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Abstract

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 Pubiishing.
sommin

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 énige sigbare
beeld vas te 1é& 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 1880’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
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

. Figure 1.1 Handheld Scanner
sensors is digitized and

stored in the computer’s
memory. The digital image can be manipulated by a PC to

1-1



INTRODUCTION

achieve any desired output.

1.2 Full Page Image Scanners

This system uses the same
scanning technique as the
handheld image scanner. The
only difference is that the
graphic image is inserted
into the scanner in the

same manner as Yyou would

insert a paper into a

. Figure 1.2 Full Page Scanner
photocopier machine.

1.3 Photoqraphic Scanners

The photographic Scanner

uses a special adapted 35

mm camera to take a picture
of the image to be iﬁported

into the PC. A film is not

used but the image is

B Tt i P

developed onto an array of

CCD (Charge coupled device)

Figure 1.3 Photo-Scanner

sensors in the camera. This
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 videc signal from a
video camera is digitized and imported into the PC. There

are two methods in use.

1.4.1 Slow scan technique

This technigque 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.

1.4.2 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.
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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 diagran.

[ SCANNER I SOFTWARE

Frame Grabber
unit

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 6utput.

- 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.
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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 wvideo signal. The whole process of how a
frame is capthred 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
ﬁith.the high level programming language Turbo Pascal. A thorough
investigation into the conversion 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.
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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

- —— — — —— — — —

- ——

-Supe

- 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.
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3.2 Hardware / Software trade off

In designing this section certain specifications were laid down

by the hardware section.

3.2.1 sSampling 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 thedry the sampling rate
must be at least twice the maximum frequency to be sampled. 2a
television video signal has a bandwidth of 5,5 MHz which set the
minimum sampling rate to at least 11 MH=z.

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

period must be exactly 40 ms.

Video information to get a single picture on the scree

(3




SEOFTWARE 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 * 12 Mhz

480000 bytes

- Memory/Sampling Rate

1400
= T
chTT
1000
£ 383
2 % TH
s la §
E 253
i 200 qsggm*
o_cﬁﬁi

Figure 3.2 Sampling Rate to Memory Size 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
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analog to digital converter. For the frame grabber unit a 7-bit
Flash A-D 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. D0..D6 is used for the digitized

video information. D7 is used for sync information only.

o o i

v e 11| Y AR

oo 2 ‘ w7

co LTV | )

: [‘ [ _DIGIMZED VIDEO |}
‘iss .

8
&8
2]
8

Fiqure 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.

ADZ Al

Address in Ram = 475625

5 ALS AS AT

AD

00000111

01000001

EXGH PART

11101000

MMEDUIM PART

LOW FPART

Figure 3.4 Addressing Mode

A description of handshaking

and parallel

communication may be found in

the hardware description of

the address decoder se

The following procedure MUST

be followed to gain access to

the frame grabber unit

data

ction.

. Figure 3.

5 Data Management
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3.2.4 The VGA Palette

Standard VGA jraphics adapters can display 256 colours
simultaneously on the screen. Every pixel on the screen may have
a unigue 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 Colourf[0] = R [ Value 0..63] Red value for pixel
G [ Vvalue 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[0]}. With this method any 256 colours may be used

out of a range of 262144 colours.

o -4 128 19z L2
FPAIEFTIE «OLOUTERS O.. 255

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 Pascal. A full listing of the software program FR30.PAS is
shown in Appendix B. The procedure "ShowGraphArray" in Appendix

B is used for video detection.

A video signal consists of picture information as well as
information for horizontal and vertical synchronisation of the
picture on the screen. The horizontal and vertical sync
information is detected by software and is used for placing the

picture information in the correct screen position.

The picture information in the video signal is detected and
converted into pixel information to be displayed. In figure 3.7
a portion of the video signal with sync and video information is

clearly shown.

Figure 3.7 Sync and Picture information

The hardware section is designed to store a full video frame

starting with the EVEN field 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 pulsés 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.

3-8
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Figure 3.9 shows all the sync pulses and their fixed lengths in

microseconds.

-
Samples at
12 MHz
® A Prec Equalizing pulses Low time = 2.35 microseconds 28
& B Field Sync pulses Low time = 27.3 microseconds. 328
@ C Post Equalizing pulses Low time =235 microseconds 28
@ D Line sync pulse Low time = 4.7 microseconds 56

Figure 3.9 Sync pulse specifications

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



Figure 3.10 may be used for a
quick determination of the
samples used for a specific

time in microseconds.

In figure 3.11 it can clearly
be seen when the sync counter

and horizontal counters starts

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

at line sync detection,

video line.

SOFTWARE DEVELOPMENT

]
N

1
q

Sungles taken with & sampling twe of 12MHe
I 1
N\
N
N\
A

Samples - Time

Figure 3.10

is used for detecting the start of a

{ Normally this gives a count of between 57-59 }

i
1

Digital Video Signal I |

LiigtyJ.lll

[

— |
P—
"

IENANAESERRNENN

Uoanendibit e covvvevnneid

Pigure 3.11

Software counters for sync recognition

3-10
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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

1. i
1233 %6 7" 8 9010011

PR RN B W T O I U S O 0 A O O

Figure 3,12 Blank 1lines 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 syn'c 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 wvideo counter starts at this point to skip the colour burst

information found at the beginning of each video line.

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

'R
til
]

L1l

L
P
L.

Lt |

*
¥

FPigure 3.14 Grey Scale colour conversion

For the grey scale conversion the picture infermation is scaled
between the white level and the black level settings. The value

is converted to a colour value with the following formula:

3-13
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{ Current Byte- Black Level )
Pixel Colour = - —— ¥ Max Colours
( White level - black level)

75-40
= — x 255
127-40
= 102.586 { This value 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

videc line.

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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Begin
[ GaNextBye |
YES
I Start of async pulse — t__ Reset sync :
NO counter, Set sync
| busyflag
Check if sync is still IL
low —1 §—
NO ! ,IYES INC sync Counter

Stop sync INC sync J..} . 3 :
coynter - counter g
INC hor NO §
orisontal Compare sync { p Clear sync :
counter counter length to fla :
length of video &s
line sync. IF it is :
in the correct i
range set video :
true indicator £

Video found ?

YES

lg14=Information == INC Video line

! Sync Information Counter

I&YSa&ngmﬁmuYES‘@#ommcq
calculations & Pixel > lines to skip at| NO
colour calculatons hthc tOp of the i —p——

" iscreen. ( First 25 %

| | lines used for TV i

Put Pixel on the test signals) :
Screen at X,Y E
|

NO

End of line reached? Eﬁ End of field e
NO [ ¥ YES

: Set EVEN Flag for i
Interlacing on screen

Figure 3.16 Step by Step Video Conversion
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3.4 PCX-File format

The PCX file forﬁat 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 toc 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
lStaIﬁngPointforPCXHeader

00000000 CA 05 01 0% 80 0C 0O 00 1F 03 2D 02 20 03 2= 03
20000010: [GF-BH.-00- /08 - DR 4008 -DO :
000000202 |03 04-69.-DO 44-30, D008
[Qd- 9000 a-RD 04

00080030 L)

00000040: <

G080050: co 00 00 00 - L] 0 0

0000060: 04 00 DO 00 OO OE 06 o0 -~ oo 00 60 08 00

62000070z 00 00 0O 00 90 OO 00 00 - o 00 00 0a oC
000CO0Ra: 05 C2 A 50 SE CI B4 90 - AR C2 €2 IR 26 20
000000%0: 2 1A 20 23 2 D23 20 - R W ID @ 2320 €2 .. Hood BB .
O0000CAD: 10 20 1D CZ 1A 20 1D C2Z - 20 23 IDCZ 0 C2 1D CZ .« wrs v Boe aa.
DOOCOGBO: 23 1D C2 20 23 1D C3 20 - €3 23 WA 20 T iy 1020 #.. .. WP, 2.
608800C0: C2 23 20 €2 26 C2 20 C2 - 26 20 1D C2 20 22 26 A .F .&. .& .. #&.
00600OD0: 20 10 C3 23 €2 26 CI 1A - 21 €2 26 1D 36 €2 23 20 ol BB LB
QOOCOCES: 26 C2 20 C2 26 C2 1D 29 - 23 C2 20 29 2 23 C2 26 & .&..08. }.8.&
BODODCPS: €2 23 C2 2 C2 23 29 C3 -~ B P DI I 0z 33 §.5.8.88.),.8
GO000I00: 29 26 T3 3% 26 C2 23 36 - 29 €2 IC X9 20 CA IF 26 JEDEPE)L,) L
00000110: C2 22 2P 29 C2 264 02 29 - C2 2C 32 QB CZ 4L SE SC .1 /).8.).
400001205 C2 87 84 35 C2 S SO C2 - A1 C2 98 C2 AR 9B A1 €2 .umuunnw-
00000130s AL 9B AD C2Z AL 9Z B3 €2 - A1 AA C2 B0 9B AN C2 A4

