bar at the bottom }

Va,
BigSlockSize
SmallBlockSize
Biglllocks
Sma1l8locks
Block:CCKJnter
8iglllockllo,k
Slllall8lock\lo'k
Textl/o~

Biglllock:lNC
SIlal18locklNC
ShadooNalue
G'SphSt,ingl
G,aphSt,ing2
G'aphSUing3
Sta,t8lockcnt
St"l'illockcnt
TopT
BotT

Integer;
Integer;
Integer;
Integer;
Integer;
Integer;
Integel'"i

: Integer;
: Real;
: Real;
: Integer;
: String;
: String;
: String;

Integer;
Integer;
Intege;.;

: Integer;

{ Size of OuterSlock ef FU"tCtion Select}
{ Size of irnerBlock ef FU1Ction Select}
{ Nl.IliJer of OUterSlceks in a line }
{ NUlt:le1'" of IrIlerBlocks in a Line }
( Counter to count total Blocks used)
{ Variable used in calculations }
{ Variable used in calculations (with smallblod::.s) }
( Variable to get text spacing )
{ Incr-eooent of Big blocks}
{ Inc"lIIent of _1181ocks }
{ Size of the shadow needed }
{ Line 1 in fLnCticn block}
{ Line 2 in f<n:tion block}
{ Line 3 in f<n:tion block}
{ Start for block counter }
{ Stop of the block COUlter}
{ Top left come, Position }
( Iotte. right corner )

{ Define Size of the outer block}
{ Define the ....." of outer blocks }

{ Define the size of • inner block}
( Define the n.JJix-r of ;rner blocks)
{ Set the value ef the shadow as requi red }

Begin
Setcolor(O);
BigSlock.Size::300;
Biglllocks:=2;
SmallBlockSize::280;
Smalllllocks:=2;
ShadowValue:=4;
TopT:=250;
BotT:=312;

( CCllculate the Inc:reR!f1t rate ef the outerbl«;ks to place -Sigblock.s·
of outer blocks evenly spI"eacf over the 1of10le sc'een. )

Bislllock:INC:=[CXscreenSize+l)-Cllig8lock:Size*l!ig8locks)}/Cllig8loCks+1J;
{ caleutation of the inc,..,...,t rate of the 1nlle' blocks to place "SIoellBlocks"

of inlle' blocks }
SmaIIBlockINC:=CB;gBlockSize-SoaIIBlockSizeJI2;

Sta'tBlockCnt:=O;
StopBlockCnt:= BigBlocks-l;

For SlockCOU"lter:= StartBlockCnt to StopBlock.Cr1t do {Place the first row ef flntion blocks}
Begin
BigBlockllo~:=CBlockeounter*8;gBlockSize)+RoundCCBlockCounter+l)*8igBlocklnc);
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SoallBlockYork:=Round(SoallBlockINC);
SoallBlockYork:=B i gBlockYork+SoallB lockWork;
SetFillStyle(O,O); { Draw _ }

Bar((B i BB lockYork+ShadowValue),(TopY+_alue) ,(Bi gBlockwork+BisBlockSize+ShadowValue), (BotY+ShadowVa
lue»;

setFillStyle<I,MaXCOlor); { 0...... outer blocks }
Bar(BigBlockYork,TopY,(BigBlockwork+8igBlockSlze),BotT);
Rectan;Ie(Bi gBlockWork,TopY, (BigBlockwork+BigBlockSize) ,BotY);

{ Draw lmer bloclc }
Rectan;Ie<_IIBlockYork, (TopY+5), (SMllBlodcworl::+SoallBlockSize), (BoU-S»;

end;
IF GetNew then
Begin

10000ize:=lmageslze(SoallBlockWork,(TopY+5),(SoellBlockwork+SMllBlockSize),(BotY-S»;
{ GetMes(PX,lmgeSize)i}
Getl-se<_IIBlockYork,(TopY+5),(SMllBl__llBlockSize),(BoU-S),PX);

end-,
end-,

function InttoStr(i Longint):String;

{ This f\l'1C.tion cOIl\ferts a \onginteger value to an string type for easier
displaying in the grap,ic's modes }

Var
SlntSt.- : String [11];

Begin

StrCi,SIntStr);
InttoStr:=SIntStr;

end; {end InttoStr }

Function StrFill(StrCount: Integer; StringInput:String):String;

Var
StringFillllork
FillSize
StFFSize

: String:
: Byte;
: Integer:

,,

: String;
String;
String;
String:

: String:
String:
String;

: String;
: Integer;
: Integer;

~in
Stringfillwork:='
StringFillllork:=StringFillllork + Stringlnput;
Fi llSize:=OI2O(StringFi llwork[O); .
StrfSize:=FillSi~Strcount; -
StringFillWOrk:~(StringFillwork,StrFSlze,FillSize);

Strfill:=StringFillllork;
end;

Procedure StatusBlock(~oleBlock:Boolean);

Var
LineBlank
Linel
Line2
Line3
line4
lineS
Line6
ValueString
StatusCoulter
YSTATUS

~in
setCOlor(D);
SetTextStyle(DefaultFont,HorizDir.1);
PutI-se(323,255,PX,NorElput)i

line1:=' --- QJRREllT STATUS ---
line2:='- MetPory Available 'i
l i ne3:=' - Start A.d::iress ' ;_
line4:='- Stop Address 'i

,.
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LineS:='- Address Increment: 'i
line6:='- current FileMame :';

For Statuseounter:= 0 to 5 do
begin
Case StatusCounter of
o : Begin

LineBlank:=line1;
on:!-

1 : Begin
VaLueString:=lnttoStr(MaxAvaiL);
ValueString:~trFill(10,valuestring);

LineBlank.:=l ine2+ValueString;
on:!-

2 : Begin
ValueString:=lnttcStr{StartA);
VaLueString:=StrfilL(10,ValueString);
lineBlenk:=line3+ValueString;

on:!-
3 Begin

ValueString:=lnttoStr(StopAl;
ValueString:=StrFill(10,ValueString);
lineBlank:=line4+ValueString:

on:!;
4 Begin

ValueString:=InttoStr(Increment);
ValueString:=StrFill(10.ValueStringl;
LineBlank:=line5+~alueString;

on:!-
5 8egin

ValueString:=Filelnputi
ValueString:=StrFill(10,valueString);
l ineBlanl::=line6+ValueStri119;

on:!
end
YSt~tus:=258+(Statuscounter*TextHeight(LineBlank»;
OUTTEXTXY(330,YStatus,LineBlankl;

end-
end- ',

FlrICti on OOTtoADR(DOT: Integer) :lot'l91nt;

APPENDIX B

Var
IPReal
Realwork.

Real;
Real;

: String;
: String:

String:
: String;
: String;
: String;

String;
String;
longlnt;
Integer;

Begin
RealWork:=OOl/Xaxislnc:;
IPR..l:=INT(Resl~rkl;
If ReaUlork > IPReat then
begin

DottoADR:=Round(IPReaL)+1;
end

Else
Begin

OottoADR:=ROlR!( IPResl);
end;

end-•

Procedure Instructicri"ut(Chooselnstrur:t;on:lnteget");
Var
lineBlri
line1
Line2
line3
line4
LineS
line6
Vatuestring
~rklnt

StatUSCcu1ter
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YSTATUS Integer:

Begin
settolor(O);
SetTextStyLe(DefaultFont.HorizDir.1);
Putlmage(17,255,PX,NonmalPut);

. case O100selnstruction of

1 : Begin
lfne1:==' --- Main SCreen --. ..
Line2:-=' .. •

•
Line3:==' ..•line4::=:' Select an its fre. the MenJ';
lineS::' ..

•line6:=' ..•
end'•

Z : Begin
line1::' --- QlIiclt View Info --- ..•
Line2:=' ..

•Line3:==' select Point to ZlJCI4 in ';
Line4:=' Use the Mouse or Arrow keys ';
lineS::::' to position the curser ..•
Line6:=' Press ENTER or Cliclt Mousebutton ·.•

end'•3 Begin
Line1:=' --- Quick View Info .-- ..
Line2::' .. •

•
Line3:=' ..

•
line4:=' ..

•
lineS:=' Press any key to continue 'i
line6:=' ..•

end;
4 : Begin

line1:;:;' --- Stretch View ]nfo --- ..
Line2:=' .. •

•Line3:=' select lEFT point for Stretching';
Line4:=' Use the Mouse or Arrow keys ..

•LineS:=' to position the curser ..•line6:= • Press. ENTER or Cl i l:k Mousebutton ..•
..
~lect RIGHT point for. Stretching';

Use the Mouse or Arrow keys ';
to position the curser ';

Press ENTER or Cl iet Mousebutton ';

--- Stretch View tnfo -_. ..·

..
•

..•·.•

..
•

--- MIN/MAX Info ---

--- Reset Info ---
••
R::set all the variables to

starting state

end;
5 : Begin

Line1:='
line2:='
Line3::::'
Line4:='
lineS::::'
line6:='

end'
6 Se9in

Line':='
Line2:='
Line3:='
line4:=='
LineS:=' ';
-Line6::::' ';

end'
7 : ~in

line1:='
line2:=' ';
Li~:=' - Mini-uRValue :';
Yaluestring:=lnttoStr(MinVi~eYel)i

Yaluestring::StrFill(10,ValueString)i
Line3:=line3+Valuestringi
Line4:=' - Maxi... Value :';
Valuestring:=InttoStr(MaxVideolevel)i
Valuestring:=StrFillll0.Valuestring);
Line4:=line4+ValueStringi
LineS:=' ':
Line6:=' ';

end;
8 : Begin
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,.,

,.,

,.,,.,, .,,.,,.,
';

, .,Please WAIT

~riting to DISK --- ';

--- Get FIlAMf ---

Busy reading and plotting'.
Please \lAIr ';

--- New Video Mode --
1. Hercules [120 * 348.l
Z. CGA - Z colors
3. CGA - 4 Colors
4_ EVA/VGA
5. Extended VGA

0) 3Z0xZ00XZ56';
1) 640x400XZ56';
2) 640x4S0x256';
3) 8OOx600xZ56';
4) 10Z4x768xZ56';
5) 640x350xZ56';

0) 3ZOx400XZ56';
1) 3ZOX480XZ56';
2) 360x480x256';
3) 376x564XZ56';
4) 400x564XZ56';
5) 4OOx6OOXZ56';

0) 3ZOxZOOx16';
1) 640XZOOXI6';
Z) 640x350xI6';
3) 640x480x256';
4) SOOx600x16';
5) IOZ4x768x16';

11

Line1:=' --- Graph calculator
Line2:=' ';
Line3:=' - Address Pixel : ';
Uorklnt:=OottoADR(CurXput)+StartA;
Valuestring:=lnttoStr(Worklnt);
ValueString:=StrFill(8.ValueString);
Line3::Line3+Vatuestring;
Line4:=' ';
lineS:=' - Current Pixelvalue : ';
IIorklnt:=YDisplay-76-CUrYPut;
Valuestring:=lnttOStr(lIorklnt);
Valuestring:=5trFill(8.ValueString);
Line5::Li~V8lueString;

Line6:=' ';
end·

9 : ae;in
Line1 :='
Line2:=' ';
Line3:='
Line4:='
LineS:=' ,.
Line6:=' p~s any Key to ABORT Plotting';

en:!-
10 : 8~in

Line1:=' ';
Line2:=' ';
Line3:='
Line4:=' ';
LineS:=' ';
line6:.='

en:!
Be;in
line1:='
line2:='
line3:='
Line4:='
lineS:='
Line6:='

en:!-
12 : BeSin

Line1:.:'\tiich driver would you like to use,?';
Line2:=' 0) Svga256';
Line3:=' 1) $vgaI6';
line4:=' 2) Tweak256';
LineS:=' 3) Tweak16';
Line6:=' 4) $Vga32k';

end·
Begin
line1:='
line2:='
Line3:='
line4:='
LineS:='
line6:='

en:!
Begin
line1 :='
line2:='
tine3:='
line4:='
lineS:='
Line6:='

en:!;
Begin

Line1:='
Line2:='
line3:='
line4:='
lineS:='
Line6:='

en:!
Begin

Line1 :=' 0) 704x528x16';
16:

14:

15:

13:
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1) 720x540x16';
2) 736x552J<16';
3) 7S2J<564x256'-
4) 768x576x16'; ~
5) 784x588x16';

0) 320x200x32768';
1) 640><350><32768';
2) 640x400x32768';
3) 64Ox480x32768';
4) 8OOx600x32768';,.
•

Normal save'·
Save in pcx-Fonuat'·•

,.
1.
2.,..,,

Line2:='
Line3:::'
line4:='
LineS:='
Line6:=I

end-
17: Begin

Line1:='
Line2:='
Line3:='
line4:='
LineS:='
line6:='

end-
18: Begin

line1:=' Please Select File Foraat ';
line2:='
llne3:='
line4:='
LineS:='
Line6:='

end;
end;

For StatusCounter:= 0 to 5 do
begin
case StatusCOlrIter of
o : Begin

LineBlank:=linel:
end·

1 : Begin
lineBlank:=Line2;

end-
2 : Begin

lineBLank:=line3;
end·

3 : Begin
LineBlank:=line4:

end·
4. : Begin

LineBLank:=line5;
end·

S : Begin
lineBlank:=line6;

end
end
YSt~tus:=258+(Stetuscounter*TextHeight(lineBlank»;
OU\IElTXl(20,YStatus,lineBlank);

end-
end- ',

Procecb-e PICSCreenSetl4'i
Var PICShadow : Integer;

{ This routine draws the s-ereensetl4J as needed before a pictl..lre is
drawn }

Begin
SetyiewPort(O,O,Ge~,GetMaxY,True);

5ettolor(O);
PiCSIladow:=5;
If (GetMaxY-Vi_iel) < 15 then
PiCShadow:=O;
SetfillStyle(1,O);
Xwork:=«GetoexX +1) div 2) - «Vi_ieX+1) div 2 );
Ywork:=«GetoBxT +1) div 2) - «Vi_ieT+1) div 2 );
Bar«Xwork).(Twork).(Xwork+Vi_ieX).(Ywork+Vi_ieY»;
IF «Xwort+PICShadow+Vi_ieX) <= Ge_) _ «Twork+PICShadow+Vi_ieT) <= GetMaxT)

_Then;
Begin
Bar( (Xwork+PICShadow) •(Twork+PICShadow) ,(Xwork+P1 CShadow+Vi..,pieX) •(Twork+PICSh_ViewPi eT»;
SetColor(MaxColor):
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Rectangle«Xwork-l).(Ywork-l>.(Xwork+ViewPicX+l).(Ywork+ViewPicY+l»;
end;

SetViewPorteXwork.Ywork.CXworK+ViewPicX),(Ywork+ViewPicY),True);
ClearViewPort;

END;

Procedure Scatecalc(S~artin;.Stopping,Dot:longint; Directlnc: Integer);

{ This procedure calculates the increment rate needed to get
'Dot' n.JIiler of X dots on the screen }

Ver

IIuaberofYelues : Longint; { Total rUler of velues reed
fona I/O deYice or Disk}

end; { end scalOCelc procedJre }

Begin
Nl&berofYelues:= AllSCStopping-Startingl div Directlnc:;
XaxisINC:= Dot/Nl..J!berofVaLues; {Calculation of x-axis increment

ratio as use in the graph: section }

FLX1Ction XPixeLPos(VaLue : Longint):lnteger;