00004140z 9 B& €2 Ad AL B3 €2 9B - AL AT CZ 9% AA €2 M OE
6O00001S0: RO C2 A1 A7 AD C2 8B AD - AA C2 SE B0 AL £2 42 AD
00000160: €2 81 €2 AL CZ 93 A1 85 - (2 93 A4 33 C2 35 SR %0
GO000LI70: €2 Al 9% 90 CZ A4 90 €2 - 3B A7 95 C1 AR A7 9B 2

Q0000180: AD SE SB C2Z AT 93 $X C2 - A1 §D

'PCX- File Format

Startmg point for palette

00043196: 73 1D 1A 42 20 1k 20 1A C2 20 O Ik €3 20 Foos b ciin ane
QOC431AM0r 17 C3 1A 15 20 £2 1D -20@1‘7 IA G 20 1A 1D enee rus
G00431B0: C2 1A 1D 20 €2 1D A - 00 00 0O 00 OO0 €0 00 €O
000431C0: 00 O0 00 01 01 €1 01 01 - 01 @1 O1 01 01 01 01 62
00041100y B2 €2 02 ©2 02 €2 02 02 - 02 O2 ©Z 03 03 03 03 &3
QOC431B0: 03 €3 03 03 03 03X 03 04 - G4 04 O4 04 O4 04 04 04
QU043170: €4 C4 D4 05 05 05 05 05 - 05 ©5 0% 65 05 05 05 06
00043200 06 ©5 05 OF 0F €5 06 O6 - D6 OF O6 OT 0T O7 OF &7
00C43210; &Y OF O7 CT 07 OT O7 08 - O G 88 08 O3 G2 04 O8N
B0043220: OB CH OX 0% 39 (9 09 0% ~ 0% 09 O3 09 O O3 OF &M
00043330 QA CA OA OA OA CA GA CA - CA CA QA OF OE CR CR OB
00043240: CE CB OB CR 03 03 0B OC - OC OC OC OC OC GC OC &C
0GO4332%0: 6C CC OC 0D 0D D 6D OD - D OD 4D 0D 6D 0D 0D ¢E
0oC43260: OF CE OK OB OR 0X OE OB - CR OF &B OF OF OF OF oF
QQ{43270: OF CF OF OF OF OF OF 10 - 10 20 10 10 10 10 10 10
0o043380: 10 10 10 311 11 11 12 11 - 11 31 1 11 11 i1 11 12
GOoe43290: 12 12 12 12 132 13 13 132 - 12 12 1% 13 13 13 13 13
OOC432A0s 33 13 13 I3 13 13 13 34 - 14 14 14 14 14 14 14 14
00f432B0: 4 14 14 15 35 15 15 15 - 15 1S5 15 15 15 15 15 16
00C43200: 16 36 16 16 1€ 14 16 16 - 14 16 14 17 17 17 17 27
00043200 1T 1T 17 17 17 17 17 & - 18 18 18 1% 13 13 1% 18
00C43ZE0; I8 18 18 1% 19 19 193 19 - 19 19 1% 19 19 I% 1% 1A
000¢432F0: 1A IA 1A 1IN 1A.1A 1A TA - 1R IA 1A 18 1B IR 1B 1B
00C43300: 1E 15 1B 1A 18 18 1B 1C - 1C 1€ i< 1€ 1C IC 1€ AC
0CC43310: I LT 1€ 1D 3D 1P 1P 2D - 1D 10 1D 1D 1D 1D

Figure 3.17 PCX File format

3.4.1 Dpefinition 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.

BOFTWARE DEVELOFMENT

header for a 800x558 256 colour VGA picture.

Table 3.1 shows the format of a PCX

Maker: PCX identification Bit 1 Byte 10h
Version: PCX identification Bit 1 Byte 5h
Code: PCX identification Bit 1 Byte ih

BPP Number of Bits per Pixel 1 Byte 8h
X1:Left X cocrdinate for Picture 2 Bytes 0
Y1:Upper Y Coordinate for Picture 2 Bytes 0
X2:Right X Coordinate for Picture 2 Bytes 799
¥2:Bottom Y Coordinate for Picture | 2 Bytes 557
HRES: Number of horizontal pixels 2 Bytes 800
ﬁRES: Number of vertical pixels 2 Bytes 558
Triplet: EGA/CGA palette 3%16 Bytes 0
VMode: Current video mode 1 Byte #0h VGA
NPlanes Number of byte planes used | 1 Byte #1h VGA
BPL Bytes per horizontal line used | 2 Bytes 800
HeaderSpace 60 Bytes for expansion | 60 Bytes #0h

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 Ch to FFh shown before
PCX conversion has been done

IFFFFFFFFFFOO 02 C2 80 80 80 80 aoooo|
Above line converted to the PCX format

lcs FF 00 02 c1 c2 c5 80 €3 0| 16 Bytes fot line
10 Bytes needed for storage
Flow Diagram for Crunching
N _|Byeerprev | ¥
Byto

Figure 3.18 PCX-Data crunching algorithm

[P
|
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The data crunching techniques detects a change in byte value.
For a constant range of values eqg 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 #Cih 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 (Boftware)

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 )
- Any one 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 yith.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 Instalment 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
eg. 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 BSoftware 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 Bave saves the image as it is obtained from the frame
grabber. The image is stored without any modifications to the

data as captured.

PCX S8ave 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 F2 (BSelect 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 F3 & F4 (start Rddress & 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.

— [ Show as GRAPH §——

Pigure 4.1 Show as PICTURE / Graph

4.3.4 ¥F5 (Show as PICTURE / 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 PF6_( Quick View)

| Before Quick View JJ

FPigure 4.2 Quick expansion of Graph View

The quick view function is dependable on the show mode selected
by FS5. 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. ﬁhen the location is reached press Fé6 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 P7 { 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 F8 ( 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 Auteo / 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.

| 1:1 No Scaling | |

Figure 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 values )

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 ( Plot 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.

[ DOTPLOT __ N [ LINEPLOT |

ETEECE | e
ECEEECE

— Kin kraes —

Selert mn item Frem She oo

Figure 4.4 Dot and Line Plots
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4.3.13 M ( video Mode )

The frame grabber software supports the following graphic modes
and adapters. - 1 Hercules 720x348

= 2 CGA 2 Colours 640200
- 3 CGA 4 Colours 320x200

- 4 EGA/VGA Adapter 640x350

- 5 Extended VGA

[640x350

320x200 320x200 320x200 320x400 704x528
640x400 640x400 640x400 320x480 720%540

i .
800x600 800x600 800x600 360x480 736x552
1024x768 1024x768 1024x768 400x564 768x576
640x350 640x350 400x600 784x588

4.3.14 L ( Show LINE N )

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

graph. Press L 33 to show line 33.

4,.3.15 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 léwering the value of the white level setting.

Any value bigger thar the current
White level setting will be shown .
as pure White / wsmghmed =127

T g a3z
iy

Figure 4.5 White level selection

4.3.16 V ( Video Normal/Invert )

FPigure 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 B/W / GrayScale)
C serves as a toggle switch between a black and white display of

the picture or a 64 grey scaled picture.

Black/White Picture ]

Figure 4.7 Picture shown in Black and White & Grey Scale

4.3.18 T ( B/W Contrast )

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 wvalue is made higher more black will appear in the
converted picture. Figure 4.8 shows the toggle point between

black and white operation.

E

= ] 1 [ 1

e I WHITE

ror _ f

- . P |

- R i TR

> 1l |

> 181

- Black/White mgglil {

- L = - )

2 !

-3 E-F o4 o8 os 1

Pigure 4.8 Black/White toggle point

4.3.19 B ( Black Level }

14
bt 7Y )

- IRL { | J \1

~ v + ]

- 1 1

- 4

- ! ] 4 )
» ™ Black Level. A good

= setting is between 35

"

: S . —

Q ax - T ) os 8 1
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

Address Decoder
Card

the address decoder card DB 25 Commectors

- Open the computer and plug

into an empty expansion

PC Bus Connector
slot. R

- Connect the data connection

cable to the external DB 25

Figure 5.1 Address Decoder
connector. Card
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5.1.2 Digitizer Unit

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

video signal. The following installation procedure must be

followed.
FRONT REAR
O Fuse
Voo GAN o0
Capture VIDEO
OFF DE 25 Deta Connacier

LT « O

@ zovuam

DIGITIZER UNIT
figure 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 PFrame 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 eg. ( Video
camera) to the video input of the digitizing unit. Adjust the
video gain control until the video gain indicator is Jjust
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) ASIC, that can
be confiqured by the user. They combine the logic integration
benefits of custom VLSI 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
FutureNet, Schemia ORCAD,
ViewlLogic. Programmable gate
array libraries permits
design entry with standard
TTL functions with Boolean

equations.

For this thesis the XILINX
TTL schematic library
interface was used for the
interfacing of Xilinx to the

ORCAD schematic editor. '

6.2.2 Design Implementation Software

ZILINX INFORMATION

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 gdesign.
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The edited LCA will then be re-compiled to a digital bitstrean
to be downloaded into the Xilinx IC 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-

[=Chapter 8-

Tri State Main Board 512K
Buffer Xilinx 3020 Static

Fran]e RAM
Controller

A-D
Converter

b Video Amplifier
& syne
“7|\seperator

Frame Grabber System

Pigure 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 Fiqure 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 Intreduction

The address decoder acts as an interface between the frame
grabbef 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

ocbjectives.

- Fully compatible with the standard PC-Bus.

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

- To Read 8-bit parallel 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 desiqgn

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 1is used to dedicate certain functions to

specific I/0 addresses of the PC.

8Bit 4-16 Line
A3_ A9 » Comparator Decoder T
] o

» 74HC688 74HC154
. F
P [ACAZ T e |5 > F
P=Q A
B TR M
U \ B
S 74F245 G

Read/Write Tristate

S [ORIOW R
P Y"1 Selector _ | Direction A

Read/Write
T  Data 3 B
TriState E
Buffer R

K DO. D7 Data lines ™

Figure 8.1 Block Diagram of the Address Decoder

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

8.4 Theory of operatiocn

8.4.1 Comparator Stage

A high speed CMOS 8-Bit Comparator Ul 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 #300h to #307 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.

Address lines A0..A2 are not compared tc obtain a valid address
range from 300h to 307h. P=0Q will go low whenever a valid address

in this range is found.

8.4.2. Read/wWrite 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 US5. 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 = O Both IOR and IOW may not be low
0 0 1 NO =1 No operation DIR=1
0 1 0 YES = 0 Read from Frame Grabber DIR=0
4] 1 1 NO =1 No operation DIR=1
i 0 0 YES = 0 Write to Frame Grabber DIR=1
1 0 1 NO =1 No operation DIR=1
1 1 0 YES = 0 No IOR or IOW from PC DIR=1
1 1 1 NO =1 No valid address found DIR=1
Table 8.1 Read/Write Selector input and output

£.4.3 4-16 Line Decoder

The PC I/0 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.

Gaee| | [ L [ 1 | R T Ty N BN By
#30111__[\_]

e Gate USA pin 3 is used for tristate control

Direction as determained by UJ4A pin 3

# 300h U2 pin 1 To write the Low section of a Address to the Frame Grabber

# 301h U2 pin 2 To write the Moduim section of a address

# 302h U2 pin 3 To write the high section of a address

# 303h U2 pin 4 Read 8 bit data from Frame Grabber ,  #304h Write 8-bit data to grabber

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.



VIDEC AMPLIFIER SECTION
S 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 variable 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

analog 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 IC ( IM1881N ).

See Figure 9.1 for a complete block diagram of the video

amplifier.
Video TN
—————>! Input Video Gain Video Clamping
BT adjust Circuit
T
Voltage o
M
A
I
N
| ") LMI12SIN A
Sync information ooly R
—— D

Figure 9.1 Block diagram of the video amplifier section

9.4 Theory of operaticn
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9.4.1 Input buffer

UBUF1l 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 wvideo 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 UBUFl. 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

UAMP1 serves as a non-inverting hi-speed video amplifier with a

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

R1 + R2 1500 + 330
Gain AV = = -~
R2 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 #0,8 V (peak to peak). This
0,8V level will be amplified by the fixed gain amplifier UAMP1

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

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

5 o 1 I I 5 I T I T

41 Output of 442} Input to

S UBUF1 pin 6 3 UAMPI pin 3
02 o 2 e Em—
g T S
g.‘c JMM% A 92 SR V. At
-2 -2

-3 3

TIME 100uS/div TIME 100uS/div

5 S — 5 '

a3 Output of ai(4] ‘

3 p | UAMPI pin 6 3 ]
e W T 1ed £1 7 R
Se | | Qo Input to

-1 4 ‘ ' -1 UBUFZ pin 3

21 oy 2 ———

3 TIME 100uS/div 3 TIME 100uS/diy

Figure 9.2 Video amplifier signals

9.4.3 Video Clamping

UCLAMPl is used for clamping the video signal to a level above
0V. The output of UCLAMP1 is fed back to the input by diode D1.
This forces the input to be at a level higher than 0V. The output

of this section may be seen in Figure 9.2 drawing No 4.
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9.4.4 Video level indicator and Voltage Comparator

UCOMP is used as a voltage comparator to monitor the peak video
level after amplification. The comparator monitors the wvideo
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 operaticnal 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 5,1V
for the protection of the CMOS analog to digital converter. A
5.1V zener diode 2D1 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 8Sync Separator

The 1LM1881N 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 peolarity video (
increasing signal voltage signifies increase scene brightness)
from 0,5 V(p-p) te 2V (p-p) can be accommodated. The only
external compone;ts 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 MATIN 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 2

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.

FAPLAS
;] P ]
utler
gl Deca s DO_D7
T the Xilimx e ——
o Fantroller Sumrey hicteis j ggw
r 'TT i
=3 RAMLSCH RABLSCH ~
256K Stati 256K Samtic:
RAM RAM
arres v acces G
of 20 3a o2
BANKI [ | Bamxz
Duts Bus DODY
PC Comeal Hmes [ #300,0901, 5902 9503 #304] for PC comtnl over Grabber

Figure 10.1 Block diagram of the Main bcard
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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 1linearity and better
temperature performance. 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 IM7805 (UREF1l) 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.

Sample AUTO Sample AUTO Sa.mple AUTO Ssmple AUTO Sample
ZERO ZERO ZERO N+l ZERO N+2

Pigure 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 1line is
used for the synchronous 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 Xilinwx 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 'videc 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 videoc 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 sBtatic RAM

The static RAM of 512K bytes, used for storing the captured video
data, is configured into 16 (32K x 8) single static RaAM IC’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 XILINX 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/0 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 IC } 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 diagran.

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 5)

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 Ko 7)

This section is used for the deccding 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 (Appendiv 2 Drawing Mo 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 (2Appendix 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 ho 4)

This Xiliny defined module has the same functions as a 74HC154
CMOS 4 to 16 line decoder. The upper 4 address bits A15..Al18 is

decoded to form 16 control lines to access any of the 16 (32K x
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8) Static RAM IC’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 oscillatcr 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 [FTO0]
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 UCLKl1 and UCLK2. UCLK3 is used to
reset the synchronous counters on a count of 272, A positive edge
triggered toggle flip-flop UCLK4 1is used to divide the clock
frequency further by a factor of 2 and to restore the duty cycle
to 50/50 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 InputMux.SCH - 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 ) an2
I 1 AA3 -RE of RAM = +5V AA3

0 BB1 + 5V to stop Address Counter BB1

0 BB2 Write bit, Low to Write to RAM BB2

0 BB3 Read bit, Low to read from RAM BB3
Table 11.1 Input Multiplexer description

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.

Clock of

the Address
Counter as
supplied by :
YY1 e

~\S 12 Mz clock sigaal

ghnaﬁanofg
'Video Picture

AA/'BB | po_control | Grabber | PC-Control|  Grabber

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

11.7 ReadWrite.SCH - Circuit Operation

The ReadWrite select is used as a intelligent interface to
identify the different contreol lines supplied by the PC. Five
control lines: - #300h Low part of address

— #301h Middle part of address

- #302h 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 #300h is called a low pulse on

11-7



XILINX FRAME GRABBER CONTROLLER

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 18-hit PC address on the address bus.

11.8 OneFrame.SCH - Circuit oOperation

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 videc 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. U116, U115 and
U113 form the controlling circuitry for the release delay of the
capture button. Fiqure 11.3 shows the timing diagram of the

capture delay circuitry.

25 Hy A e Y s 0 s 0 e M
Video b L2l ] 4] s
-

i : : - i :

Figure 11.3 Timing waveform capture switching

11.9 Counter.SCH - Circuit operation

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

synchronise counters [UCNTO,UCKT1,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 signals 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.

Figqure 11.4 A single address line while capturing

11.10 373.8CH - 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 value 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 ontoc the address bus of the frame grabber
unit. The gate pins G1,G2,G3 corresponds to the low,med,high

control lines as supplied by the address decoder card.

11.11 AddressMux.SCH - Circuit Operation

The 18 bit address multiplexer is based around 18, 2 to 1 line
multiplexer modules as defined in the Xilinx library (Appendix

A Drawing No 11).