{ This Procedure converts the current addressvalue is in the cot.nter
to 8 physical pixel on the screen Thus Ad:fressStart ( Normally 0 )
will be pIeced et X-Pixel 0 and AddresStop will be placed at
the llaXi..... DOTS sped fied. for me CW"rent display type }

Var

ReatWork : Reat; { Variable used to convert from a
real to an Integer type }

Begin
RealWork:=Int(Value*XaxisINC); {Give a value of 0••ooT5 }
XPixeLPos:=tcx.nd(RealWork); {Convert f.-c:. Reel to Integer}

end-•
Procedure ShowGr8JitArr8y(~rrayBloek :DataArray; StaM:Array. StopArray.VideaToggle: Integer);

Label

QSHOIJ;

Ver

A...-eyCcurt
SingleByte
SEGAddress
PixelValue
Xpixel.Ypixel
ArrayScele
IkDlrite
GreyPCX
PCXCOlor

: Longint; { Coulter used to COlIlt through address}
: Byte; { Byte as read frca disk}

tJord; { Address of current SingleByte }
: Integer; { \Iorlc.ing Variable USe to get Pbel value }
: Integer; { X.Y·Position on the screen }
: Real;
: Integer;
: Real;
: Byte;

Begin
ArrayScele:=800/CVidE<>Length-1501;
GreyPCX:=255/CIlaxVidE<>Leovel-YideoLeovell;
For Arreycount:= StartArrey to StopArray do
Begin
IF IIOTCPCXl:or1wrt) then
Begin
IF CKeyPressedl Then { CuickEscape while busy drawing the screen >
lle9in
Keylleed:=lIeedr::ey;
If KeyIleed = 110 then Keyllead:=lIe_ey; {use to decode furtion keys}
HaltDrar:=True;
Gato CSHCII;

end;
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<AND wi th 127 to get IlSII bi t to 0>
<Save value in Variable}
1; Restore OlD OS Value }

{ Store old os on the stack }
{Get new value for the dat__,t}
{Getaddress of variable}

APPENDIX B

end-
Si.,gleQy1:e,=Arr8';bloeku.rreyCountl; {Get cun-ent SingleByte }
PreYSynchTest:=Sync/lTest;
IF SingleByte :> 127 then SynchTest:~Falseelse SynchTest:~True;

{ The SynchTest Variable is used to get the correct synch pulse info
For this variable to work efficiently the _ite synch _t be
"""lied to the OOD/EVEIl pin of the XIUlIX IC. If OODIEVEN is """lied
SynchTest Flag IllST be set to False}

SEGAddress:=SEG(SingleByte); {Current OS used for Variables }
ASIl

PUSH 1)$;
MOV DS,SEGAddress;
LEA SI.SingleQy1:e;
lIXlSS'
All) Ai,127;
J«]V SingleByte,Al;
PO' os-

END; ,

{ The __ine code section r_ eny Synch Into Stored }

PCXCOlor:=SingleByte;

IF VideoToggle ~ 0 then {Draw as a Graphic}
Begin
Setcolor(MaxColor);
PixeIValue:~XpixeIPos(GraphXCount);

prevsingle:=SfngleByte; ( Store CUrrent value to PreY Value )
Ypixel:~ (Ydisplay-75)-SingleByte; {Get Y-Axis position }
Xpixel::Pixelvalue+Xoffset; { Get X·Axis Position }
IF OotFlag then
PutPixet(XPixel,YPixel,MaxCOlor) {Put - Pixel on the SCreen}

ELSE
IF GraphXCount ~ 0 then {On the first COU'lt only a pixel ....t be drawn }
Begin
MoveTo(XPixel,YPixel)i
PutPixel(XPixel,YPixel,MaxColor)

_ end
ELse lineTo(XPixel.Ypixell;

end; {end of VideoToggle ~ 0 }

If VideoToggle ~ 1 then
Begin .
If (SynchTest AND NOT(PrellSync/lTest» OR SynchFlag then
Besin
If SynchTest AND NOT(PreYSynchTest) then HCou1t:=O;

Inc(SynchCOU'lt ,;
SynchFlag:~True;

IF NOTCSynchTest) AND PrellSync/lTest then
Begin
SynchFlag:~False;

If (Synchcount :> Vi_rkHax) AND (TopCOU'lt :>~ 304) then
Begin
TopCount:=O;
Veeurt:=1;
YposPIC:~ound(YincPic*Vcount);

YCOU1t:=VCClt.I1t:
IF PCXConvert then
Begin
Close(PCX);
Assign(PCX, 'EVEN');
RESETCpcx. 1);
SEEK(PCX.O} ..

end;
end;
Sync!lCo<x1t'=O;

end-
end- •

•
INC(HCount);
If IHCou1t > 150) AND NOTCSynchFlagl then
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Begin
If (HcCdlt <= VideoLengtill tilen
Begin

INC(VidCcultl;
If TopCcurt >= TopStop tilen
Begin
If ColorFlIl9 then
Begin

IF SingleByte < Videolevel tilen SingleByte:-Videol.evel;
SingleByte:=Round(GrayScale*(SingleByte-Videol.evelll;
IF SingleByte ,. MexColor ~en Single8yte:z:MaxCoLor;

end
Else
Begin
If SingleByte >=Bwlevel tilen SingleByte:-.color else SingleByte:=O;

end
xposPic:=Round(VidCount*CXincPic»;
If VCCdlt < TotalVShow tilen
begin
PutPixel(XposPic,YposPic,SingleByte)i
PutPixel(~jc+1,YposPic,SingleByte);

If GetMaxT > 500 tilen
Begin
PutPixel(~ic,YposPic+1,SingleByte);

PutPixel(Xj»sPic+l,TposPic+l,SingleBytel;
end;
If PCXConvert then
Begin
Xj»sPic:=Round(VidCcult*ArrayScalel;
IF PCXColor < Videolevel then PCXColor:=Videolevel;
PCXColor:=Round(GrayPCX*(PCXColor-VideoLevelll;
PCXArray[XposPicl :=PCXColor;
PCXA..rrayDPosPic+ll :=PCXColori
IF Xj»sPic--800 tilen
Begin
BL~ITE(PCX,PCXArray.800,NumUrite);

end-
end- '

end; ,

If HcCdlt = VideoLength then
Begin

INC(veo...tl;
INC(veo...tl;
VidCcu1t:=O;
TposPIC:=Round(TincPic*VCouqtl;

end- •
end-'
If Be.....t =VideoLengtil tilen IIIC(TopCcu1tl;

end-
end- '

end-',
INCCGraptXCount); {CUrrent Position in the Graphic display}

end-
QSHOW: ~; { End of procedlre }

procm.re _rabValue<Address:longlnt; VideoT09g1e:Integerl;

label

Gnbout;

APPENDIX B

Var
GAddressL
GAddressII
GAddressH
.ASHAddress
ACNT
AdiressDelay
ReadJelay

: Word;
:Vord;
- \lord: I~:- -~,
: Longlnt;
: longlnt;

. : Longint;

{ low address }
{ Iled address }
{ High address }
{ DS for Adiress }
{ Delay CCdlter }
{ Address-Address delay}
{ ~ess to DataValid }
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Arra)'Ccult
SingleByte
SEGAddress
PixelYalue
Xpixel.Ypixel

Longint; { CCUlter used to COUlt through address}
Byte; { Byte as read fraa disk}
Word; { Address of current SingleByte }
Integer; { Working Variable use to set Pixel value }
Integer; { X. Y-Position on the screen }

APPENDIX B

Begin
ASMAddress:sSEG(Ad:!ressl;
Addressllelay:=I;
Rea<Ilelay:=I;

{ Get current _t used }

{AND with 127 to get MSB bit to O}
{Save value in Variable}
{ Restore OLD OS Value }

{ Store old OS on the stack }
{Get new value for the datasegroent}
{Getaddress of variable}

ASIl
PUSH DS;
MOV DS.ASMAddress;
LEA SI.Address;
LIIlSW·
MCIY D,n;
MOV AH,OO;
MOV GAddressL.AX; (9low address calculation )
MOV Al.SH;
MOV GAddressM.AX; {Med address calculati on }
LOON:
MOV GAd:lressH.AX; (High ad::tress calculation )
POP DS;

EJQl;

Port[$302]:=GAddressH; {High address #30Zb }
For ACNT:= 0 TO AddressOelay do 8egin end;
Port (S301] :=GAd:!ressH; { "edui.. address #301h }
For ACNY:= 0 TO AddressDelay do Begin erd:
Port [$300] :=GAck:tressl: {low address 1300h }
For ACIIT:= 0 TO AddressOelay do Begin end;

SingleByte:=Port[$303]; {read fOnD the fr8Ol8 grabber }
IF (KeyPressedl Then
Begin

Hal tOrav:=Troe;
Gata Greb1lT;

end;

Pr8YSynchTest:=SynchTest;
iF SingleByte > 127 then SynchTest:=False else SynchTest:=Tnue;

{ The SyncbTest Variable is used to get the correct sync:h pulse info
For this variable to worle. efficiently the CClIIlpOSite synch RlSt be
Sl4'Plied to the OOO/EVEJI pin of .the XILlNX le. If OOO/EVEN is Sl4'Pl ied
SynchTest Flag MUST be set to False }

SEGAddress:sSEG(SingleBytel; {current OS used for Variables }
ASIl

PUSH OS;
MOV DS,SEGAd:!ress;
LEA SI,SingLeByte:
lOOS8i
AM) Al.l27i
MOV SingleByte.Ali
POP DS·

EIIl- •
•

{ The eboYe EChine code section re.oYe 8n'f Syncb Info Stored }

IF VideoToggle :; 0 then {Drew as a Gr,ap,ic }
Begin

PixelValue::;XpixelPO$(GraphXCount);
PreYSfngle::5ingleBytei { Store 0JrTen't value to Prey Value }
Tpixel:c (Tdisploy-7SI-SingleByte; {Get T-Axis Position }
Xpixel:=Plxelvalue+Xoffset; { Get X-Axis Position }
IF DotFlag then
PutPixel(XPixel.VPixel"MaxColor) (Put - Pixe\ on the SCreen )

ELSE
IF GraphXCoo.nt = 0 then {On the first ~...,t only a pixel lIIUSt be dr.... }
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Begin
MoveTo(XPixel.YPixel);
PutPixel(XPixel.YPixel.MaxColor)

end
Else LineTo(XPixel.Ypixel);

end; {end of VicleoTOllgle : 0 }

If VicleoTOllgle : 1 tI1en
Begin
If (SynchTest AlID NOHP~T est» 011 SynchFleg tI1en
Begin
If SynchTest AlID NOHP~Test) tI1en HCcurt::Q;

Inc(SynchCcultl;
SynchFleg::True;
IF IIOT(SynchTestl AlID PreYSyncbTest tI1en
Begin
SynchFlag::False;
If (SynchCcult > VideollarkMaxl AND (TopCoult >: 3041 tI1en
Begin

TopCoult::Q;
VCCM.Ilt:=1;
lposPlC::Roo.n:I(l incPic*VC<U\tl;
VCOU'1t:=VcOlrIt;

end-
~COU1t:=O;

end-
end" •
INC(HCcxnt); .
If (HCCUlt > 1501 AlID NOHSynchFlag) tI1en

Begin

If <Hc<U\t <= Videolength) then
Begin

IHC(VidCCUltl;
1fTopCoult > TopStop then
Begin
If ColorFlag tI1en
Begin

IF SingleByte < VideoLevel then SingleByte:=Videolevel;
SingleByte:=Roo.n:I(GrayScale*(SingleByte-Vicleolevel)l;
IF Single8yte > MaxColor then SingleByte:=MaxColor;

end
Else

Begin
If SingleByte >:::SwLevel then SingleSyte:=MaxColor else SingleByte:=Oi

endi .
lq»sPic::Roo.n:I(VidCCUlt*(XincPicll;
If VCCUlt < Total_ tI1en
begin
PutPixel(XposPic.YposPic.SingLeByte)i
PutPixel(XposPic+1.YposPic.SingleByte)i
If GetHaxl > 500 then
Begin
PutPixel(~ic.YposPic+1.SingleByte)i

PutPixel(XposPic+1.YposPic+1,~ingleByte);

end;
end"

If He':'" = Vicleolensth tI1en
Begin

IHC(VCcultl;
IHC(VCcultl;
Vid:ourt:=Oi
TposPIC:=Roo.n:I(TincPic*VCcurtl;

end-
end- •
If HeCUlt : Videolensth tI1en IHC(TopCcurtl;

APPENDIX B

end;
end-

end- •
IHC(GrapRXCCUlt); {Current Position in the Graphic display}
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GrabOOT:

end-•

If Hat toraw then
Begin

KeyRead:=lleadl(ey;
If KeyRead = 110 then KeyRead: =lleadkey;

end-•

APPENDIX B

Procedure GrabG,"",,"(StartAddress. Stop\ddr'ess:Lcnglnt; Adrlne: Integerl;

l_l GrebJ_;

Var
GrebCa<.nt : Langlnt; { CC\S\1:er for the address in 8-}
Begin
HaltDrew:=FaLse;
GraphXCount:=O;
GrabCcu'lt:=Start:Addressi
R~t

ShowGrabValue(GrabCount.GrapltPlC};
If HaL to raw then Gota GrabJt.ap;
GrabCc:u1t:=Gr-abCOlSIt+AdrJ Ne;

until GrabCOUlt > StopAddress;

GrabJ~: end;

Procedure DisIc.Graph~St8rtAddress,StopAddress:Longint);

{ This proceciJre reads in the current seleetfile starting at
StartAddress & StopAddress as entered Botn:lari es for readi OS a
file}

L_l

OutDiskGraPti

Var

G':.,ptfi leSize
GrePtSize
MexGrePtSize
BlockSize
Blod:Over
BlcdCntGreph
IIulIGrol'h
Greph$tring

Begin

: Longint; {Actual filesize on disk}
: longint; {Size to be write to RAM }
: longint; {Maxi.o. Size to be write sevely }
: Integer; {Aoount of full -..cry blocks }
: Integer; {Left over fl"Olll _ry blocks }
: Integer;
: WOrd; { Aoount actually written fl"Olll disk}
: Stdng;

Gr.,ptSize:=A8S(StopAddress-StartAddressl; ( Aoount of bytes to be read )
MaxGraphSize:=MeIiHock*MaxSlockSizei ( Make sure that readsize is not )
If GrePlSize > IlaXGraphsize then ( bigger then the ..,..,t of IIellIOr)' }
Begin { eveHoble }
Greptsize:=fI'axGraphsize;

end;

BlodcSize:=Grephsize div MaxSlock.Size;
Blod:Over:=Gr"aphsize -.:I MaxBlocIcSize;
8loc:l:CntGraph:=O;

for BlcdCntGraph:= 1 to BloclcSize do
Begin

Dl :-.ssPoint[BlcdCntGrePt);
ShowGrophArrey(Dl·.l.MaxBloclcSize.Gn!phPICl; {Show the """le array}
If HeltDrow then goto ClutD istGreph;

end;