A single control line [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 MEMORY BOARD

12.1 Introduction

The frame grabber unit uses 512 k of static memory confiqured in
16 (32k X 8 ) static RAM modulues. The 32k x 8 Static RAM mcodules
used are the same as those used for cache nemory 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 1line generated by the Xilinx

frame grabber controller. The select line

selects a unique memory block for reading

and writing of data (Captured) Pigure 12.1 Memory

. . Map
information.
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See fiqure 12.2 for the complete timing waveforms of the RAM

controlling.
Ram Addressing while Capturing I’ﬁ
P B I R S — L

Adciess Adoress O Address 1 Address 2 :><:_;ddress 3 AGOr ess
Lines
o D i S G S S
iines
i I N B B K0 I < R ol R
~WE
-Cs ]

-0
Chip Salect €5 = Low to select first Static RAM IC
Ram Addressing while Downtoading to PC lEHI__

- #300kK

| l Latch Low Address part onto Address Bus I |
#30Th !

r ] Latch Meduim Address part onto Address ?us

¥
*302h . ! -

I Latch High Address part onto Address Bus

L

FPigure 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.
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13.2.2 cCalculations

A 220/30 V centre tap mains transformer [T1l] 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 - 0,7 V

= 21,213 - 0,7 V

H

20,513 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 D1,D2,D3 and D4
with C1 and C2 as the smoothing capacitors.

The positive (+21V) rectified line is regulated by two +12V and
+5V regulators (Ul1,U2) for supplying positive supply outputs of
12V and 5V respectively. The negative (-21V) rectified line is
regulated by a single -12V regqulator (U3) to form a stable

negative supply line.
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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 this report.

The software program FR30.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

Sam Gordan Ave 320
Brackenfsll

7560

Tel 981-00001

Figure 14.1 ID Card example for Future Software
developments
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15 GLOSSARY OF TERMS

A-D - Analog to Digital

B/W - Black and White

CCcD - Charge Coupled Device

CGA - Colour Graphics Adapter

cMOS8 - Complementary Metal-Oxide Semiconductor
Dos - * Disk Operating Systen

EGA - Enhanced Graphics Adapter

FPGA - Field Programmable Gate Array

IBM - International Business Machines

Ic - Integrated Circuit

Ijo - Input/Output

LED - Light Emitting Piode

PAL - Phase Alternate Line

PC ’ - Personal Computer

PCB - Printed Circuit board

RAM - Random Access Memory

RGE - Red, Green,Blue ’
SABC - South African Broadcasting Corporation
VGA S - . Video Graphics Array
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APPENDIX A

SCHEHATIC DIAGRAMS OF THE FRAME GRABBER SYSTEM
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Drawing Ko 6 Xilinx Input multiplexer sheet
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Drawing No 7 Xilinx Read/Write selector sheet
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Drawing No 8 Xilinx Oneframe sheet
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Frame Grabber (FR30.PAS) Program listin

tt.hl‘l .lr‘h -u-h

_HIH__L—ML—J_T—’H:&
Q ’ O

FRAME-GRABBER

{C) topyriaht 1953 N.P. Si:ow.iari:s

R e’ o eI

--— Main Streen -—

Select an iten from the Heru

- fAddress Increnent
- Current Fl ledawa

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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ion with the

t

is

\s

ixe

Unchanged
Inverted )

Resulting Screen Bit
(1}
1

"
l-lllfllll'ltll)
L Rt e Tt et Bt it it NS Py
1111111111111111

- & w LI ' - W '-)‘
[adalafalalalasEalalalalal
Socoo0oagoa00

-

a3,
),
0,

).

B-2

in conjunc

the X-Direction )}

(Memory uses for current progra®)

(Maximm Size of Block to read)
[#3,#9,#13,#27); { Special set for keyboard }

€ Maximum Dots for graphic in
532480; { Maximum Memory Buffer Size )

Q=0 e D000 C0COOROO '/WOOOLODOOQWw™E WOy -0

Curser Mask
.
r
L[]
r
.
[ 3
r
r
.
[ 3
&
r
r
L]
£
r
f
.
f
L
¥
r
L ]
1 4
[ ]
L
]
2
r
L]
L]
L
r ]
L4

&
1
1
1
(4]
4]
0
e
0
0
0
1]
4]
0
1
1
1
&
4]
0
0
a
1
1
1
1
1
1
4
B
0
¢
0
¢
16384;
20000;

1
1
(]
0
0
0
o
g
0
]
0
0
0
1
1
1
1
1
Q
0
1
1
1
1
1
1
1
1
1
0
i}
0
0
o
2;
0

Program Scopelmage;

{3¥ 51200,0,100000)

It ere used to get & image

Frame Grabber designed by N.P.Stodart
of the data stored on the screen of a computer

This program is used

<

Uses Crt,Dos,Graph

Const

is XORed with the result of the previous operation

AlDed with the screen contents). The Curser mesk is used to determain

which of the pixels of the cursors contribute to the color/shape of

the curser (i

{ The screen mask is used to determain shich of the curser p
becomes are part of the shape (1) or of the background (0) ( it

GOy

Screen Mask

ot
-

ScreenCurser

«<

KaskCurser

3000000090000111 rﬂoouoooaugnnuuou
St S el N it S gt b el b W Nt W e he WP e N Nl Nl N N S N N N e N et W N

-

1Ze

YScreenSize

BOTS

huununu

MaxBlockSize

Programbem
SpecialSet

XoffSet

YoffSet

Type



p
PointArray
DataArray
Point
MouseArray
vidinfo

Var

vidFite
Viddata

Ymove
PrevXput
PrevYput
CurXput
CurYput

MaxMemory
HemBlock
MaxBlockRead
MaxBlockirite
AddressPaint

01,02,03,D4,05,06
07,08,09,010,011
p12,013,014,D15,D16
p17.018,019,020,021
DZ2,023,D24,025,026
D27,028,029,030,031
D32,D33,D34,D35,036

TOP

BOT
Filelpput
FileOutput
F

PCX

Firite
ReadError
VriteError

PX,PY
ImgeSize
Xdisplay
Ydisplay
ColorsMax
eork

Ywork
XaxisINC
GraphXCount
Yy

KeyRead
PCXConvert
VideoModeF lag
PrevSynchTest
SynchTest
Totalvshow
Checkvideo
PrevVideoDn
VideoON
GraphPlC
SYNCHLENGTH
SYNCHLOM
SYNCHCOUNT
HSYNCH

LI TR I TR LYY

(1]

(I TN T AET]

LT N T]

T

Pointer;

Arrayf1..361 of P;

Arrgy[l..MaxBlockSizel of byte;

“DataArray;

Array[1..500] of Byte;

ArrayEl..3]

File of vidl
Vidinfo;
Registers;
MouseArray;
MouseArray;
MouseArray;
Pointer;
Integer;
integer;
Integer;
Integer;
Integer;
integer;
integer;

Longint;
Longint;
Longint;
Longint;
PointArray;

Point;
Point;
Point;
Paint;
Point;
Point;
Point;

of integer;

nfo;

{ Normel assable registers used in ASM )
{ Pointer to Mouse Screen )

{ Pointer te Mouse Mask }

{ Image Stored at current Mouse Curser )
{ Pointer to INT 1Ch address }

{ Mouse Delay Counter }

{ Previous mouse X placement value )
{ Previous mouse Y placement value )}
€ Current mouse X placement value >
{ Current mouse Y placement value }

{ Maximum amount of memory free }

€ Amount of 16k blocks to be filled )
{ Maximum wemory for the read buffer)

{ Maximm wemory for the write buffer)
{ Array of all the starting sddresses )

{ of D1..0356 }

{ 32 Arrays of 16k each)

ArrayiD..100003) of byte;
Array[0..10000] of byte;

String;
string;
file;
File;
File;
Boolesn;
Boolean;

{ Filedame for to retrieve data from )

€ FileName to write data to }

{ Filefiandler used for Input )

{ Filedandler used for PCX Convertion )}
€ Fileflandler used for Output to disk 3
{ True if a whole file cannot be read )
{-True when whole file cannot be uritten)

{ to disk }

Array[0..10000] of Byte;

Werd;
Integer;
Integer;
Integer;
Integer;
Integer;
Real;
Longint;
Char;
Char;

Boolean;
Boolean;
Beolean;
Boolean;
Integer;
Boolean;
Boclean;
Boalean;
Byte;

Integer;
Byte;

Integer;
integes;

Max
Mexi
Maxi

{ Var for comparing )

€ starts of Line }

{ Point where Video Level starts )}
{ Length of Horisontal Synch Pulse )
{ Lower Point for Sync level >

{ Counter to count Synch Length )

{ H-Synch counter test value }

B-3

{ Points to stored image }
{ Size of Pointer P }

imm X - Pixels on Display }

mam Y - Pixels on Display »

mm Colors possible )

Working Coordinates in X 3

Working Coordinates in Y )

€ Increment in the XAdirection >

{ X-Axis step-counter }

€ Key read from keybosrd buffer }

APPENDIX B



SYNCHMED
SYNCHFLAG
VIDEQFLAG
VIDEOMARKMAX
VIDEQMARKMIN
PREVSINGLE

HorisontelDEF
YerticalDEF
FrontPorch
Videcbength
VIDCount
Videglevel
MaxVideclLevel
MinVideolevel
XposPlC
YposPIC
XincPIC
YincPIC
Interiace
GrayScatle

Bl evel
ViewPICX
ViewlPICY
HCount

Voot

vsStart
VenitFinal
EVENFLAG
CLDEVENFLAG
TopCount
TopStop
Starta

StophA

Increment

SpecialKey
Stringkey

Onetobne
DiskFlag
ColorFiag
Dotflag
INVFLAG
GraphFlag
FileRendflag
DirecttoScreen
Directtobisk
HaltDraw
Stretchfiag
StretchCount
QuickViewFlag
PaletCounter
MaxColor
Patet
StartAVar
StopAVar
MousePixel

$9 W0 RE BN ¥ BE Ak WE a0 #s B0 er 10

LTI IR TN T

" "

LI IR TIR IO TR LS Y )

LR TR T S O T T N T 1Y

Boolean;
String10]);

Boolean;
Boolean;
Boolean;
Boolean;
Boalean;
Boolesn;
Boolean;
Boolean;
Boolean;
Bool ean;
Boolean;
Integer;
Boolean;
Integer;
Integer;

Switching point for video 3}
Test flag for synch )
Test flag true at start of videc info )

otal vertical length }

ength of frontporch )

ength of video signal )

er to count video length }
nt swhere video will start 3}

grﬂq

{
L 4
{
<
{
<
{ Length of 1 Line in pixels )
[ 4
{
<
{
<

Po

i

{ Current X-position while drawing PIC }
€ Current Y-Pogition ﬁlile_drauing PIC )

{ Maxizum Y-Size of PIC )}

{ Counter in X direction for PIC }

{ Counter in INC of 2 for PIC )

{ Starting point for PIC Display }

{ Counter in Y Direction for PIC )

€ True while in EVEN Field )

{ Previous Field status )

{ Counter to get rid of first Video Lines )
{ Presetable Stop value for skip }

{ Start address of address counters )
{ Stop address of address counter )

{ Increment between address )}

Flag for if Second ReadKey Needed )

{ Flag set for no Scale)

{ Flag for DISK/Grabber Selection )}
{ Flag for BM f GrayScate )

{ Select Betueen Line /7 dot draw 3}

{ invert picture in B/W Mode }

{ Select between Graph and Picture Display )
{-theck if file is OPEN )

{ From Grabber to Screen }

{ From Grabber to Disk }

{ SuddenStop while drawing )

{ Flag to strecth data }

{ Count mouse keypresses }

{ Flag used for QuickView of Graph }
€ 0..63 for &4 GrayScales }

{ Colors Available )

Arrayl0..255,0..2) of Byte;

Ltongint;
Longint;
Integer;
Boslean;
Boolean;
Boolean;
Integer;
Pointer;
Arrayl0..11
Array[0..1]
Array[9..11
Array(0..1]
Arr&ym- - 1}
Array(0..11
Array[0..11
Array[0..13
Arrayl0..11

of Integer;
of Integer;
of Integer;
of Integer;
of Integer:
of Integer;
of Integer;
of Integer;
of integer;

B-4
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F1OMouse 1 Array[0..1} of Integer;
YBlock? s Arrey[0..1] of Integer;
PHouse : Array[0..1] of Integer;
RMouse s Array[0..1]1 of Integer;
DHouse : Array{0..11 of Integer;
MMouse s Array[0..11 of Integer;
1Mouse : Array(0..11 of Integer;
Wouse : Array[0..1] of Integer;
Wouse : Array(0..11 of Integer;
Coouse : Array0..1] of Integer;
THouse : Arrayl0..1] of Integer;
BMouse : Array[0..1] of Integer;
YBlock2 : Array{0..11 of Integer;
YRlock3 : Array{..1]1 of Integer;
PCXArray : Array{1..801] of Byte;

{$i svgalb.inc)
{31 svga256.inc)
{3i svgs_put.inc)

{* Uncomment this if you Link in the drivers *)

(i
procedure Svgalb driver; external;
{ $L svgalé.obj )}

procedure Svga256 driver; external;
{ SL svga2Sé.ob] }

procedure Twk256 driver; external;
£ $L k256,003 )

procedure Twkis driver; external;
{ $L tuk16.0bj )

procedure Svga3Zk_driver; external;
{ $L svga32k.obj }

procedure Svgas3 _driver; external;
{ L svgas3.obj )
et

var
GrephMode, GraphDriver : integer;
Ky : Char;
Orv : Integer;

function Whitepixel = Word;™
begin
if {GetMaxColor > 256) then
WhitePixel = 32767
else
whitePixel := 15;
end;

)
function DetectVGA256 : Integer;
var Vid : Integer;

begin
Vid:=viddata[3i;
DetectVGA256 = Vid;
enxd;

function DetectS3 = Integer;
var vid : Integer;

begin
Vid:=VidData[3};
DetectS3 3= Vid;
end;
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function DetectVGAS2k : Integer;
var Vid : Integer;

begin
Vid:=Vidiata[31;
DetectVGAZ2k 1= Vid;
end;

function Detect¥GA15 : Integer:
var Vid : Integer;

begin
Vid:=Vidbata[3];
DetectVGA1S := Vid;
end;

function DetectTwk256 : Integer;
var Vid : Integer;

begin
Vid:=Vidbatai3];
DetectTuk2d6 = Vid;
end;

*

function DetectTwk1s = Integer;
var ¥id : Integer;

begin
Vid:=vidrats[31;
DetectTwk16 := Vid;

end;

($F-)

Procedure SetPalet;
Begin
For PaletCounter:=0 to 255 do
Begin
Palet[PaletCounter,0] :=PaletCounter;
Palet[PaletCounter, 11 :=PaletCounter;
Palet[PaletCounter, 2] :=PaletCounter;
end;

Regs.sh:=%10;

Regs.al:=$12;

Regs.BX:=0;

Regs.ES:=Seg(Palet); .
Regs. DX:=DFS(Palet);
Regs.CX:=256;

Intr($10,Regs);

end;

APPENDIX B

Procedure SETUPGRAPHICS; { This procedure chooses the best graphicsmode available )

{ with the current graghics card fitted to the machine.

Var DetDriver : Integer;
DetHode : Integer;
GraphicOriver : Integer;
GraphicMode : Integer;

begin

DetDriver:=Detect;

DetectGraph({DetDriver,Detiode);

GrephicDriver:=Vidiatea[1);

If (DetDriver = 9) AND (GraphicDriver = 5) then
Begin
prvisviddatal2y;
if (Drv = 0) then

GraphDriver := InstallUserDriver(’SVGAZ56’, etectVGA2S4)

else if (Orv = 1) then
Graphlriver := InstallUserDriver{'SVGA16’ ,WetectVGA1S)

B-6
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else if (Drv = 2} then
GraphDriver := InstelluserDriver(’ Twk256/ ,@0etectTukZ56)
else if (Drv = 3) then
GraphDriver := InstailUserDriver({/Tuk16’ aDetectTuwk16}
else if (Drv = 4) then
GraphDriver := InstaliUserDriver(’Svga32k’ @etectVGASIZK)
else if (Drv = 5) then
GraphDriver := InstallUserDriver(’SvgaS3’ SDetectS3);
GraphDriver := Detect;
InitGraph(Graphlriver GraphMode ’/);
[f GetMaxColor > 16 then SetPalet:
end
else
begin
Case GraphicDriver of
1 :8egin DetDriverz=Detect end;
2 :Begin DetDriver:=Detect end;
3 sBegin DetDriver:=l; DetMode:=0; end:
:‘d :Begin DetDriver:=Detect end;
mtﬁraph(l‘.\emrwer DetMode, #¢);
Setﬂ LLStyle(1,MaxColor);
Bar(0,0,50,50);
END;

Procedure FunctionScreen({BlockSelectTOP,BlockSelectBOT:Integer; BlockInvert:Integer);