Bloc:kSize:=8lockSize+1; {Store the remainder in the next block. }
D1 ::AddressPoi nt [slockS ize];
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ShowGraphArraYC01 A ,l,BlockOver,GraphPIC);
01:=AddressPoint[11; {Restore the correct value for 01 so that is

pointing to dl and not to anyting else due
to the above section Wiere the s-e NIIIe dl is
used b.rt: the variabLe to which it point are
clIarGed. }

OUtDiskGraph: end-,

Integer; {select.cuse calor }
Integer; {Counter for to Initialize}
Integer; {counter for to Initialize}
Integer; <X Offset for PUTPIXEL }
Integer; {X Offset for PUTPlXEL }
Integer;

: lnteser;
Integer;

( •••••a••••••••••••••••••••••••••••••••••••_••••••••••••••••••aaa••••••••• )

<This pert of tile prosr_ are used to hardle tile graphics -.se It uses s
special techniques of -.se operating. Then _ CUt'ser is not displayed
by tile __ I way of using tile graphics curser as defined by INT 33H f"",tion
09tl. This pert uses Pascal Getl_ " Puti_ , nets .long "itll a TSR
__ which operate on tile ti tide inteN"\,flt 1Ch. Thi...thod were used
due to the absence of • graphic curser for llercules ancI SVga Graphics
BXle.}

{*••••*•••****•••**.***.*_*~***•••*.**.**.**.**.****.*Aa •••••••a•••a••••• }

ProceciJre Mouseturser;

{ This procedJre defines a lIOUSe curser which wilL work. in all grap,ics
D:ldes, This proceciare _kes use of pascal getilllage,p.rtiJRage cCllmands }

Var
McuseCurserCalor
CUnler'CntRow
CUrserCntcol
X Offset
Y-Offset
xIiouse
Y....e
PixelVal

Begin
Mousecursertolor:=63; { Get IlaXcolor of current palette}
X Offset::;9;
Y-Offset:<\);
FOr eurserCntRow:= 1 to 16 do
Begin

For CUrserCntCol:= 1 to 16 do
Begin
x.ouse:== CurserCntCol+X Offset;
YMouse:= CUrserCntRowty:offset;
PixelYal:= Mousecursereolor*~reencurserCCursercntRow,CUrserCntColl ;
PutpixeUXD:luse,Y--..se,'ixelYal); (Draw the first curser pixel )

end; <by pixel }
end'
l~ize:=lsmgeSize(10,10,25,25);

( Get:tte.(CUrserScreen,lllgeSize);}
Getl.age<10,10,25,2S,eurserscreen); (Get the curser and store it in a pointer>

MouseturserColor:=63;
X Offset:::39;
Y-Offset:<\);
FOr eurserCntRow:= 1 to 16 do
Begin

For o.rsercntCol:= 1 to 16 do
Begin
x.:.use:== Cur-sertntCol+X Offset:
YIlouse:= eursercntR_Y-Offset;
PixelVal:= ~1_kCurser[turserCntRow,eursercntcol);
PutpixelCX-.se,Y_,PixelV.!); <Draw Mouse Mask }

end;
end
l~ize:==I.ageSize(40,10,55,25);

< Ge_CurserMask,l-seSi ze);}
GetJEge(40.10,55,25,CLrsef"tIIaSk); (Store Mouse MaSt: in pointer )
MousePixe-l:=8:

end;
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: Integer;

FUlCtion MouseMoveOetect:Boolean;

Begin
MouseMovFlag:=Felse;
MouseK:eypressed:=false:
Regs.AX:=3: { Get the current status of the .xJSe }

Intr(S33,Regs);
IF regs.BX <> 0 then MouseKeyPressed:= True;
CurXPut:=Regs.CX div MousePixel: { X-position indicator- >
CUryPut:=Regs.DX div MousePixel; ( V-position irdicator )

!F (PreIIXput <> CurXput) OR (PreYI'put <> CUrYput) then
Begin
Mot ts eMDYeDetect:s=True;
HouseMowflag:=True;

ervj
Else
MouseMoYeDetect::false~

.end;

ProcedJre PutCUrSer;

( This procedJre fol"llS the ....tdl and is I"U1 every 18.2 tilllO$ per second
This procedure check if the x,y position of the muse have changed since
it were last M.rI. If it have changed the lDOUSe curse,. is IDOVed to its
correct new ~ition. The COU"Iter COUltMouse will determain how often the
8QUSe curse,. on the screen are 4Jdated. By Eking the C~tIIouse cmp!re
value bigger than it current value it is possible to get a slower but
greater inc:reeental steps on the screen. )

Begin
IF Not(HideCurs....) then
Begin
Putluge(PrevXPut:,PrevYplJt.CUr"SO(IIll9,Nonaalput);

{ Restore previous SCreen pixel infonmtion }
GetlIlage(CurXput.CUrYput. (CurXput~16).(CurYput+16). CurSCNIIIl9);

{ Gets the SCreen pixel informtion of the current curser position }
PutIIlBge{CUrXput.CurYput.CurserScreen.ANDput);

{ Place the CurserScreen }
Putlmge(CUrXput.CurYput.Cursertlask.llRput);
{ Place the final curser }

end;
PreIIlCPut:=CurXput;
PreVJPut:=CurYput;

end;

proeeciJre Mousestarting; {First ti.e initialization of the llIOUSe }

Begin
Regs.AX:=3;
Intr(S33.regs);
PreIIXput:=O;
Pre'iYput:=O;
logeSize:=losge5ize(PreYXput.PrevYput.(Prevxput+16).(Pre'iYput+16»;

( Get!lelll(CurSOUll9.logeSize);}
GetlIlBge{PreIIXput.PreYYput. (preYXput+16). (PrevYput+16). CurSCNIIIl9);

ervj;

Pl"«edure Initial izeMouse;

Ver
_lntCnt

APPENDIX B

Begin
Regs.Ax::;:f);
Jntr(S33.regs);
Regs.Ax:=2;

{ Reset Mouse Driver ard get current Status >
{ Hide the Mouse curser to use otoI'l curser }
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Intr(S33.regs);

Regs.Ax:=SF;
Regs.ex::1;
Regs.OX:=1;
Intr(S33.Regs);

Xwork:=«GetmxX) div 2) - (XSCreensize div 2 );
Ywork:=«GetmaxY) div 2) - (YSCreensize div 2 );
Regs.CX:=O; {(Xwork-l);}
Regs.OX :z:(xscreensi ze+1 )*M0use9ixel;
Regs.AX:=7; ( Define Morizontal curser range )
Intr(S33,regs);

Regs.CX:=O; «Ywork-l);}
Regs.DX:=(yscreensi ze+l )"MousePixel;
Regs.AX:~; < Define Vertical CUrsei'" Range }
Intr(S33.ress);

APPENDIX B

Regs.AX:=4;
Regs.CX:=O;
Regs.DX:=O;
Intr(S33.regs);

End;

{ Set the Starting Position at 0.0 }

ProcedJre HideMouse;
Begin
Putlmage(PrevXPut.PrevYput.eursCNI~.Normalput);

HideCurser:=True;
end·•

Procedure ShoYtouse;
Begin

Get....ge{CurXput.CurYput. (CUrXput+16), (CUrYput+16).CursCNl~);

( Gets the Screen pixel inforution of the current curser position )
Putlmage(CurXput.CurYput.CUrserScreen.ANOp.rt);

( Place the CUrserScreen )
Putlooage(CurXput.CurYput.CUrserMask.XllRput);
{ Place the final cursei'" }

Pr~:=curXp.tt;

PrevYPut:=CurYput;
HideOurser:=False;

end;

Procedure~;

Begin

InitializeMouse;
Mouse5tarting;

end-•

(Define Graphics CUr$el" >
( Initialize the -....se driver )
( Define starting Position )

{ .....................• .. . }

( This part of the prog~ are used to give
disk-cspabilities of ~il 52Dk Direct read

an::! ....i te to onc! f,.,. the _ry of 8 stan::lard
IBM- PC with ••ini.. of sack. of usable aeaory

. is possible.)

ProcedLre ee_ )'IIlocks;

V.r

_lockCnt
MenString

: Integer; {Colnter us~ to initialize dO..cI? }
:String;
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Begin
MaxMemory:=MaxAvaH-Progr~;{ Get JEXilUl user "'ry for

the current -ehine }

I F -..cry > Maldlserllellol")' then
Begin
MaxMeIIory:~ry. { Define Maxi.. user~ for a PC }

end; { Base syst.. at 521ll1: of RAM }

_lock := _I")' div MaxSlocl:Size;
IlaxSloctReecI := _lock * MaxSlocl:Size; {Set Ilaxi_ Read/Write

Buffer for current EChine}
MaxSlockWrite := MaxBlockRead;
(\/riteln('llaxi_ ""->1")' Buffer in !:bytes.: ',(MuBloctReecI div 1024»;}

For _lockCnt ,= 1 to _lock do
Begin

{ Wt'iteln('D' ,MedtockCntl; Test to check MIOU'rt of blocks }
case _lockcnt of •

1: Begin New(Dl); AddressPoint[11:=Addr(D1 A
); end;

2: Begin New(D2): AddressPoint[2] :=Addr(DZ"): end:
3: Begin Mew(D3); AddressPoint(3] :=Addr(Dl"'); end:
4: Begin Hew(D4); Addt"essPoint[4] :=Addr(D4A

): end:
5: Begin New{D5); AddressPoint[51:=Addr(DsA

); end;
6: Begin Mew(D6>; AdcfressPoint[6] :=Ack.fr(D6A

); end:
7: Begin MewCon; AddressPoint(1]:=Ack:lrCD7A

); end;
8: Begin New(08); AdcfressPoint[8] :=Addr(DSA

); end;
9: Begin MewCD9); AddressPoint[9] :=Addr(D9"'); end;

10: Begin New(Dl0); AddressPoint[101:=Addr(Dl0A
); end;

11: Begin New(Dlll; AddressPoint[111:=Addr(Dl1 A
); end;

12, Begin New(D12); AddressPoint[l21 ,=Addr(D12A
); end;

13: Begin New(DI3); AddressPoint[131,=Addr(D13A
); end;

14: Begin MewCD14); AddressPoint[141:=Addr(D14A
): end:

15: Begin New(Dls); AddressPoint[ls1,=Addr(DlsA
); end;

16: Begin New(DI6,; AddressPoint[161,=Addr(D16A
); end;

17: Begin New(Dln; AddressPoint[ln ,=Addr(Dlr); end;
18: Begin New(D18); AddressPoint[181:=Addr(D18A

); end;
19, Begin New(D19); AddressPointl191 ,=Addr(D19A

); end;
20: Begin New(D2O); AddressPoint[2O] :=Addr(D2O'); end;
21: Begin New(D21); AddressPointl211,=Addr(D21 A

); end;
22: Begin New(D22); AddressPcint[22] ,=Addr(D22A

); end;
23: Begin lIew(023); AddressPoint[23] :=Addr(DnA

); end:
24: Begin New(D24); AddressPointl241,=Addr(D24A

); end;
25: Begin New(D25); AddressPoint1251,=Addr(D25A

); end;
26: Begin New(D26); AddressPoint[26]:=Addr(DU"): end;
ZT: Begin New{D2n; AddressPointl2n ,=Addr(D2r); end;
28: Begin New(D28); Addresl;Point[28] ,=Addr(DZSA

,; end;
29: Begin New{D29'; AddressPoint[29] ,=Addr(D29"; end;
30: Begin New(D3O'; AddressPoint[3ll] ,=Addr(D3O',; end;
31: Begin New(D31); AddressPoint[31] :=Addr(D31 A

,; end;
32: Begin New(D32): AcldressPointt32l :=Addr(D3ZA

); end;
33, Begin New(D33); AddressPointl331 :=Addr(D33A

); end;
34: Begin NewCD34); AddressPoint[341::Addr(034"): end:
3S: Begin lIew(D3S): AddressPoint£3S] :=Addr(D3SA

): end:
36: Begin New(D36'; AddressPcintl361,=Addr(D36A

,; end;

end {end of the case state.ent }

end'
end' ••

ProcecUre ReleaseMemryBlocks:

Vu

APPENDIX B

: Integer; {Cc:ulter used to initialize dl••d? }
:String;

Begin

For _lockcnt := 1 to _lock do
Begin
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case MeIlBlockCnt of
1: Begin Release(Dl) end;
2: Begin Release{D2) end;
3: Begin Release(D3) end;
4: Begin Release(D4) end;
5: Begin Release(DS) end;
6: Begin Release(D6) end;
1: Begin Release(D7) end;
8: Begin Release<D8) end;
9: Begin ReLease(09) end;

10: Begin Release(D1Q) end;
11: Begin Release(Dll) end;
12: Begin Release{DI2) end;
13: Begin Release(013) end;
14: Begin Release(014) end;
15: Begin Release(015) end;
16: Begin Release(016) end;
17: Begin Release(Dl7> end;
18: Begin Release(018) end;
19: Begin Release(OI9) end;
20: Begin Release{D20) end;
21: Begin Release(D21) end;
22: Begin ReLease(DZZ) end;
23: 8egin Release(D23) end;
24: Begin Release(D24) end;
25: Begin Release(025) end;
26: Begin Release(D26) end;
27: Begin Release(D27> end;
28: Begin Release(028) end;
29 ':. Begin Release(D29) end;
30: Begin Release(D30) end;
31: Begin Release(D31) end;
32: Begin Release(D32) end;
33: Begin Release(D33) end;
34: Begin ReleaseCD34) end;
35: Begin Release(D35) end;
36: Begin ReLease(036) end;

end (end of the case statement )

...-.:I;
end; {Er<! of ReleaseMeDllock }

ProcedJre CleanR...; {This proceciJre reset all the RAM to °}
Var

APPENDI:X B

ClearCcu1t Integer;

Begin

For ClearcOUlt:= 1 to MaDBlock do
Begin
01:=A<klressPointlClearC<u1tl; {Selects next Helooryblock }
FiIIChar(OI A .Sizeof(OlA ).O);

...-.:I;

...-.:I; {end c1eanr... proceciJre }

ProcedJre Il)'per_Reed(StartAddress.St~ess:longint);

Var

R_ileSize
ReadSize
MaxleadSize
SlockSize
Blocl:Over
BlockCntRead

Longint; (Actual filesize on disk )
Lcnginti {Size to be reed into RAM >
Longint; (Maxi.. Size to be read savely )
Integer; {ARIount of full -.:.ry blocks }
Integer; {left aver fro- Heloory blocks }
Integer;
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\JOrd: { AlDol.I1t actually read frail disk}
String:

Nldead
ReadString

Begin
ReadError:=False:

Reedfllesite:=filesite(Fl; { Filesite of current file to be reod >
ReadSite:zAB$(Stopo\ddress-StartA<ldressl; { Mcutt of bytes to be reod >

MaxReadSize:~lod:*MaxSlockSize: { Make sure that readsize is not >
If R_ite > __ite then { bigger than the _ of~ >
Begin ( available>

ReedSfze:=MaxReadsize:
Reederror:-1:rue;

end·•
8loctsize:zl.eedsize div MaxSloclcSize;
SlockOYer:=leadsize ..ci MaxBlockSize;
5eek(f.StartAddress); <Seek the desired starting point of the file}
Blocl<CntRead:=O;