Var
BigBlockSize : Integer; { Size of OuterBlock of Function Select }
Smal{Blocksize t Integer; { Size of immerBlock of Function Select 3}
BigBlocks : Integer; { ¥umber of QuterBlocks in a Line }
smatiBlocks : Integer; { Number of Inner8locks in & Line }
BlockCounter : Integer; { Counter to count total Blocks used}
BigBlockork : Integer; { Variabte used in catculations )
smal {8lockWork ¢ Integer; { Variable used in calculations (with smeliblocks) )
Textlork : Integer; { Varisble to get text specing }
BigBlockINC : Resl; { Increment of Big blocks )
SmallBlockIKC : Real; € Increment of SmallBlocks )
Shadowalue : Integer: { Size of the shadow needed )
GraphString?! s String; { Line 1 in function block )
GraphString2 s string; { Line 2 in function block )
Graphstring3 z String; { Line 3 in function bloeck )
Start8icckint : Integer; { Start for block counter )
StopBlockent : Integer: { Stop of the block counter }
BlockPieSize : Word; { Size of screenbleck )
BlockPIC T Arrayl1..20000] of byte; { Pointer to stored select Yindow }
Blockinv : Boolean;
Singleflock : Boolean; { HWilights a single block )
gegin
Setcoior(0};
BigBlockSize:=52; { pefine Size of the outer block }
BigBlocks:=10; { Define the mumber of outer blocks }
SmailBlockSize:=46; { Define the size of a imner block )
Smal(Blocks:=10; { Define the mmber of inner blecks )
ShadowValue:=4; { Set the value of the shadow &8s required }

{ Caleulate the Increment rete of the outerblocks to place "Bigblocks"
of outer blocks evenly spread over the whole screen,

BigBlockiNC:=((XscreenSize+1)- (31gsiocﬁlze*algslocks))ltatgslocksﬂ),

{ Calcutation of the increment rate of the Inner blocks to place “SmallBlocks®
of inner blocks }

Small8lockINC:-=(BigBlockSize-SmallBlockSize)/2;

YBiock] £01:=15;

YBlockTE11:=43;

1F BlockSelectTOP <= BigBlocks then
Begin

1f BlockSelectTOP < O then

Begin
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StartBlockCnt:=BlockSelectTOP-1;
StopBlockCnt:=BlockSelectTOP-1;
Singledlock:=True;
Blocklnv:=False;
erd
else

Begin
StartBlockCnt:=0;
StopBlockCnt:= BigBlocks-1;
SingleBlocki=False;
Blockinv:=False;

end;

For BlockCounter:= StartBlockint to StopBlockCnt do { Place the first row of funtion blocks }

Begin
Blocklnvi=False:
BigBlockiWork:={Blocktounter*BigBiockSizeYRound({Bl ockCountert1)¥*BigBlockInc);
Saml L8 lockiorks=Round(Smal 1BlockINC);
Smal 1Blocklbork:=BigBlockijork+Smal lBlockWork:
SetfFillsStyle{0,O; { Draw Shadow )

Bar((BigBlockWork+Shadowvatue), (S+ShadowValue), (BigBlockwork+8igBlockSize+ShadowValue), (45+ShadowValue)):

setFilistyle(1,MaxColor); { Draw outer blocks )
Bar{BigBlockWork,5, (BigBlockwork+BigBlockSize), 45);
Rectangle{BigBlocklark,5,(Big8lockwork+BigBlockSize),45);

€ Draw inner block 3}
Rectangle{SmaliBlockWork, 15, (Smal | Blockwork+SmallBlockSize),43);

Case BlockCounter of { Set the text for each block as needed )
0: Begin FlMouse[0} :=SmailBlockWork;
FiMouse[1] ;=Smal |BlockWork+Smal lBlockSize;
SraphStringl:='Fi’;
GraphStringZ:='Save’: { Write a file to disk The length of the }
GraphString3:=‘File’; {( depends on the current settings of }
end; { start and Stop address }
1: Begin FoMousel(] :=SmaliBlockMork;
FaMouse[13 :=Smal lBlockWork+Smal 1BlockSize;
GraphStringl:=*F27;
Graph$tring2:="SFLECT/; ( Select file to retrieve data from )
i GraphString3:='File’; { It is possible to select only a part }
end; { of the file by entering new start & stop
{ Values for the address }
2: Begin F3Mouse[0] :=Smai[BlockWork;
F3douse 1] :=Smal \BlockWork+Smal iBlockSize;
Graphstring1:='F3'; .
Graphstring2:=’Begin’; - { Select new starting address }
GraphString3:='Address’;

3: Begin FéMouse [0] :=SmallBlockWork;
FéMouse[1] :=Smal IBlockWork+Smal [BlockSize;
GraphStringl:=*Fé’;
GrephString2:='Stop?; { Select new Stop address )}
GraphString3:=rAddress’;

4: Begin FSMouse[0] :~Smal |BlockWork;
FoMouse[1] :=Smal | BlockWork+Smal LBlockSize;
GraphStringl:=’§F5’; { Show picture as captured source c¢an be )
GraphString2:=?Show as’; { from DISK or from the FRAME-GRABBER )
GraphString3:=’PICTURE’'; { Picture Display )
BlockINV:=True;
IF Graphflag then GraphString3:=/GRAPH’'; { Graph -display }

5: Begin F&Mouse([0]:=SmaliBlockWork;
F&Mouse[1] :=Smal |Blockiork+Smal IBiockSize;
GrephStringl:="F&’; { Guick Zoom In from the current curser pesition )
GraphString2:=7Quick’; { Will show expanded part in the bettom window )
GraphsStringd:=View!';

6: Begin FfMouse[0]:=Smal{BlocikWork;
F7Mouse[1] :=Smal BlockiWork+Smal IBlockSize;
GrephStringl:=/F7'; € Selects the part to be stretched 3
GraphString2:='Stretch’;

B-8



APPENDIX B

GraphString3:=’Graph’;

7: Begin F8Mouse[0]:=Smal |Blocklork;
FiMouse [1] :=Smal {8 lockidork+Smal EBlockSize;
GraphStringl:='F&'; { Get 2 frome as ceptured by the frame-grabber )
GraphStringl:='GET’;
ert GraphString3:='Frame’;

8: Begin FfMousefU) :=SmallBlocklork;
FoMouse[1} :=Smal BlockWork+Smal1BlockSize;

GraphStringi:='F9/; € Select betueen Data from DISK or Direct from the )
GraphString2;='S0URCE’; { Freme-Grabber )
GraphString3:=’/Grabber’;

BlockINV:=True;
IF DISKFLAG then GraphString3:=/Disk’;

end;
9: Begin FitMouseI0] :=Smal lBlockliork;
FloMouse [1] :=Smali1Blockuork+Smal{BlockSize;
GraphStringl:='F10’; { Quit this Program snd return to DOS )
GraphString2:=/Exit’;
GraphString3:='Program’;
end

end; { end of case statepent }

SetTextStyle(Defaul tFont,Horizdir,1);
TextWork:=(81gBl ockSize-Textiidth(GraphString1)) DIV 2;
OUTTEXTXY((TextWork+BigBlockWork),7,GraphStringl); Place Line 12
SetTextStyle(Smal lFont, Horiz0ir, 4);
TextWork:=(BigBlockSize-TextWidth(GrephString2)) DIV 2;
QUTTEXTXY ({TextWork+BigBlockWork),17,GraphsString2); { Place Line 2 }
TextWork:=(BigBlockSize-TextWidth{GraphString3}) DIV 2;
OUTTEXTXY ({TextWork+BigBlockiork), 27, 6raphString3); ¢ Place Line 3 3
BlockPICSize:=ImageSize(Smal IBlockiork, 65, (Smal L8\ ockwerk+Smal LB lockSize),93);
{ GetMem(BlockPic BlockPicSize);)
GetImage(Smal LBlockiork, 15, (Smal LBlockwork+Smal IBLlockSize),43,BlockPic);
IF Blockinv then

Begin

Putlmege(Smal IBLlockiWork, 15,BlockPic, NotPut);

end;
caetease{slockPch:}
Blocklnv:=Faise;

IF SingleBlock AND (BlockInvert=() then

Begin
BlockPicSize:=ImageSize(BigBlockiork,5,{BigBlockwork+BigBlockSize),45);

{ GetMenm(BlockPic,BlockPicSize);)
Getimage{BigBlockilork,5,(BigBleckwork+Big8lockSize),45,BlockPic);
Putlmage{BigBlockiork,5,BlockPic, KotPut);
Delay(2000); .
Put!mage(BigBlockWork,5,BlockPic, RormalPut);
singleBlock:=Fal se;
{Release(BlockPic);)

end;

If Blockinvert=t Then

Begin .
BlockPicSize:=Imagesize(BigBlockilork,5, (BigBlockwork+BigBlockSize) ,45);