For" B\ockCnt~ad:= 1 to BlockSize do

APPENDIX B

Begin
D1 :=AddressPoint EBlockCntReadJ;
Bloctread(F.D1~.MaxBlockSize.NumRead); end-•

Longint: {Actual filesize on disk}
: Longint; {Size to be write to RAM }
: Longint; {MUi.. Siz.e to be write savely }

Integer; {Mcutt of full ..,ry blocl:s >
: Integer; {Left ...... f .... Me-.ry blocl:s >
: Integer;
: \lord; { AaIolnt actually written fre. disk}
: String;

SlockSize:=8loclcSize+1: {Store the relEinder in the next block}
01 :=AddressPoint £BlockSizel;
Blockread(F.D1 A .SlockOver.NumRead);
D1:=AddressPoint(1]: (Restore the correct value for 01 so that is

pointing to d1 and not to anyting else due
to the above sect i on ....ere the same name d1 is
used but the variable to which it point ere
changed. >

end;

Procedure Hyper_~rite(StartAddress.StopAddress:Longint):

Yar

writeFi leSize
Writesize
MaxYritesize
BlockSize
BlodllYer
BlockCnt\lrite
Nulilrite
Writestring

Begin
WriteError:=False;

WriteFilesize:=File5ize{Rlrite); { Filesize of current file to be read }
Writesite:zAB$(StopAddress-StartAddressl; { Mcutt of bytes to be reed >

Max\lri tesi ze:=KeRilock*MaxBlockSi ze;
If WriteSize ,. MaxWrite5ize then
Begin
Uritesize:=MaxYritesize;
Urite£rror:=true;

end;

( Make sure tbet readsize is not )
{bigger tI1an the _ of _ry >

{ available>

SlockSize:=\Iritesize div MaxSlodSize;
BlodllYer:_itesite .-lllaldllocl<Size;
Seek(FWrite.StartAddressl; {Seek the desired starting point of the file>
8l~ite:=O;

For 8lockCntWr-ite:= 1 to BlockSize do
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Begin
01 :=AddressPoint [8lockCnt\lritel;
Blockwrite(FWrite,01 A ,MaxBlockSize.........,rite);

end-•
8\ockSize:=SlockSize-to1; (Store the re.inder in the next block)
01 :=AddressPoint [BlockSi ze];
Blockwrite(F~rite.. D1A..8l~ ..~rite);
D1:;Ad:lressPoint(11; {Restore the correct value for D1 so that is

pointing to dl .-d not to anyting else due
'to the above section \iitere 'the S8R name d1 is
used bJt the variable to Yiic:h it point are
changed. }

end;

{ .........•.........•••.......•.•••........•••..........a........... }
Procecilre DirectTransfer(6tartAddress ..StopAddress:Longint);

Ver

APPENDIX B

ReadSize
MaxReedSize
BlockSize
BlodOver
BloclcCntRead
M_ead
ReadString
CurrentAddress
DirectCol.nt
DAddressL
DAddressM
DAddressH
ASHAddress
ACnt
AddressDelay
ReadByte

Begin
ReadError:=False;

longint; {Size to be read into RAM }
longint; {Maxi.. Size to be read savely }

: Integer; {AIl<u1t of full """ry blocks }
Integer; {Left over fra. MelIlory blocks }
Integer;
\lord; { Amount actually read frOll disk}
String;

: longint;
: longlnt;

Ilord
\lord~
lktrd~
\lord;

: Integer;
: Integer;
: Byte;

ReadSize:=ABS(Stcpo\ddress-StertAddress); { AIl<u1t of bytes to be read }

MaxReadSize:=MelaBlock*MaxSlockSize;.{ Make sure that readsize is not }
If ReadSize > MaxReadSize then - {bigger than the ..,..,t of -.-y }
Begin { available}
aeedSize:=MaxR.eadsi ze;
Readerror:=true;

end;

BlockSize:=Readsize div MaxBLockSize;
BlockOver:=Readsize BXI MaxBlockSize;
BIoclcCntRead:=C;
DireetCount:=O;
turrentAddress:=Stal""tAddress;

For BloclcCntread:= 1 to Bloc!<Size do

Begin
ASMAddress:=SEG(<:urrentAddress);
D1 :=AddressPoint [B loclcCntReadl;
For Direc:tCou1t:= 1 to IlaxSloclcSize do
Begin

ASIl
PUSH OS;
MOV DS,ASMAddress;
W 51,CUrrentAddr'ess;
lCDSU;
MOV &X,AX;
MOV AM,CO;
MOV DAddressl,AX;
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HOV At,BH;
MOV OAddressM,AX;
lOOSl;
MOV OAddressH,AX;
POP os;

EJiIl-
Po;t [$302] :=OAddressH;

For ACnt:= 0 to AddressDelay do Begin end;
Pon: [$301] :=llAddressM;

For ACnt:= 0 to Addresslleley do 8ellin end;
Pon: [$3001 :=llAddressl;

For ACnt:= 0 to AddressDelay do Begin encI;
ReedByte:=Pon: [S303l;
D1 A lDir-ec:tC<urt1:= ReedByte;
INC(eun-entAddress);

end-
end- •

•
BlodSize:=81ockSize+"'l; {Store the remainder in the next block. }
01 :=AddressPoint £Block.Si ze];
For DirectcClll1t:= 1 to Block.Over do

Begin
ASM

PUSH DS;
MOV OS,ASMAddress;
LEA SI,CUrrentAddress;
lCOSl.l;
MOV BX,AX;
MCJV AN,CO;
MOV DAd::Iressl,AX;
MOY Al,BH;
MOV DAd::IressM,AX;
LooSl/-
MOV DAd::IressH,AX;
P(P OS;

EJiIl-Port [$302] :=OAddressH;
For ACnt:= 0 to AO:iressDelay do Begin end;

Pon: lS3D1] :=llAddressH;
for ACnt:= 0 to AddressDelay do Begin end;
~ortf$300]:=DAddressl;

For ACnt:= 0 to AddresSOelay do Begin end;
ReedByte:=Pon: [S3D31;
D1 A (DirectCCUlt]:= Redyte;
JNCCturrentAddress);

end;

D1:=AddressPoint[1]; <Restore the correct value for 01 so that is
pointir-e to d1 ond not to onyting else due
to the aIxwe section where the S8IIe MIle d1 is
used b.rt the variable to which it point are
changed. }

ReleeseMemorySlocks;
end;

Proce:ire HyperTransFerCStertValue,StcpValue:Longlnt; Show:Boolean);

Label

0Ut0fBere-•
Ver

APPENDIX B

ReadVelue
llyperReadCnt

llyperReedBlock
llyperReadlver
Addressstart
AddressStop

longint;
longint;

longint;
Longint;
Lonsint;
longint;

{ Totel .aunt to be Read }
{ C<u1ter to read in blodts of

size of MaxllloclcRead bytes }
{ A&lu1t of Main Blocks to read }
{ A&lu1t not covering e full block }
<Variables used citring calculation }
( of Address Intervals >
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WriteValue
HyperWriteCnt

Hyperilritelllock
HyperWriteOver

longint; {Total 8BIOUlt to be write}
longint; (COU1ter to read in blocks of

size of MaxSlockWrite bytes )
longint; (AD:urt of Main Blocks to write>

: Longint; (AIIcult not covering. full block)

APPENDIX B

Begin
GetllelllorySlocks;
Increment:=1 i
CLeariI:.;
Gn!PtXC<U1t:=O;
Kal to....:=Falsei
ReadValue:z ABS{StopValue-StartValue); ( Get reedslze In bytes )
Hyperieaclllock:z ReadValue DIV MaxIllockRead; (AIIcult of fixed Blocks)
Hyperiead:lYer:z ReadValue IlOO MaxIllockRee; {Left CNeI'S }

WriteYalue:= ABSCStopValue-StartValue); ( Get writesize in bytes )
Hyper1.IriteBlock:= WriteValue DIV MaxBlock\lritei{ AIDou1t of fixed Blocks }
HyperilriteOver:= "'riteValue Men MaxBlock\lritei {left avers }
Hyperieadcnt:=O;

For HyperieadCnt:= 1 to HyperReadllock do {Read fixed sized blocks}
Begin
AddressStart:= ({HyperReadCnt-l) * MaxIllockRead)+StartValue;
AddressStop:= (HyperReedCnt * MaxIllockRee);

If DlskFlag then
Begin

Hyper_ ReadCAddressStart,AddressStop);
end;

If NOT{DiskFlsg) then
Begin
DirecttransferCAddI"essStart,AddressStop)i

end;

If NOT{SHOlI) then
Begin

AddressStart:= CHyperReadCnt-1) * MaxSloclcWritei
AddressStop:= CHyperReadCnt * MaxSlocKWrite)i
Hyper_"'ri te(AddressSt8rt,AddressStop);

end-•
If PCXConVert then
Begin
AddresSStart:= (HyperReadCnt-l) * MaxIllock1lrite;
AddresSStop:= {HyperieadCnt * MaxIllock1lrite};
DiskGrephCAddressStBrt,AddressStop)i

end;

If Show AND NOT(PCXConvert) then
Begin
AddresSStart:= (HyperieedCnt-l) * _lock1lrlte;
AddressStop:= (HyperieadCnt * MaxBlocltllrite);
Di skGnlplt(AddressStart.AddresSStop);
IF Hal tOr... then gato OUtDfhere

end
end- •

•
IIIC{HyperieedCntl; { Ree left avers }
AddressStart:z «HyperieedCnt-1) * MaxIllockRee)+startValue;
AddresSStop:z AddressStart+Hyperiead:lYer;
If diskFlag then

Begin
tIyper: Reed<Adck essStart,AddressStop);

end- -•
If NOT(DiskFlag) then

Begin
Directtransfer(AddressStart,AddressStop);

end-•
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I F NOT CPCXConvert) then
Begin
Addressstart:= (HyperlleadCnt-l) • MaxSlockllrite;
AddressStop:= AddressStart+HyperilriteOver;
Hyper_Wd te<AddreasStert.AddressStop);

end-•
If PCXCorM!rt then
Begin
AddressStart:~ (HyperReadCnt·1) * MaxBlockWrite;
AddresSStop:= CHyperReadtnt * MaxBlockWrite):
DislcGraphCAddreasStart.AddressStop);

end·•
If Show AIIl IIOTCPCXCarwert) then
begin
Addressstart:= (lIyperReadCnt-l) • MaxSlockllrite;
AddresSStop:= AddressSt8rt+HypenlriteDver;
DiskGraphCAddressSt'art.Address5top);
If HaltDraw then goto outofHere

end·
medlock:=1;

OutofHere: ReleaseMetDoryBLoc:ks;
end-•

Proced.Ire ResetValues;
{ This procedure resets the values as used in the StartUp routine; }
Begin

TopStop::Q; {N\JIber of frames to sx;p at the tep of t.he p;cture }
SynchFlag:=False; (Reset SynchFlag to NoSynch )
SynchCount:=O; { restore Synchcounter to 0 }
HCOlI'It:=O; { Reset Horisontal synch clXJ'lter }
VCOll'1t:=O; { reset Vertical synch cCllI'Iter }
HorisontaLDEF:=710; { Pixels per line }
OlDEVENFLAG:-evEIIFLAG;
SynchLOll:=15;
VideoMarkMin:=30; { MiniBUa Value Before a Hsynch is Possible}
VideoMa_:=60; { Maxi_ Duration of the HSYNCH }
VideoLevel:=40; ( SWitching point for video )
PreYSingle:=127; { Set to EXilUll value }
VideoON:=FaLse; { Do not start with video Draw }
StartA:= 0; { Startting Address Nonnally >
StopA:= 490000; < Mo~l size of 8 FRAME }
Increllef1t:= 1; < Increment of Address Cot.rIters }
Fi lelrp.lt::='EMPTY..OAT'; {Fi leNa-& for Starting }
FlleOutput:c'llJTPUT.DAT'; ( Fil_ for OUtput )
Dislcflllg:cTrue; { source if"4'U1: f .... DISK for starting }
DotFlag:=True; ( Start with a Dot Plat )
tolorFlog:=Fals,,; {Start in the B/W IIocIe }
INYflag::Falsei ( No irtYertian an sta~ )
GraphFlag:=Fal",,; {select graphics in PICTURE fonnat display}
FlleReadFlag:=False; <Test if read froll a file>
B1.Il..EVEL :=70;
MaxYideoLevel:=l27;
MinVideoLevel:=127;
Mous.eKeyPressed:=False;
OUickViewFlag:=False;
StretchFlag:=False;
OneTOOne:=False;
PCXConwrt:=Fal",,;

end;

Ft.netion keytoStr(t.lPCASfFlAG:800lean) :String;

Begin
( can Be Place outside to to check if Value in Range )

l(eyReed:=Readl:ey;
SpecialKey:=True;

IF Keyread <> #0 then
Begin
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If Keyflead in SpecialSet then
Begin
Case Keyread of

#8 : Begin KeytoStr:='SS'; end; { Bac!<SpKe Key pressed }
fI9 : Begin KeytoStr:='TAB'; end; {Tab key pressed }

.,3 : Begin KeytoStr:='EMT£R.'; end: ( Enter key pressed )
t1ZT : Begin KeytoStr:='ESC'; end; {BactSpKe key pressed }

end; { end of case Stat-.t }
SpecialKey:=false;
end
Else

Begin
SpecialKey:=fAlSE;
If UPCASEfLAG Then KeytoStr:=lI'CASE(KeyReedl

Else KeytoStr:oKeyReed
end

end- ',

If SpecialKey Then
Begin
Keyflead:=Ile_ey;
Case Keyflead of

APPENDIX B

#71 : Begin KeytoStr:='HQIE'; end;
'79 : Begin KeytOStr:='ENO'; end:
tfT3 : Begin lCeytOStr:='PGJP'; end;
#81 : Begin KeytOStr::'PGON'; end;
#82 : Begin KeytoStr:='INS'; end;
#83 : Begin lCeytOStr:='OEL'; end;
#15 Begin KeytoStr:='·TAS': end;
#72 : Begin KeytOStr:='lJ"i end;
180 : Begin KeytoStr:='DOeIil'; end;
#15 : Begin KeytoStr::'LEfl'; end;
m : Begin KeytoStr:='RJGHT'; end;
#0 : Begin KeytoStr:='SPECIAl': end;

{H.... key }
{ END key }
{ Page Up key }
{ Page Down Key }
{ I MS key pressed }
{ DEL key pressed }
{ Shift TAB key }
{ Up arrow key }
( DCWl arrow key )
{ Left arrow key }
{ Right arrow key }
{ Special key }

#59 : Begin KeytOStr:='F1': end; { fl - FlnCtion Key }

#6D : Begin lCeytoStr:='F2'; end- { f2 - FLI'lCtion Key },
161 : Begin KeytoStr:='f3'; end; { f3- FU"Ct i on Key }

f62 : Begin KeytoStr:='F4'; end; { f4 - f...ction Key }

1163 : Begin lCeytoStr:='FS'; end- { F5 - FlnCtion Key },
164 : Begin KeytoStr:='F6'; end; { f6 - FU"ICtion k:ey }

165 : Begin KeytOStr:='F7'; end; { f7 - f...ction Key }

166 : Begin KeytoStr:='F8'; end- { f8 - F...ction Key },
167 : Begin KeytoStr:='F9'; end; { F9 - Fl.nCtion Key }

168 : Begin KeytOStr:='F10' ; end . { F1D - f_tion Key }

end; { end of the Case stat-.t } -
end-,

end;

FUlCtion ReadString(CUrrentX',CUrrentY: Integer):String;
Var

TeqJreadstring : String;
Showreadstring : String;
PrevShOWString : String:
CUrrentKey String;
GraphCurser String;
Currentchar Char;
SizereadString : Integer;
READSTOP Iooleen:

Begin
GraphO.rser:='_';
Te.pReedString:=":
ShowReadString:=GraphCurser;
PrevShowString:=G.raphCtrSer;
SetCOlor(MaXcOlor);
Outtext:XY(orrentX. e:urrentY ,preY$howString);
5etColor(Ol;
Sh_eadString:=Teq>ReadString+GraphCUrser;
OUttexUYCCurrentx.eurrentY, ShowReadStr'i ng):
Curt'entKey:=" ;
READSTDP:=fALSE;
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Repeat
CurrentOtsr:=Readkey;
CurrentKey:=CurrentChar;
Case CUrrentO'lar of

118 : Ilegln
Setcolor(MaxCOlor);
OuttextXY(Cur~tX.CUrrentY,ShowreadStrin;);
SizeresdString:=ORll(T~tringrol);
T~esdString:=Copy(TempReadString,O,(SizeReadString~1»;

Setcolor(O);
CurTentJCey:=" ;

end"
10 : Begin

eurrentChar:=Readkey;
CurrentKey :=";

end-
#15: Begin

CurrentlCey :=' ';
end-

1127: Begin
Cur'renttey :=";

end"
#13: Ilegln

CurrentK:ey :=";
READSTCI':=TRUE;

end
end; { end of the case statement }
T~eadString:=Teq:::IleadString+CurrentKey:
SetColor(MaxcoLor);
OuttextXYCCUrrentX, CUrrentY,prevShowStri 1'19);
Seteolor-CO);
Sh_eadStrlng:=TeoPleadStrlng+Grap,turser;
PrevshOWString:=ShowReadString;
DuttextXYCCUrrentX. CUrrent!,ShowReadStri1"19);

Unti 1 readstop;
readstring:=TeMPreadstring;

end;

F~ion FileExist(ExistNa.e:String):8oolean:

APPENDIX B

Var
FExist
Ex;stFlag

: Fi le;
: Booleen:

{ ver to check if the file exist}
{ test flag }

Begin
Assign<FExist,ExistN.e); ( Assign filena-e to handler )
{SI-}
Reset(Fexlst);
If IOResult 0> 0 Then ExistFlag:=False else ExistFlag:=True;
{SI+}
If ExlstFlag then begin CLose(FEx;st) end;
FileExist:=ExistFleg;

end;

Proceckre RestoreGraphSCreen;
Ilegln

5etViewPortCO,O,GetMaxX,GetMaxY,Tnue);
Xworl<:=«GetBIaxX +1) div 2) - (XSCreensize div 2 );
yworit:-:((&ebeXY .1) div 2) - (YSCreensiz.e d;v Z )i
SetcoLor(O);
SetLineStyLe(SOlidLn,O,l); { sets line thietness to 1, coLor = 0 }
Rectangle{ex-\<-1).(Ywork-1), (Xwork+XSCreenSize+1), (T\lOrl<+YScreenSi ze+1»;
Setcolor(IIaXCoLor);
Rectangle(Xwork,Ywori::, (Xwork+xscreensi ze),YWor'k+YSCreen5i ze);
SetcoLor(O);
SetYiewPGrt(Xwork,Ywork,CXwork+XSCreensize),YWork+YScreen5ize,True);
XcIi sphry:=Xscreen5i ze;
Ydispley::'fscreenSize;
FunctionScreenCO,Q,2);
DescriptionBarCFalse);

end;

B-37



ProceriJre ShowPICTURE;
Begin
If Diskflag then HyperTransfer(StartA,StopA,True);
If lIat(Oiskflag) then GrsbGraph(Start:A,StopA,Increllent);
IF Not(PCXCcnvert) Then
Begin
SCreensave< I fRME.SOI' ,0, GetHaxy);
IC~eed:=Reaci(ey;

If IC~eed = lI(J then ICeyreed:=Reaci(ey;
end·
l~isptayi
fu'1ctionSereen<O,O,2); <Draws The f\n:tion Selection screen )
Descriptionbar(Felse);

end;

Procecb"e PicScreen;
Begin

StartA:=O;
StopA:=485000;
TotalVShow:=560;
ViewPicX::TotalVShow;
ViN'icY:=S68:
If (GetMaxX < TotelVShow) or NOHOnetoOne) Then
ViewPicX:=GetHaxx;
If (GetHaxY < 568 ) or NOT(OnetoOne) Then
Vie..PicY:=GetMaxy;
GreyScele:=HaxColor/(KaxVideolevel-VideoLevel);
VCCUlt:=O;
SynchTest:#False;
PreYSynchTest:=False;
GrephPic:=l;
Fr-ontPorch:=77;
VideoLength:=741l;
PrevVideoON:=True;
XincPIC:=viewPiCX/(VideoLength-150);
If OnetoOne then
XincPic:=1;

TopStop:=20;
TopCou1t:=l ;
TotalVShow:=560;
YincPic:=ViewPicY/TotalVshow;
If OnetoOne then
YincPic:=1;
YposPIC:=Round(YincPic*VCount);

end·•

APPENDIX B

ProcecU-e f15elect;
Var

Stringtleeding
TextworleX, TextworkY
FHeN-e
FileSllve
FileMode

Begin
FunctionScreenC1,12,1);
File5aYe:=True;

IF FileR_leg then
Begin
Close(Fllrite);

end
Inst~ionPut(18);
Repeat
IC~eed:=Reaci(ey;

untiL keyread In ['1','2'];
Fi leMode:=IC~eed;

String;
Integer;
String;
SOolean;
Char;

Repeat
Fi leSllve:=True;
Putl.age(17,255,PX,Nor-alPut);
Stetus8lock(True);
StringHeading:='ENTER Destination Fi leHalIIe';
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SetColor(O); { Write in Btack }
SetTextStyLe(DefaultFont,HorizDir,1);
TextllcrlcX:=«300-TextWidth(StringHeading» DIY 2) + 10;
OUTTEXTXY«(TextWorkX),258,StringHeading)i
TextllcrkT:=258+(TextHeight(StringHeading)*2);
FiteKame:=readString<2S.Tex~rkY);

If FileExist(FileH....) Then
Begin
PutI~17,255,PX/No~lPut);

StringHeading::'File exist Ovenwriterr/Nl';
SetColor(O); { ~rjte in Black}
SetTextStyle(DefeultFont,HorizDir,');
TextllcrIcX:=«300-TextWidth(SUingHeading» DIY 2) + 10;
TextllcrkT:=2S8+(TextHeightCStringHeading)*2);
llITTCXTXT«TextllcrIcX).lTextllcrkTl.Stringlfeading);

Repeat
Repeat Ultil keypressad;
KeyRead:=UpCaseCReadkey);
If KeyRead = #0 then KeyRead:=ReadKey;

Until lCeyRead. in ['Y', 'N'];
If ICeyRead = 'N' then Filesave:=False:

end-
Until Filesave;

IF DiskFlag AllD NOT(FileReadFlag) then
Begin
Putlmage(17,255,PX,NonnalPut):
StringHeading:='Please SELECT a SClJRCE FileName or';
SetColorCO): ( Write in Black )
SetTextStyleCsmallFont,HoriZOir,4';
TextllcrlcX:=«300-TextWidthCStringHeading» DIY 2) + 10;
TextllorkT:=2S8;
OUTTEXTXY«TextYorkX),(TextWorkY),StringHeading)i

StringHeading::'change the INPUT source [F9]';
SetTextStyle(DefeultFont,HoritDir,1);
TextllorkT:=2S8+CTextHeight(StringHeading)*l);
SetTextStyleCSmallfont.Horizoir.4):
TextWorkX:=«300-TextWidthCStringHeading» DIY 2) + 10;
OUTTEXTXY(CTexrYorkX).CTextWorkY).StringHeeding):

StringHeading:='Press any Key to continue';
SetTextStyle(Defaultfont.MoritDif.1)i
TextllcrIcX:=C(300-TextWidthCStringHeading» DIY 2) + 10;
TextllcrkT:=2S8+CTextHeightCStringHeading)*4);
llITTCXTXTC ITextllcrIcX). ITextllc....Y).StringHeadi1'19);

KeyRead:=Readkey;
IF KeyRead = #0 then KeyRead: =Readkey;
PutI.ageC'7.255.PX,Mo~lPut);

end
else
Begin
If FileMode = '1' then
Begin
PCXtonYert:=False;
Assign(FYrite,FileName};
Rewrite<FWrite,1);
InstructionPut(10);
HypertransferCStartA,StopA,False);
Close(Fwrite);
Assign(Fwrite.Fil~);

Rewrite<Nrite);
end-

IF Fflemode = '2' then
Begin
PCXConvert:=True;
Assign(PCX,'EYEM');
RE>RITECPCX.l);
Close(PCX);
Assign(PCX.'ODO');
Rewrite(PCX.1);
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: String;
: Integer;
: String;

SeekCPCX.O);
GraphPIC:=I;
PiCSCreen;
PicScreenSetup;
ShowPicture;
Close(PCX) ;
InstructionPutCl0);
Exec('PCX10.EXE',FileNa.e);
Assign(Fwrite,Fileoutput);
Rewrite(FWrite);
PCXConVert:=False;

end'
encl' •
InstructionPut(l>;
StatusBlockCTrue);
FunctionScreen(1,12,2);

end;

ProcedJre F2Selecti
{ This procedJre Select A File to work frolll }
Var

StringHeading
TextworkX,TextworkY
FileName

Begin
FunctionScreen(Z,12,l);
PutImage(17,2SS,PX,NormalPut);
StatusBlockCTrue)i
IF FlleReadFlag then
Begin
t\ose(f);
CLose(FWrite);
FiLeReadFlag:=False;

end;

Putlmage(17,2SS,PX,NonnalPut)i
StringHeading::'ENTER Source fileN.e';
setColor(O)i { Write in Black}
.SetTextStyle(Defaultfont,HorizDir,l);
TextllorkX:=«300-TextllidthCStringHeacling» OIV 2) + 10;
OUIIEXJXJ(CTex~rkX).258.StringHeading);

TextllorkT:=258+CTextHeightCStringHeacling)*2);
FiLeNa.e:=readString(25.TextWonkY);

If NOTCFileExistCFileNaoe» Then •
Begin

PutlllBge(17,.255,PX,NonElPut);
StringHeading:='File not found';
SeteotorcO)i { Write in Black}
setTextStyle(DefauLtFont.HorizDir.1);
TextllorkX:=«300-TextWidthCStringHeading» OIV 2) + 10;
TextllorkT:=258;
QJ 11 EXTX1C CTextllorkX). CTextllorkTl .StringHeacling);

StringHeeding:=FileNase;
TextllorkX:=«300-TextllidthCStringHeacling» DIY 2) + 10;
TextllorkT:=258+CTextHeightCStringHeading)*2);
QJTlEXTXT(CText\lorkX). (TextllorkTl .StringHeacling);

StringHeading:=·Press 8nY I:ey ~o contif'llJe';
TextWorkX:=«300-TextllidthCStringHeading» DIY 2) + 10;
TextYorKT:=258+(TextHeightCStringHeoding)*4);
QJ'IEXTXTCCTextllorkX).(TextIlorkT).StringKeading);

[e)«eacI:=lleadtey;
IF [e)«ead = 10 then [e)«eecI:=lleadtey;

end;

If FileExistCFileNaoe) Then
Begin

Fi lelnput:=Fi leName;
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FiLeoutput:='TEMP.FRH';
Assign(F,FileInput>;
Assign(~rite.FileOutput);

Reset(F,1):
Rewrite<Fwrite,1>;
StartA:=O;
StopA:aFiLeSiZe(f);
DiskFlag:iItTrue;
Functionscreen(9,12,2);
fiLeReedfLag:=TRUE;

on:!-,

InstructionPut(1);
StatusSlock(Truel;
FunctionScreen(2,12,Z>;

on:!-,

APPENDIX B

Pr~e F3Select;
Vac

StringHeading
STRStartA
StartAReal
TextllorkX, TextllorkY
STRVAlERRQR

f Select the Starting Address}

: String;
: String;

Real;
Integer;

: Integer:

segin
FunctiOOScreen(3,12,1);
Putl_(17,255.PX,Nof'1l18lPutl;
StatusSlock(Truel;
Repeat
PutImege(17,255,PX,NonaalPut);
StringHeading:='EMTER new START Address';
setColor(O); { Yrite in Slack}
SetTextstyle{Oefaultfont,HorizDir,1);
TextllorIcX:=«300-Text\lidth(StcingNeadingll DIV 2l + 10;
~«TextllorkX),2S8,StringHeading);

TextworkY:=258+(TextHeight(StringHeading)*Z):
STRSt8rtA:=readString(2S,TextworkY);
Val(STRStartA,St8~eal,STRVAlERROR);

.StartA:=RaundCStartAReaL);
Until STRVALERROR = 0;
InstnuctionPut(ll;
StetusSlockCTrue)i
FunctionScreen(3,12,2)i

end-,

Proced<re F4Select;
Vac

SuingHeading
STRStopA
StopAReal
Tex~rkX,Tex~orkT

STRVALERROR

Stringi
Stringi
Real;
Integer;
Integer;

Begin
Functionscreen<4,12,1);
PutI~17,255,px,NormalPut);

StatusSlock(Truel;
R_~

PutI-.ge<17,255,PX,Ho..-alPutl;
StringHeading:='EJlTEI new STOP Address';
SetColor<Ol; ( \/rite in Black )
SetTextStyleCOefaultfont,MorizDir,1);
TextlolorIcX:=«300-Text\lidth(StringHeadingll DIV 2) + 10;
OUIIEXTXr«Tex~rkX).258,StringHeading);

TextworkT:=258+(TextHeight(StcingHeadingl*2l;
STRStopA:=readString(25,TextWorkTl;
Val(STRStopA,StopAReal,STRVALERRORl;
StopA:=Round(StopAReall;

Unti l STRVALERROR = 0;
IF FileExist(FilelnpUtl AND DiskFlag then
Begin
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If StopA > fileSizeCF) then StopA:=FileSize<F);
en::t

Inst~ionPut(1);
StatusSlock(True);
FunctionScreen(4,12,2);

en::t;

Proced.Jre F55elect;
Begin
GraphFlag:=NOT(GraphFlag);
Funct ionScreen(S,12.0);
StatusSlock<True) ;

end;

Proced.lre F6Select;
Var

MeslSize : word;