{ GetMem{BlockPic,BlockPicSize);)
Getlaage{Blgslockﬂork 5 (Bl@lockworkﬂlﬁlmue) 45 ,BlockPicy;
PutImage(BigBlockwork,d,BlockPic, NotPut);

aékelease{slockﬁc):}

end;

BigBlockSize:=52; { Define the dimensions of the second function line )
BigBlocks:=10;

SmzllBlockSize:=46;

SmallBlocks:=10;

ShadowVatuves=4;
87gBlockINC:=((Xscreensize+1)-(BigBlockSize*BigBlocks))/(BigBlocks+1);

Smal lBlockINC:=(BigBlockSize-Smal BlackSize)/2;

YBlock2[0] :=55;

YBlock2([1]:=93;
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IF BlockSelectBOT <= BigBlocks then
Begin
If BlockSelectRdT < 0 then
Begin
StartBlockCnt:=BlockSelectBOT-1;
StopBlockCnt:=ElockSelectBOT-1;
SinglesBlock:=True;
end
else
Begin
StartSlockCnt:=0;
SingleBlock:=False;
aﬁo;.ﬁlockﬁmtﬁ BigBlocks-1;

For BlockCounter:= StartBlockCnt to StopBlockCnt do

Begin
BlockInvi=False; .
B8igBlockidork:=(BlockCounter*BigBlockSize)+Round((BlockCounter+1)*BigBlockiInc);
Smal {BlockMork:=Round(Smal LBlockINC);
SmallBlockWork:=BigB lockdork+Smal IBlockWork;
SetFitlstyle(0,0);

Bar((BigBlockidork+ShadowValue), (55+ShadowValue), (BigBlockwork+8igBlockSize+ShadowValue), (95+ShadowValue) };
SetFillStyle(1 MaxColor);
Bar{BigBlockWork, 55, (BigBlockwork+BigBlockSize),95);
Rectangle(BigBlockWork,55, (BigBlockwork+BigBlockSize),95);
Rectangle(SmallBlockuork, 65, (Sumt LBLockwork+Smal LBlockSize},$3);

Case BlockCounter of

0: Begin PMouse[0] :=SmallBlockWork;
PHouse[1] :=Smal lBlockWork+SmallBlockSize;
GraphStringl:=’'pP*; € Increment Value This Value are only changeble 3}
GraphString2:='Screen’; ( while Reading Direct from the FRAME-Grabber }
GraphString3:=fAuto’;
BlockINVi=True;
If OnetcOne Then GraphString3:='1:1*

end
1: Begin RMouse{0] :=Smal lBlockliork;
RMouse[1] z=SmallBlockWork+Smal lBlockSize;
Graphstringlz:='R?; { Select reset values for all the Variables )
GraphStringZ:='Reset’;
GraphString3:z=/Values’;
end;
2: Begin DHouse[0] :=SmallBlockWork;
DMouse [1) :=Smal lBlockWork+Smst {BlockSize;

GraphString1:=/0'; { Select the Point for BLACK/WHITE Video Toggle )
GreaphString2:='Plot as’; .
GraphString3s=/LINE’;

BlockINV:=True;

1F potflag then GrephString3:=/DOT’;

3: Begin MHouse[0] :=Smal (Elock¥ork;
Meouse [11 :=Smal [BlockWork+Smal {BlockSize;
GraphStringlz='M; { Calculate the Minimum and Maximum Values }
GraphString2:=/Video’;
GraphStringS:=‘Mode’;
end;
4: Begin LMouse[0] :=Smal 1Blockork;
tMouse (1] ;=Smal lBlockdork+SmatiBlocksSize;
GraphStringlz='L’; { Selects Line to start Show &s Graph )
GrephString2:=+Show’;
GraphString3:=’LINE n';
end;

S: Begin WHouse[0] :=Smal l8locklork;
WMouse[1] :=Smal LBlockWork+Smal LBlockSize;
GraphStringl:=/d’; { Selects between a line ¢r a Dot plot }
GraphString2:=fWhite’;
GraphString3:="Level/;

end;

é: Begin VMouse[0] :=Small8lockWork;

VHouse [1] :=Smal {BlockWork+Smal IBlockSTze;
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GraphStringl:='v/; { Invert the video information }
GraphString2:='Video’;

GraphString3:='Normal’;

BlockINV:=True;

If INVFLAG then GraphString3:=' INVERT’;

end;
7: Begin CMouse[D] :=SmaliBlockiWork;

CHouse[1] :=Smal lBlockWork+Smal lBlockSize;
GraphStringl:z=’C’; { Select between B/W or GrayScale for the output )
GraphString2:='Color’; { of the picture to the screen , Gray Scale are only }
GraphString3:='B/i'; { possible on a VGA-Monitor )}
BiockINV:==True;

ard If Colorflag then GraphString3:=’GRAY-S5/;

8: Begin TMouse[(] :=smallBlockierk;
TMouse[1] :=Smat lElockidork+Smal IBlockSize;
GraphStringl:='T7; { Selects toggle Point for B/W 3
GrephString2:='8/W’; { video this serves as the contrast control )
GraphString3t='Contrast’;

end
9: Begin BMouse[0] :=Smal BlockWark;
BHouse (1] s=Smal lBlockdark+SmallBlockSize:
GraphStringl:='8'; € Selects only 00D or EVEN Field to Display 3
GraphString2:="8lack’; { Selects TOP Lipes to SKIP )
_GrephString3:='Level’: { Place for Further expansion }

end; { end of case statement }

€ Select the line of text to display )
SetTextStyle(DefaultFont, HorizDir,1);
TextWork:;=(BigBiockSTze-TextWidth(GraphString1)} DIV 2;
QUTTEXTXY({Textiork+B8igBlocklark),57,GraphStringl);
SetTextStyle{SmaliFont, Rorizdir,4);
TextWork:=(BigBlockSize-TextWidth(GraphString2)) DIV 2;
CUTTEXTXY( (Textiork+BigBlockiork),67,GraphString2);
Textdork:;=(BigBlockSize-TextUidth(GraphString3}) DIV 2;
OUTTEXTXY(( TextWork+8ig8LlockWork), 77, GraphString3);
BlockP1CSize:=ImageSize(Smal |Blocklark, 85, (Smal LELockwork+Smal LBLlockSize) ,93);
GetMem(BlockPic, BlockPicSize); )
GetImage(Smal 1B Llockiork, 65, (Smal IBlockwork+Smal LBlockSize), 93, BlockPic);
. IF Blocklnv then
Begin
Putlmage{Smal (BlockWork, 65,BlockPic, NotPut);
end;
{Release(BlockPic);)
BlockInv:=False;

IF SingleBlock AND (BlockInvert=0) then
Begin -
BlockPicSize:=ImageSize(BigBlockWork,55, (BigBiockwork+BigBlockSize),95);
{ GetMem(BlockPic, BlockPicSize);) :
GetImege(BigBlockWork,55, (BigBlockwork+BighBlockSize),95,BlockPic);
Putlmage(BigBlockWork,55,8lockPic, NotPut);
belay(2000); .
Putimage(BigBlockWork,55,BlockPic, NormalPut);
SingleBlock:=False;
{Release(BlockPic);)
end;

IF Blocklrnwert=1 Then
8egin
BiockPicSize:=ImageSize(BigBlockiork,55, (BigBiockwork+BigBlockSize),95);
{ GetMem{BlockPic,BlockPicSize);) N
GetImage(BigBlockiork,55, (BigBlockwork+BigBlockSize),95,BlockPic);
Putimace(BigBlockilork,55,BlockPic, NotPut);
{elease(BlockPic);}
end;
end;
end;
end;

Procedure ScreenSave(Screenfile:String;Starting¥, StoppingY:integer);
Var
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IMAGE : Array[1..100001 of Byte;
LineConstant : Integer;

LineCount : Integer;

MemSize : Word;

Screen : File;

Numidrite : Word;

LineStop : Integer;

ViewPort z ViewPortType;

Begin

GetViewSettings(ViewPort);

IF StoppingY >= GetMaxY then
SetVieswPort(Q,0, GetaxX, GethaxY, True);
Assign(Screen,Screenfile);
Rewrite{Screen, 1);
LineCount:=StartingyY;
LineConstant:=10;
LineCount:=StartingY-LineConstant;
Repeat

LineCount: =LmeComt+LmeCanstmt-

LtneStq:.=!.meCmmt+UneCnrstmt-

1f LineStop >= StoppingY Then LineStop:= StoppingY+1;
MemSizes=ImageSize(0,LineCount, GetMaxX,LineStop);
Getlmage{0,LineCount, GetMaxX LmeStop,!HAGE)-

BlockWrite(Screen, XHAGE,Hensize,Nwﬂrite):

until LineStop > Stopping¥;
Clese(Screen);

SetViewPort(ViewPort.X1,ViewPort.Y1,ViewPort. X2, ViewPort. Y2, Viewort.Clip);

end;