Begin
OUickViewflag:=False;
FunctionScreen(6,12,1);
IF GraphFlag then
Begin
OUickViewFlag:=True;
InstructionPutCZ);
end

else
Begin
IF F1lEExist('FRME.SCN') then
Begin
OUickViewFlag:=True:
ScreenSave('SAVE.SCN',O,GetMaxY):
SCreerileread(' FRME.SOl' ,0,GetMaXY};
OuickViewFlag:=False;
Repeat
MouseMovflag:= MouseMoveDetect;
lInti 1 Keypressed or MouseKeyPressed;
IF NOT(!4OUSeI(eyPressed) then
Begin
K8'I1Iead:=Ileadkey;
If Keyread = IQ then K8'I1Iead:=Ileadkey;

end-
lmerltisplay;
SCreenReRead( 'save.SOI' ,O,GetMaxY);
Gr8phFlag:=true;
InstnuctionPut(1);
Status8lock(True);

end-
end- •
If Not(QuickViewFlag) then
FunctionScreen(6,12,Z);
FunctionScreen(5.1Z.Z);

end'•
ProceciJre F7Select;

Begin
F\.WlCtionscreen(7,12,1);
StretcllCCU1t:~;

StretchFlag:=True:
InstructionPut(4);

end-•
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Procedure FBSelect:
Var

StringHeading
TextwortT.TextilortX

Begin
TopCol>1t:=l;
VCOUlt:=O;

: String;
: Integer;
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functionScreen(8,12,1,;
InstnuctionPut(9);
IF FileReadFlag or NOTIDiskFlag) then
Begin
IF GraphFlag then
Begin { Draw Graph }

GraphSCreenSetlJp;
If Disl<Flag then
Begl" { Draws a graph f.-c. a fHe as selected }

GraphPic:=O; {select graph DisPlay }
SceleCalc(StartA,StopA,Dots,1):
HyperTransferCStartA,StopA,True);

end
Else
Begin { Draw graph Di rectly f .... f ...... grotber }
GrephPic:=O;
SCaleCalc(StartA,StopA,Dots,lncreMent)i
GrabGraphlStBrtA.StopA, Increment);

end
end

ELSE ( Draw picture)
Begin
Pi CSCreen;
PICSCreensetl4li
If Di skFlag then
Begin
ShowPicture;

end
Else
Begin

ShowPicturei
end

End
end

ELSE < If no filenaIDe is selected }
Begin

IF DiskFlag then
Begin
Putl~(t7.255,PX.NonnalPut);

StringHeading:='Pleas.e SELECT a Fi leName or';
setColorIO); { ~rit. in Black}
SetTextStyle(SmaLlFont,HorizDir,4);
Tex_rl:X:;«300-TextllidthIStringHeading» DIY 2) + 10;
Tex_rkY:"zss;
ounnn8([XY«Tex~rkX).(TextWorkY),StringHeading);

StringHeading::'change the INPUt'source (F9]';
SetTextStyle{DefaultFont,HorizDir,1);
Tex~Y:;ZS8+(TextHeightIStringHeoding)*I);

setTextStyle(5malLFont,HorizDir,4);
Tex_rl:X:;«300-Textllidth(StringHeading» DIY 2) + ID;
aJ' 'UUt({TextilorkX). (lextlJorkT),StringKeading};

StringHeeding:='Press any Key to contirKJe';
SetTextStyle{DefauLtfont,HorizDir.l);
Tex_rkX:;«3DD-TextllidthIStringHeading» DIY 2) + 10;
Tex_rkY:=2S8+(TextHeightIStringHeading)*4);
QJ i IEXTX'f( (Text\lorkX). (Textworlty). StringHeading);
R_t
...... 'SeHovFlag:= Mous!Mo't'eOetect;
lmtil Keypressed or _eyI'ressed;
If IIClT(HouseKeypressed) then
Begin

KeyRead:=Readkey;
IF KeyRead ; l\!Il then KeyRead:=Readkey;

end-
end- '

end-'
InsiructionPut(l)i
Statuslllock(True);
FunctionScreen(8.12.2>;

end;
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ProceciJre F9SeLect;
Begin
OISKFLAG:=HOT(OiskFLAG);
FunctionScreen(91 12,O>;
StatusBLock(True);

end;

Proce<iJre F10Select;
Begin

FunctionScreen(10,12,1);
If FileReadFlag then
begin
Close(F);
CLose(Alrite);

{ Releese(PlO; }
end;

end·,

Procedure 1.J>Seleet;
Begin
CurserSkip::l;
Regs ..AH:=2;
Intr(S16,Regs);
IF (legs.At AHO 64) = 64 then CurserSkip:=8;
MouseMovFlag:=True;
CUrYPut:=CUryPut-( I*CurserSkip);
If CUrYPut < 0 then CUrYPut:=O;
Regs.CX:=CurXput*MousePixel;
Regs.DX:=Curyput*MousePixel;
legs.AX,=4;
Intr(S33,Regs);

end;

Procedure DOWNSelect;
Begin
CUrserSk.ip:=l;
Regs ..AH:=2;
Intr(S16,Regs);
IF (legs.At AHO 64) = 64 then CurserSkip:=8;
MostseMovFlag:=True;
_CUryPut:=CurYPut+(l*CurserSkip)i
If CUrYPut > YscreenSize then CUryPut:=YscreenSize;
Regs.CX:=CurXput*MousePixel;
legs .OX:=CUryput*MousePixel;
Regs.AX:=4;
Intr(S33,Regs);

end·,

Procec:iJre LEFTSelect;
Begin
CurserSk.ip:=l;
Regs.AH:=2:
Intr(SI6,legs);
IF (legs.At AND 64) = 64 then CurserSkip:=8;
MouseHovFlag:=TNe:
CUrXPut:=CurXPut-(l*CurserSkip):
If CUrXPut < 0 then CUrXPut:=O;
Regs.CX:=CurXptJt*MousePixel;
legs.OX :=CUryput*MousePixel;
Regs.AX:=4;
IntrCS33,Regs);

end·,

Proce<iJre IIGllTSelect;
Begin

CUrserSk.ip:=1 ;
Regs..AH:=2;
Intr(S16,Regs);
IF (Regs.AI. AND 64) = 64 then CurserSkip:=8;
...,. 5effovflag:=True;
CUrXPut:=CUrXPut+(1*CurserSkip);
If CUrXPut: > XscreenSize then CUrXPut:=XscreenSize;
Regs.CX:=CUrXput*MousePixel;
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Regs.DX:=CurYput*HousePixel;
Regs.AX:=4;
Intr(S33,Regs);

end-,

Proc:e6Jre PSelect;
Begin

llnetOOne:=IIot(llnetOOne);
Functionscreen(12,1,l);
Deley(l000);
Function5creen(12,l.2);
InstructlonPut(I);

end-,

Procedure .Rselect;
Begin *

FunctionScreen(12,2.1';
InstructionPut(6);
Sound(44DD);
DeI8y(5OO);
ResetVelues;
Sound(2200);
Deley(SOO);
NOS<U1d
Functi~reen(12.2.2);
InstructionPut(l);
StatusblockCTrue);

end-,

APPENDIX B

ProcedJre Lselect;
V"
Tex~rkX

Tex_rl<Y
StrvalError
StringHeading
StrLine
LineR... l
LineInt

- 5aoplel.inelgth

lnteger;
Integer;
Integer;
String;
String;
Reat;

: longInti
LongInt;

Begin
Functionscreen(12,5,1);
PutI~17.2S5.PX.No~lPut);
StetusS lock(True);
Repeet
PutJ.age(17.25S.PX,No~lPut);

StringHeadinsJ:='ENTER line NlItSER to show';
Setcolor(O); <\/rite in Black }
SetTextStyle(DefaultFont,HorizOir,l);
Tex_rlcX:=«300-Textllidth(StringHeading» DIV 2) + 10;
OOTTEXTXY( (Tex_rlcX) ,258,StringHeadi119);
TextworkY:=258+(TextHeight(StringHeading)*2);
STRline:=reedString(25,Tex~rkY);

YalCSTRLine.lineReal,STRVALERROR);
lineInt:=RoundCLineReal):

Until STRVALERflOR = 0;
GnlPhPic:=O;
5aoplel. inelgth :=768;
IF l.1nelnt < 4 then linelnt:=4;
linelnt:cLfnelnt-3;
StertA:=(5aopleLinelgth div 2) + (5aopleLineLgth*(linelnt-l»+57;
StopA:=(5aoplel.inelgth div 2) + (5aoplel.inelgth*Linelnt)+57;
GrapIlScreenSetup;
Scaletale(StartA,StopA,Dcts,1';
IF FlleRe~Flll9 or NOT(DiskFlag) then
Begin

IF diskflag then Hypertransfer(StartA.StopA.True) else
GrabGraph(StartA.St0p4.lncre.enX);

end
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ELSE <If no fitename is selected }
Begin

IF DiskFlag then
Begin
PutJuge(17,255,PX, lrfonaaLPut);
StringReading::,'Please- SELECT 8 FileMa.e or';
Setcolor(O); <write in Block }
SetTextStyLe(SmallFont,HorizDir,4);
Text\IoricX:=«300-Textllidth(StringHeading)) 01'1 2) + 10;
TextllorkY:=258;
OLnnnEKTXY«TextWOrkX).(TextllorkY).StringHeading);

Stringtteeding:;'change the INPUT soc.rce (f9]';
SetTextStyle(DefauLtFont,HorizDir,1);
TextWOrkY:=258+(TextHeight(StringHeading)*l);
SetTextStyle(Smallfont.HorizDir.4);
TextIIorkX:=«300-Textllidth(stringHeading» IlIY 2) + 10;
OUIIEXTXtC(Tex~rkX),(Text\lorkY).StringHeading);.
StringHeading:='Press any Key to continue';
setTextStyle(DefaultFont,HoriZOir,1);
TextlloricX:=«300-Textllidth(StringHeading)) DIY 2) + 10;
TextllorkY:=258+(TextHeight(StringHeading)*4);
OLnnnEKTXY«Tex~rkX),(TextworkY),StringHeading);

Repeat
MouseMovflag:= MouseMoveDetert;
Unti 1 Keypressed or MouseKeyPressed;
If NOT(MouselCe)'pressed) then
Begin
KeyIlead,=Readkey;
IF KeyIlead = ~ then KeyRead:=Readkey;

end-
end- •

end- •
InstructionPut(1);
StetusBlock(True);
FunctionScreen(12,5,2);

end-•
ProeedJre MSelect;

Var-

KeyError : lnteger;

8elIin
function5<o'een(12.4.1);
Assign(Yidfile,'fr10.5et');
Reset(VidFile);
Instructionput(ll);
Repeat

KeyIlead:=ReadKey
until KeyRead in ['0',"','2','3','4','5'];
VaL(KeyRead,VidData[11,KeyError)j
If YidDete[l] =5 Then
Begin

Instructionput(12l;
Repeat
KeyIlead:=ReadKey

\l'\tH C::eylead. in ['0' .'1' ,'2' .'3' .'4' .'5·1;
Yal(KeyRead.YidData[2] .KeyError);
Instructlcri'ut(YidData[2]+13);
Repeat
KeyIlead,=ReadKey

until ~eyReed in ['0'.·".'2'.'3'.'4'.'5'1;
Yel(KeyRead.YidDete13],KeyError);

end

Else
Begin
Yicflata [2] :=0;
VldData13] :=0;

end-,
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~rite(VidfiLe.VidData);

Vi~Fleg:=True;

InstructionputCI2);
FunctionScreen(12,4,2);
end;

Pnx:edre DSelect;
Begin
DotFlag:=NOTCDotFlag);
Functionscreen(12,3,O);
StatusSlock.(True);
end·,

ProceciJre cselecti
Begin
ColorFLag:=NOT(ColorFlag);
FunctionScreen(12,8,O);
Status8lockCTrue);
end·,

APPEllDIX B

Procedure TSelect;
Var

StringHeading
STRSt~

St~eal

TextWorkX,TextllorkY
STRVAlERROR

String:
String:
Real;
Integer;
Integer;

Begin
Function5creen(12,9,1);
Repeat
P\rtI-se<17,25S, PlC, NOI"IIlllP\rt) ;
StringHeading:='EIITER new Contrast Value[O••1271';
SetColorCO); { Write in Black}
SetTextStyle(DefaultFont,HorizDir,1)i
TextllorkX:=«300-TextllidthCStringHeading» DIV 2) + 10;
OUTTEXTXY«TextWorkX),258,StringHeading)i
TextllorkT:=2S8+(TextHeight(StringHeading)*2);
STRSt~:=readString(25,TextllorkTl;

Val(STRSt~, st~eal,STRVAlERROR);
BIlL_I:"oun:f(St~eal);

Until STRVAJ.ERROR = 0;
InstructionPut(1';
StltusBlock(True);
functionscreen(12,9,2);

end-,

Proceck.Jre Bselect;
Var

TextllorkX
TextllorkT
StrValError
StringHeeding
Strline
LineR... l
linelnt
Saipleli_gth

: Integer;
: Integer;
: Integer;
: String;
: String;
: Real;
: Longlnt;
: LongInt;

Begin
Functionscreen(1Z,10,1);
P\rt1-<17,255,PX,lIonIalP\rt);
StatusBlock(True);
Repeat
PutIBage(17,255,PX,No~lPut);

StringKeeding:='ENTER new Blad:.leveL [40••1Zn';
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Settolor(O)i { Write in Black}
SetTextstyleCDefaultFont,HorizDir,1);
TextllorkX:=«3OQ-Textllidth(StringHeading» DIV 2) + 10;
ct1TTEXTXY((TexttJorkX),258,Stri ngHeadi1'19);
TextllorkY:=25B+(TextHeight(StringHeading)*2);
STRline:=readString(25,Tex~rkY);

ValCSTRLine,LineReal,STRVALERROR);
LineInt:=Round(lineReal);

lInti l STRVAlERROIl = 0;
VideoLevel:=l ineInt;
FunctionScreen(12,10,2>;
InstructionPut(1);

end-,
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Procedure \lSelect;
Var

TextIIorkX
TextllorkY
StrValError
StringHeading
Strline
LirleR.eel
L1neInt
S8ol>lel inel.gth

: Integer;
: Integer:

Integer;
String:
String:
Real;
LongInt;
LongInt;

Begin
FunctionScreen(12,6,1);
PutI.ageC17,255,PX,NonmalPut);
StatusBlock(True);
Repeat

Putloage(17,255,PX.NonoalPut);
StringHeading:='ENTER new Yhitelevel [40•• 121]';
SetColor(D); ( Yrite in Black )
5etTextStyleCDefaultFont,HorizDir,1);
TextllorkX:=«3OQ-Textllidth<StringHeading» DIV 2) + 10;
OUltEXTXT«Tex~rkX),258,StringHeading);

TextllorkY:=25B+(TextHeight(StringHeading)*2);
STRLine:=readString(25,TextWOrkY);

. VslCSTRline,l ineReal ,STRVAlERROR):
lineInt:=Round(lineReal);

Until STRVAlERROR = 0;
MaxVidecleveL:=linelnt;
Functionscreen(12,6,2);
InstructionPut(1);

end;

proceclJre QuickGraphView;

Var
MsSize
QStaru.
est"""

: Word;
Longtnt;
Longlnt;

Begin
StretchFlag:=False;
stringICey:=" ;
5creenSave('Save .. SCN' ,O,GetMaxy);
IF FileReadFlag or NOHDiskFlag) then
Begin

IF GraPtFlag then
Begin ( Draw Graph )
GraphScreenSe~;

If DiskFlag then
Begin ( 0...... a graPt fr... a file as selected )
Graphl'ic:=e; (select graPt DisPlay )
estartA:=DottoADR(CurXPut)+StartA;
est"",,: =QStartM3DDD;
If est""" > St""" then est"",,:=St""";
scaletalc(OStartA,QStopA,Dots,1);
HyperTransfer(QStartA,QStopA,True);
SCaleCalc(StartA,St0p4,Oots,lncre-ent);
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end
else
Begin ( Draw graph Directly fre. freme grabber)
GraphPic::=Oi
CStartA:=DottoADR(OUrXPut)+StartA;
CStopA::QStartA+3OGO+StartA;
If QStop/l > Stop/l then QStop/l:=Stop/l;
ScaleCalc(QStartA,QStopA.Dots.lnc~);

GrabGrapnCQStartA,QStopA,lncrement);
ScaLeCalcCStartA,StopA,Dots,Incre.ent);

end
end

encI;

InstructionPut(3);
Repeat
MouseMovflag:= MouseMoveDetect;

Until Keypressed or Mousd:eyPressed;
IF NOT(MouseICeyPressed) then

Begin
KeyRead:=Readkey;
If Keyread = 110 then KeyRead:=Readkey;

end;

SC~eR.ead('SAVE..SCN' ,O,GetMaxY);
FunctionScreen(6,12,2);
QuickViewFLag::False;

encl',

Procedure tiraphStretch;

Begin
Stringkey:="i
INCCStnotchC<>unt);
IF StretchC<>unt=l then
Begin
StartAVar:=StartA;
StartA:=DottoADR(CurXPut)+StartA;
JnstructionPut(S);

encl-
. IF StnotchCcurt=2 then

Begin
StopA:=DottoADRCCUrXPut)+StartAVar;
IF Stop/l < StartA then
Begin
StartAVar:= Stop/l;
Stop/l:=StartA;
StartA:=StartAVari

encI-
IF CStop/l - StartA) = 0 then StartA:=StartA-l;
IF FileReedFlag or NOTCDiskFlag) then
Begin

IF GraphFlag then
Begin ( Draw Graph )
GraphSCreenSetup;
If DiskFlag then
Begin { Draws a graph frea 8 file as selected }
Gr8phPic:=O; (select graph DisPlay )
scaleCalcCStartA,StopA,Dots,1);
HyperTransfer(StartA,St~,True);

encI
Else
Begin ( Draw graph Din!ctly f...,. fr_ grabber)

GMIf=i1Pic:=O;
scaleCatc(StartA,StopA,OOts,lnc~);

GrabGroph(StartA,Stop/l,lncre-nt);
encI

end
end;
StatusSIock<True);
StretchCount:=O;
StretchFlag:~False;

end; -
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end;

Procedure MouseENTER;
Var MelllSize

QStartA
QStcpA

Won:!
Longint;
longint;

APPENDI:X B

Begin
IF q.iickVl ewFlag then
Begin
QuickGraphView;
Functionscreen(6,12,2);

end-
IF Stre_Flag then
Begin
GraphStretch;
IF IIOTCStretchFlag) then FuncticnScreen(7,12,2);

end-
IF NOrCQuictViewFlagl AIlll NOTCStretchFlag) then
Begin
InstructionPut(8);
end-

end- ',

Proced.re MouseSetect;
Begin

StringICey:=";
MouseKeyPressed:=True;

If CCurTput > TbloctHOJ) and CCurTput < TbloctHl1) Then
Begin
If cCurXput > F1Mouse[0J) and CCurXput < F1Mouse[1]) then StrlngKey:='Fl';
If cCurXput > F2Mouse[OJ) and CCUrXput < F2Mouse[1]) then StringKey:='F2';
If cCurXput :> F3M0useIOJ) and cCurXput < F3M0use[1]) then StringKey:='F3';
If cCurXput > F4MouseIOJ) and cCurXput < F4Mouse[lJ) then StringKey:='F4';
If cCurXput > FSMouseIO]) and cCurXput < F5M0usellJ) then StringKey:='F5';
If cCurXput> F6MouselOJ) and CCurXput < F6Mouse[1]) then StringKey:='F6';
If cCurXput > F7MouselOl I end cCurXput < F7Mouse[1]) then StringKey:='F7';
If cCurXput > F8MouselO]) and cCurXput < F8Mouse[1]) then StringKey:='FS';
If cCurXput > F9MouseIOl) end cCurXput < F9Mouse[1l) then StrlngKey:='F9';
If cCurXput > Fl0M0uselOJ) end cCurXput < Fl0M0use[1J) then StringKey:='Fl0';

end-. ,
If CCurTput > Tbloct2[O]) end CCurTput < Tbloct2[1J) Then
Begin .
If cCurXput > PMouselO]) end cCurXput < PMouse[1J) then StringKey:='P';
If cCurXput > _[0]) ond cCurXput < _[1J) then StringKey:='R';
If cCurXput > 0M0use[01) ond cCurXput < 0M0use[1J) then StringKey:z'D';
If cCUrXput > MMouse[OJ) end cCurXput < MMouse[1J) then StringKey:z'M';
If cCUrXput > LMouse[O]) end cCurXput < LMouse[1l1 then StringKey:z'L';
If cCurXput > lotIouse[OJ) and cCurXput < lotIouse[1l1 then StringKey:='I/';
If cCurXput > ~ouse[OJ) end cCurXput < VMouse[lI) then StringKey:='V';
If (CurXput > C40uselO]) end (CurXput < Q40use[1]) then StringKey:='C';
If (CurXput > TMouselOl) end (CurXput < TMouse[IJ) then StringKey:='T';
If (CUrXput > Bllouse[O]) ond (CurXput < BIIouse[l]) then StringKey:='S';

end-,
If (CurTput > Tbloclc3 [0]) end (CurTput < Tblocl<3 [1] I Then
Begin
_(BOO);
Delay(5DO);
1Ioso<rd-
StringK;Y:=IMouseENTER' ;

end;
end-,

ProcecUe EllTER5elect; Fonoord;

Proced.re MenJSelec:ti on;

Vsr
KeyValid : Soolean; {Check if option exists}
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Begin
IF NOTClIouseKeypressedl then
StringKey::I(eytoStrCTruel; { Get a Key t.-- the ~eyboard }
KeyVal id:=FAlSE; <Preset value of KeyVal id }

IF Stringkey = 'F1' Then Begin KeyValid:=True; F1Select; End;
IF Stringkey = 'F2' Then Begin KeyValid:=True; f2Select; End;
IF Stringkey = 'F3' Then Begin KeyValid:=True; F3seleet; End;
IF Stringkey == 'F4' Then Begin KeyValid:=True; F4Select; End;
IF StriflSlkey = 'FS' Then Begin KeyValid:=True; FSSeleet; End;
IF Stringkey = 'F6' Then Begin KeyValid:==True; F6Select; End;
IF Stringkey z: 'F7' Then Begin KeyValid:=True; F7Setect; End;
If Stringkey = 'FS' Then Begin KeyValid:=True; FSSelect; End;
IF Stringkey -= 'F9' Then Begin KeyValfd:=True; F9Select; End;
If Strlngkey c 'F10' Then Begin KeyY.lld:=True; f1OSelect; End;

IF Stringlc.ey = 'UP' Then Begin KeyVal id:=True: UPSelect; End;
IF Stringkey = 'O(Mri' Then Begin KeyValid:=True; DaJNSelect; End;
If Stringl:ey = 'LEFT' Then Begin KeyY.lid:=T.....; LEFTSelect; End;
IF Stringkey == 'RIGHT' Then Begin KeyVal id:=True; RIGHTSelect; End;

APPENDIX B

IF Stl'"ingtey = 'P' Then Begin KeyVal id:=True; PSelect;
IF Stringkey = 'R' Then Begin KeyVal id:=True; RSelect;
IF Stringkey == 'l' Then Begin KeyValid:=True; lSelect;
IF Strfngkey = 'M' Then Begin KeyVal id:==True; MSelect;
IF Stringkey = '0' Then Begin KeyValid:=True; DSelect;
IF Stringkey = 'v' Then Begin KeyValid:=True; VSelect;
IF Stringkey = 'C' Then Begin KeyVal id:=True; CSelect;
IF Stringkey = 'T' Then Begin KeyValid:=True; TSelect;
1F Stringkey = '1,1' Then Begin KeyVal id:-=True: VSelect;
IF Stl'"ingkey == 'B' Then Begin KeyValid:=True; Bselect;

IF Stringkey = 'ENTER' Then Begin KeyVal id:=True; ENTERSelect; End;
If Stl'"ingtey = 'MouseENTER' Then Begin KeyVal id:=True; MouseENTER; End;

If NOTCKeyYalidl Then Begin StringKey:='fAUlT I:El" end;

end-,

Procedure ENTERSelect;
Begin

MouseSeleet;
MenuSelection;
~eyPressed:=False;

end-•

Procee:kJre RollText;

Type

OataType

Var

SbowXPos
ShowYPos
SII_work
ShowYllork
T5caleshow
XShowSteps
l'MaxShowSize
YShowSize
IIalI<CCUlter
SI1ollC:CUlter
IIaltlnc
StartOffSet
Bi g$howA....
8ackGHDArea
MemSiz.e

= Array[O.... 1681 of Char;

Integer;
Integer;

: Integer;
Integer;

: Real
I nteger;

: Integer;
Integer;

: Integer;
: Integer;
: Integer;

Integer;
Pointer;

: Pointer;
: Word;
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XShow1, XSh0w2
YShow1, YSh0w2
ShowF
ShowArray
CharPixel
Shacb.Main
Viet.Por-t
S<l<rdIax
S0t..n:t4in
Sou1dSeale
S<:udValue

: Integer;
: Integer;
: File of DataType;
: DataTypei

Char~

: I nteger;
: Vie'OPortType;

Integer;
Integer;
Real;
Integer;

APPENDIX B

Begin
Sctn:I4ax:&40;
Sol.rdtin:=10;
GetYiewSettings(ViewPort>;
SetviewPortCO,O,GetMaxX,GetMaxY,True);
ShacicWtein:=5;
Xwork:=«GetlllaxX +11.div 21 - (600 div 2 1;
Twork:=«Ge~T +11 div 2) - (180 div 2 1;
Xdisplay:=600;
TOisplay:=l80;
SetFillStyle(O.O);
Bar«Xwork+ShadowMain1.(Ywork+ShadowMain1. (Xwork+XDisplay+ShadowMain). CTWork+TOisplay+ShadowMain»;
SetFiIIStyleCl.MaxColor1;
SetColor(Ol;
SetLineStyleCSolidtn,O,1';
Rectangle«Xwork-1), (Ywork-1), (Xwork+XDisplay+1), (YWork+YDispLay+1»;
setcoLor(MaxColor);
Bar(Xwork,Ywcrk,(Xwork+XO\splaY),(YYOrk+YOlsplaY»i
SetCoLor(O)i
SetFiIIStyleCSolidFill.O);
Circle(Xwork+20,TWork+20,10);
CircLe«XWork+XDisplay-ZO),(Ywork+20),lQ)i
Floodfill(Xwork+20,YWQrk+20,O);
FloodFill«XWork+XDisplay-20),(Ywork+20),O);
setFillStyle(SolidFill,MaxColor)i
setColor(MaxColor)i
Circle(Xwork+18,TWork+18,10);
Ci rcle«XIIork+XDisplay-18). CYwork+18). 10);
.floodfil\(Xwork+18,Ywork+18,~axColor):

FloodFiIICXwork+XOisplay-18.Twork+18.MaXColor);
SetColor(O):
Ci rele(Xwork+18,Y\lorlt+18, 10);
Circle(CXIIork+XDisplay-181.CYwork+18).101;

~OWSize:=50;

YShowSi ze:=Y-.xshowSi ze*2;
StartOffSet:=O;
IIalklnc:=3;
SetColor(O):
SetFiIIStyle(SolidFill.01;
SettextStyle(TriplexFont,Horizdir,4);
XShOWSteps:=GetMaxY div 2:
Sh_k:=GetMaxX div 2;
Shownlorlt:=GetMaxY div 2;
SetTextJustify(CenterText,80ttaaText);
Settextstyle(TriplexFont.Horizdir.71;
SetColor(Ol;
OJTTEXTX'(~rk,ShowY\lork,' FRAME -GRASSER');

WalkCo<.nter:=XIIork;
SlK>wTWork:=Shoo;Ywork+5+1;
XSlK>wl :qjalkCo<.nter;
XSh0w2:_lkQlurt_lklnc;
YShow1 :=ShowYWork.;
TSh0w2:=SI1owTWork+77;
MeaSi ze:slaageSize<XShow1,YShow1 ,XShowZ,YShowl);
GetMesCBac::kCMDArea,MellSize);
Gettllage(XShow1,1'Showl ,XSh0w2,YSh0w2,BackGNDAresA

);

Assisn(ShowF,'Plane.IMC');
Reset(ShowF);
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For ShoWCex..-lter:=O to 76 do
begin
Read(ShowF.ShowArray);
For lIalkColrlter:= 0 to 166 do
begin
ShowXPos:::\JalkCOlIlter+Xwork;
ShowYPos:=ShowCOU'1ter+Show~rlc.;

O1arPixel:=ShowArray[WalkCOUlterl;
IF CharPixel = '1' then PutPixel(ShowXpos,ShowYPos,MaxColor)

else PutPixel(ShowXpos,ShowYPos,O);
end'

end-'
Cl~e(ShowF);
setTextJustify(LeftText,tapTextl;
SettextStyle(OefeultFont,Horizdir,O);
setColor(Ol;
OUTTEXTXY(XlIOrk+36,(ShowTllorkl,'by N.P.Stodart'l;

WalkCounter:=Xwork;
XShowZ:_lkCa<.nter+.l66;
Mem5ize:=ImageSize(XShow1,YShow1,XSh0w2,YSh0w2)i
GetMea(SigShowArea.Mem5ize);
GetImage(XShow1,YShow1,XSh0w2I YShow2,SigShowAreaA )i
SoundScale:=(Soun<Itax-SoundMinl/(GetHaxX-(Xwork+l70ll;

Repeat
XShow1:=WalkCounter;
YShow1:=ShowYYork;
PutImage(XShow1,YShow1,BackGNDAreaA ,NonMalPut);
lIalkColrlter:=lIalkCa<.nter+llalklnC;
XShow1 :=.Ialk.C()(.S\ter;
YShow1:=ShowlYork:
Sot.rdV'a1ue:=SOlI"ICI4ax-Rot..nei(SOUldSca1e*W'a1kCOUlter) ;
Sound(SoundValuel;
PutImage(XShow1,YShow1,BigShowAreaA

1 NormalPut);
Until (lIalkCa<.nter >= (GetMaxX-(Xwork+l70»l OR KEYPRESSED;
SetTextJustify(LeftText.topText);
NoSound-
IF WalkCCU'lter > 170 then
Begin
SettextStyle(DefaultFont,Horizdir.O);
~tColClr(t);

OUTTEXTXl(XlIork+35,(ShowTllorkl,'(Cl Copyright 1993'l;
end-
K~ead:=ReaclCey;
If Keytleed _ then Keytleed:=ReedKey;
setViewPort(ViewPort.X1.ViewPort.Y1,VjewPort.X2,ViewPort.Y2,ViewPort.Clip);

XOisplay:=XscreenSize;
YOisplay:=YScreenSize;

end;

ProceciJre GetVideoHode;

Begin
If FileExist('FR10.SET'l then
Begin
Assign(Vidfile,'FR10.SET');
Reset(VidFile);
Read(VidFile,VidData);
Close(VidFi Le):

end
else
Begin
Assign(Vidfile,'FR10.SET');
Rewrite(VidFilel;
VicIJata [1] :=0;
VicIJatat2l :=0;
VicIJataC31 :=0;
Write(VidFile,VidData);
Close(VidFilel;

end-,
end;
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Procedure Main;

label VideoJ.....,;

APPENDIX B

Var
GrphMode
DisplayString

Integer;
String;

Begin
VideoJtnp: ClrSc,.;

Resetvalues;
MousePixel:;7;
StringKey:=" ;
fil~:='FRAME.TMP';
GetvideoMode;
Set\4:JGreP'Jics;
VidecModeflag:=FaLse;
MaxColor:=GetMaxColor;
If MaxColor > 63 then MaxColor:~;

If MaxColor > 1 then ColorFlag:=True:
MouseCurser;
]f fileExist(IFRAHE.SCN') then
Begin

SCreenReRead('FRAHE.SCN',O,GetMaxY);
end
else
ScreenSetup;

RollText;

If fileEJf;ist('FRAAE.SCN" then
Begin .
ScreenReReadC'FRAME.SCN',O.GetMaxY)i

end
else
ScreenSetup;
ImerOispLay;
functionScreenCO,O,2); { Draws The function Selection screen }
DescriptionBar(True);
StetusBloek(Truel;
InstructionPut(1,;
HideCurser:=True;
lllOUSe'

Sho.l4~·
MouseMovFlag:=False:
MouseKeyPressed:=False;

REPEAT
Repeat
StringKey:=";
Until (MouseMovelletect OR [eypressed) OR lkluseKeyI'ressed;
Mark(HeapPointer):
IF MouseKeyPressed then Mouse$elect;

IF lkluseMovFlag then
Begin
PutCurser;

end'
IF NoT(Iklus_lagl or lkluseKeyI'ressed then
Begin

HideMouse-
MenuSelection;
Shoollous.·

end- •
If Vi_lag then
Begin
CloseGraph;
Goto VideoJ~;

end
Ret~(HeapPointer):

UNTIL StringKey = 'F10' ;
CloseGraph;

end;
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Begin
Main;

end.
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APPENDIX C

PCX Conversion program (PCX10.PAS) program listing

........-._ ..:.:-:.:::::::::::.:.:.:.: .

A full listing of the PCX10.PAS program follows on pages C-2. It

is inevitable that this program will be changed or added to for

future developments in the frame grabber unit.
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{$M 51200.5l200.47308n

{ This program converts a picture as Grabbed by the FR30.PAS progr.
and stores it in the PCX-FOl"Nt

Yritten By N.P.Stodart }

Uses er-t,Das;

Type PC( Header = Record
- Mak.er, Version, Code, SPP

Xl, Y1, X2. Y2, Hres, Vres
Triplet
VMode,Nplanes
BPl
UnlSedSpace

end;

Dateline = Array[1 ••8001 of byte;

Const

: Char;
Integer:
Arrey(1 ... 16,1 ••3] of Char;
Char;
Integer;
Array(1 ••60] of Char;

PCXSTOP = 16384; { Maxift.ll1 Blocksize before the PCX file is ..ritten }

Var
PCXF
PCXI

HeaderData

VideoMode
Block_Xl.Block_X2
Block Yl.Block Y2
GraphDriver 
Readrlame
PixelperByte
SPUr-ray
PCXArray
SPLCCUlter
XCCU"lter
YCOll1ter
XSCm5cale
YScmscale
VGAPalet

File of PCX Header; { File Handler for the Header}
File; {A file in the byte format for the storing of }

{ the image as a byte-map }
PCX Header; ( A record to define the current header to

- {beusec!}
Integer: (CUrrent video IlOde in use )
Integer; {X - Coordinates of a captured bLock}
Integer: {Y - Coordinates of 8 captured block}
Integer; {Variable to select video IPOde }
String; { Filename of the file to besaved }
Integer; {Pixels for a byte in the screen memory }
DataLine; {Array of 800 PCX pixels long }
Arrayl1..l6400J of Byte;
Integer; {COLIlts bits per PCX Line }
Integer; {X Position counter in captured Data }
Integer; {., position cOU"lter in captured Date}
Real;
Real;
ArraylO•• 255.0 •• 21 of Byte; { Array of the VGA Palet }

Procedure PCXHeaderCFileHame : String);

Var
HeaderCOlI1t : Integer; {COlI1ter use to set..., data }

Begin
Wi th MeaderData do
iegin

Maker:=#10;
Version:=#5;
Code: =#1;
1IPI':=CHR(lO(8 OIY PixelperByte»; {calculate the Bytes per PCX line}
Xl:=Block Xl; { left X coordinate for PCX pl~ }
X2:=Block-X2; { Right X coorcfinate for PC( plac.-nt }
n:=Block-n; { IJR>er Y coordinate for PCX placement }
Y2:=8lock:Y2; { lower Y coordinate for PCX placement}
HRes:= ABS(X2~X1)+1; { Number ef Horistontal Pixels }
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< \lrite PCX Header as specified }

{ Set EGA Pallet to 0 }
{ Not used for YGA PO( f itos}

< Clear PCX variables before the}
( PCX Convertion is initialized )

{ Blank ~ing to identify}
< the starting position of the}
< data section)

Vies:= ABS(Y2-Y1)+1; { Number of Vertical Pixels }
VMode:=#O: { Video Mode use 0 for VGA }
NPlanes:=#l; { NU1t>er of planes used 0 for YGA}
BPL:=eABSeXZ-X1)+1) DIY PixelperByte;
Headertount:=eABSeXZ-X1)+1) HOD PixelperByte;
If HeaderCOU'lt > 0 then INC(BPl):
For HeaderCOU1t:= 1 to 16 do
Besin
TripLet[HeaderCount,11:=#O:
Tri pl et tHeaderCount,2l :=#0;
TriplettHeadertount,31:=#O:

end;
For HeaderCOU'lt:= 1 to 60 do
Begin
UnusedSpace[HeaderCOU1tl :=#0;

end;
end"
Assign(PCXF,FileNaDe);
Rewrite(PCXF);
Vrite(PCXF , HeaderDa'ta) ;
Close(PCXf) ;
For HeaderCou'lt: = 1 to 8000 do
Begin
BPLArraytHeaderCountl:=128;
PCXArray[HeaderCOU1t) :=128;

end;
end-•

{ - YGA only}

Integer;
Array[O •• 2]
File;
longInt:
\lord;
Integer;
Integer:
Integer;

Procedure PCXPalette(FileName:String);
Yar

PaletCOlIlter
RGB
PCXPalet
SizePCXfi le
Nl.IIiJri te
Fitl255
SpecialPAL
PalPos

of Byte;

{ \lrites the GrayScale Palet }
{ At the end of the converted }
{ PCX file}

-Begin
For FillZ55 := 0 to 3 do
Begin

For PaletCOUlter:=O to 63 do
Begin
PalPos:=(Fill25S*64)+PaletCounter;
SpeciaIPal:=palPos DIY 4;
VGAPalet [PaLPos,Ol :=Speci slPsL:
VGAPalet[PalPos,1] :=SpecialPal;
VGAPaletCPaLPos,2]:=SpecialPaL;

end;
end;
Assign(PCXPalet, Fi LeName);
Reset(PCXPalet,1):
SizePCXFile:=File5izp.(PCXPalet)i
Seek(PCXPalet,SizePCXFiLe);
BlockYrite(PCXPaLet,VGAPalet,768.NumWrite)i
Close{PCXPalet):

end;

Procedure GetPCX(FileNante :String); ( Convert to PCX )

Const

MaxlinePCX = 30;

Yar
RORByte Byte:
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PCOUlter
PCXSYTE
PrevPCXSyte
PCXCNT
CUrPix
PCX~t

RepeatCnt
BiggerPCX
5avePCX
OOOSTOP
NUIilrite
Nldead
SllAPFILE
000
EVEN
OOOSize
EVENSize
OOOOata
EVENOata
Blocl:Full
BlockOver
SlockFullCnt
Slock.OverCnt
BlockSizePCX
ArrayCCUlt
PCXBlockRead

Integer;
Byte;
Byte;
Byte;
Byte;
Integer;
Boolean;
Boolean;
Soolean;
Boolean;
Word;
Word;
Boolean;
Fi le;
File;
Longint;
Longint;
Array[1 ••MaxlinePCXl of DateLine;
Array(1..MaxLinePCXl of DataLine;

:~ Integer;
Integer;
Integer;
Integer;
LongInt;
Integer;
Boolean;

APPENDIX C

Begin
Asslgn{OOD,'OOO' )i
Reset(OOD,1);
Assign(EVEN, 'EVEN');
ResetCEVEN,1);
Seek:COOD,O);
SeekCEVEN,O);
OODSize:=FileSize(OOD);
EVENSize:=FileSizeCEVEN);
BlockFull:=EVENSize DIY (MaxLinePCX*800);
BloclcDver:=EVENSize MOO (MaxLinePCX*8DOl;
BlockFulICnt:=D;

- Repeatcnt:=False;
BiggerPCX:=False;
SavePCX:=False;
OODSTOP:=False;
PCXBlockread:=True;
RORSyte:=1;
XCou1ter:=8lock X1;
TCOU1.ter:=8lock-T1;
PCXCount:=O; -
PCXCNT:=$CD-';
SWAPFILE:=True;
ASSIGN(PCXI.FileNamel;
RESETCPCXI, 1);
Seek(PCXI.S80l;
Repeat
For BPLCounter:~ 1 to HeaderData.BPL do
Begin

IF PCXBlockRead then
Begin
If BlockFullCNT > Blocl:Ful1 then
Begin

SlockSizePCX:=8OO*BlockOver;
BlOCXREAD(OOO,COOOata,BlocItSiZePCX,Numread);
BlOCKREAOCEVEN,EVENData,BlocItSizePCX,Mumread);
ArrayCCU'1t: =1;
BPLArray:~atatArrayCount];

PCXBlockRead:=False;
end

ELSE
Begin
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INC(BlockFullCNT);
BlockSizePCX:=800*MaxLinePCX;
BLOCKREAO(ODD,OODData,BlockSizePCX,Nu.read);
BLOCXREADCEVEN,EVENDat8,BlockSizePCX,Nu.read);
ArrayCOUlt:=1;
BPLArray:=EVENData[ArrayCountl;
PCXBlockRead:=False;

end;
end-•

PCXByte:=O:
turP i x:=8PUrray [XColnter) ;
PCXSyte:=CurPix;

IF BPLCCU1ter = 1 then Begin
PrevPCXByte:=PCXByte;
PCXCNT:=SBF;

end;
INC(XCcu1ter):

INC(PCXCNTl;
IF PCXByte <> PrevPCXByte then
Begin

SavePCX:=Truei
IF PCXCNT > $Cl Then RepeatCNT:=true

Else RepeatCNT:=False;
IF (PCXCNT = SCl) ANa (PrevPCXByte >= SCO)

Then Begin
BiggerPCX:=True;
RepeatCNT:=True;

end
Else BiggerPCX:=false:

end·•
IF PCXCNT >= SFF Then Begin

RepeatCNT: =True:
SavePCX :=True;

end·
IF (PCXCNT >= $C1) AND (XCOlI'1ter > HeaderOata.X2) Then

Begin
SavePCX: =True;
IF PCXCNT > $Cll Then

Begin
RepeatCNT:=True;

end
Else RepeatCNT:=False;

IF (PCXCNT .= seO) ANa (PrevPCXByte >= $Cll)
Then Begin

BiggerPCX:=Truei
RepeatCNT:=True;

end
Else BiggerPCX:=False:

OOOSTCP :=FALSE;
IF PCXByte = Pre'o'PCXByte then INC(PCXCNTl;
IF PCXByte <> PrevPCXByte then CXI0STOP:=True;

end-•
IF XCOl.I'1ter > HeaderData.X2 then

Begin
IF Swapfile then
Begin

BPLArray:=OOOOatarArrayCountli
end

ELSE
Begin

INC(ArrayCount);
IF ArreyCoutt > Maxl i nePCX then
Begin
ArrayCOU'lt :=1;
PCXSlockRead:=True;

end;
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BPLArray:=EVENOatatArrayCountl;
end-,

Swapfile:=NOT(SwapFilel;
INC<YCOUlter) ;
xCounter:=Slock_X1;

end-,

IF SavePCX Then
Begin

SavePCX:=False;
IF RepeatOH OR BiggerPCX then
Begin
RepeatCNT:=False;
BiggerPCX:=False;
INC(PCXCCUlt>i
PCXArray!PCXCol.ntl :=POlClT;
INC(PCXCCUltl;
PCXArray[PCXCcu1t] :=PrevPCXByte;
PCXCNT ::::$CO;

end
Else

Begin
INC(PCXCCUltl;
PCXArray[PCXCOUlt] :=PrevPCXByte;
PCXCNT:=SeC;

end;
IF OOOSTCP Then
Begin

IF PCXByte >= sea then
Begin

INC(PCXCCUltl;
PCXArray[PCXCountl:=PCXCNT+1;
INC(PCXCCUlt);
PCXArray[PCXCQlrlt] :=PCXByte;
PCXCNT:=SCO

end
ELSE
Begin

INC(PCXCO<6lt);
PCXArray(PCXCountJ:=PCXByte;
PCXCNT:=SCO;

end;
end;

IF PCXCOlI'lt >= PCXSTOP then
Begin
SLOCKWRITE(PCXI,PCXArray,PCXcOunt,NumWrite);
PCXCOU1t:=Oi

end;
end;
PrevPCXByte:=PCXByte;
ODOSTOP:=False;

en:I; <End of BPlCounter }
Unti l YCCUlter > HeaderData.Y2;

Bl~ITE(PCX[,PCXArr~/,PCXCount,N~rite);

PCXCc:K..l1t:=Oi
ClOSE(PCXI);
ClOSE(OOO);
ClOSE(EVEN);
$o<nl(440);
Oelay(200);
NOSOlrId;

end;

ProceciJre GraphicOn;
Begin
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BLock_X1 :=0; (Set Screen Size for a full PCX file)
BLock_Y1 :=0;
SloclU(2:=799;
Slock_Y2:=557;
PixelperByte:=l;

end;

APPENDIX C

Var
PCXIIAME : String;

( Main Progr8111 to Get a For converting of a PO file)

Begin
If Par8lllCcx.nt < 1 then
Begin

PCXN.AME:=' Header .PCX' ;
end

Else
Begin

PCXMAME:=ParamSYR(1,
end;

GraphicOn;
PCXHeader(PCXNAME) ;
GetPcx(PCXNAME);
PCXPalette(PCXNAME);

end.

( If no file specified use Header.PC< )
{ as the output File}

{ Use file as spesifiecl on the conmand line }

{ Sets PCX Size of captured data screen }
{ ~rites the standard PCX header}
{ Convert ODD,EVEN files to PCX file}
{ Stores GrayScaL Pallette for VGA }
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