L3

Procedure ScreenReread{Screenfile:String; StartingY,StoppingY:Integer);

var

IMAGE : Arrayi1..100001 of Byte;
LineConstant = Integer;
LineCount s Integer;
LineStop : Integer;
MemSize : Word;

Screen z File;
NumRead : Word;
ViewPort t ViewPortType;
Begin

GetViewSettings(ViewPort);

LF StoppingY »= GetMaxY then
SetViewPort(0,0, GetMaxX,GatMaxy, Tl"ue).
Assign{Screen, ScreenFIle),
Reset(Screen,l);
Linet:ot.ntzr-StartingY;
LineConstant:=10;
LineStop:=LineCount+LineConstant;
LineCount:=L ineCount-LineConstant;
Repeat

LineCountz=L ineCount+LineConstant;

LineStop:=LineCount+L ineConstant;

1f LineStop »= StoppingY Then LineStop:= StoppingY+1;
MemSize:=ImageSize(0,LineCount,GetMaxX,LineStop);

BlockRead(Screen, IMAGE MemSize NumRead);

IF (INVFlag ARD NOT(GraphFlag)) AND (QUICKVIEWFLAG) then

Begin

:;t!mge(n,tim,lm.mm);

Else
Begin

Putlmage(0, LineCount, IMAGE NormalPut);

unti {. LineStop > StoppingY;
Closa(Screen);

SetViewPort(ViewPort. X1, ViewPort. Y], ViewPort . X2, ViewPort. Y2, ViewPort.Clip);

Release{IMAGE); )
end;
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Procedure ScreenSetup;
Yar
ShadowMain : Integer;

€ This Procedure drews the main screen for the frame-grsb program )}
Begin
ShadowMainz=5;
SetColor(MaxColor);
Setfitistyle(9, MaxCalor);
Bar(0,0, GetMaxx, GetMaxy):
SetlineStyle{Solidin,0,3); { Sets line thickness to 1, color =0
Rectangle(0,0, (GetHaxX), (GetmaxY}};
SetColor(0);
SetlLineStyle(Solidin,0,1); { Sets line thickness to 1, color =02
Rectangle(2,2, (GetMaxX-2),{GetmaxY-2});

Setlolor{MaxCalar);

end;
Procedure InnerDisplay; -
var

ShadowMain : Integer;
Top : Pointer;
Bot : Pointer;
HemSize : Word;
Begin

ShadowMain:=5;

Xwork:=({GetmaxX +1) div 2) - (XScreenSize div 2 )
Ywork:=({(GetmaxY +1) div 2) - (YScreenSize div 2 )}
Xdisplay:=XscreenSize;
YDisplay:=YScreenSize;

SetViewPort(0,0, GetMaxX, GetMax¥, True);
SetFilistyle(0,0);

Bar ((Xwork+Shadowkain), (Ywork+Shadowdain), (Xwork+XScreenSize+ShadowMain}, (YWork+(YScreenSize-203)+Shadow
Main));

Bar((Xwork+Shadowain), (Ywork+Ydisplay-73+ShadowMain) , (Xwork+XScreenSize+ShadowMain), (YWork+YScreenSize+
ShadowMaind);

SetFillstyle(1,MaxColor);

SetColor(Q);

SetLineStyle(Solidin,0,1); { Sets line thickness to 1, color = 0 )}

Rectangle{(Xwork-1), (Ywork-1), (Xwork+XScreenSize+1), (YWork+YScreenSize+1));

Setcolor(MaxColor); )

Bar(Xwork, Yuork, (Xsork+XScreenSize), (YWork+YScreenSize-203));

Bar{Xwork, (Yuork+¥display-73), (Mwork+XScreensSize), YWork+¥Screersize);

SetColor(0);

SetViewPort{Xwork, Ywork, (Xwork+XScreenSize), YWork+YScreenSize, True);
Xdisplay:=XscreenSize;

Ydisplay:=YscreenSize;

Yblock3 {01 :=Ydisplay-204;

Yblock3[1}:=Ydisplay-75;

END; { Ends the procedure ScreensSetup }

Procedure GETGRAPHSPEC; { Get the specifications of current video mmode }

= { Get maximum x - pixels for current mode )}
YDisplay := GetmaxY+1; { Get maximum y - pixels for current mode }

Function NumStr{i:longint):String; { Convert a number to a string variable )

Var
s : String[1l1];
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Begin
str{i,s); { this function convert a integer type variable ta a string for }
NumStr:=g; { for easiers handling while in the grephics modes )

end;

Procedure GraphScreenSetun;
{ This procedure outlines of the frame for the Graphical repesentation }
{ of the video signal }

Var Count ¢ Integer;

Begin

SetColor(0);
SetFillstyle(1,8); ¢ Upper Block for Kain-Greph Risplay )
8ar(0,(Ydisplay-74),Xdisplay, (Ydisplay-202));
Setcolor{MaxColor);
Rectangle(D, (Ydisplay-74) ,Xdisplay, (Ydisplay-202));
Setcolor(0};
Rectangle(1,(Ydisplay-73), (Xdisplay-1), (vdisplay-203));
Yblock3 (0] :=Ydisplay-204;
Yblock3 [11:=Ydisplay-75;

END; { GrephSreenSetup )

Procedure DescriptionBar(GetNew:Boolean);

{ Draw the desciption bar at the bottom }

Var

BigBlockSize : Integer; { Size of OuterBlock of Function Select }
SmaliBlocksize : Integer; { Size of innerBlock of Function Select 3
BigBlocks : Integer: { Number of OuterBlocks in a Line )
SmaliBlocks : Integer; { Number of InnerBlocks in & Line }
BlockCounter : Integer; { Counter to count total Blocks used)
BigBlockilork t Integer; { Variable used in calcuiations )
Sma{lBlockiork : Integer; { Variable used in calculations (with smallblocks) 3
TextWork : Integer; { Variable to get text spacing }
Big8lockINC : Real; { Increment of Big blocks )
Smal{BlockINC = Real; { Increment of SmaliBlocks }

ShadowValue : Integer; { Size of the shadow needed }
GraphString? : string; { Line 1 in function block }
GraphString? : String; € Line 2 in function block 3
GraphString3 : String; { Line 3 in function block }
Start8lockent : Integer; { Start for block counter 3

StopBlockCnt : Integer; { Stop of the block counter }

TopY : Integer; { Top teft cormer Position }

BotY : Integer; { Bottom right corner )

Begin

Setcolor(0);

BigBlocksize:=300; { Define Size of the outer block

BigBlocks:=2; { Define the number of outer blocks 3}

SmallBlockSize;=280; { Define the size of & inner block )

SmellBlocks:=2; { Sefine the rumber of inner blocks )

ShadowValue:=4; { Set the velue of the shadow as required )

TopY:=250;

BotY:=312;

€ Calculate the Increment rate of the outerblocks to place ®Bigblocks™
of outer blocks evenly spread over the whole screen. )

BigBlockIKC:=({(XscreenSize+1)-(BigBlockSize*BigBlocks)}/(BigBlocks+1);

{ Calcutation of the increment rate of the Inner blocks to place =Smel{Blocks™
of imner blocks }

Smal lBlockINC:=(BigBlockSize-Smal IBlockSize)/2;

Start8lockCnt:=0;
StopElockCnt:= BigBlocks-1;

for BlockCounter:= StartBlockCnt to StopBlockCnt do { Place the first row of funtion blocks )
Begin )
BigRBlocklWark:=¢BlockCounter“BigBlockSize)+Round{(BlockCounter+1)*BigBlockInc);
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Smal 1BlockWork:=Round(Smal |BLockINC);
SmallBlockWork:=BigBtocklork+Smal LBlockiork;
SetFitlstyle(0,0); € Draw Shadow )

Tar ; (Big8Llockdark+shadowValue) , {Topt+Shadowvalue) , (BigBlockuork+BigBlocksize+Shadowvalue), (BotY+ShadowVa
ue));
SetFilistyle{1, MaxColor); { Drew outer blocks )
Bar(Big8lockiork, TopY, (8igBlockwork+8igBlocksize),BotY);
Rectangle{BigBlockiork, Top¥, {(BigBlockuork+BigBlockSize) , BotY);
{ braw inner block }
e:gctamle(ml 1Blockbork, (TopY+5), (Smal {Blockuork+SmeliBlockSize), (BotY-5));
IF GetNew then
Begin
IngeSize:=Inagesize(Smal iBlockldork, (Yopr+5), (SmallBlockwork+Smal [BtockSize), (BotY-5));
€ Gat¥em{PX, ImgeSize);)
eg;tlrﬂge{&ulmlockuork,(Top¥+5),(&ellBlockﬂork'l-SnllBlockSize).(EOt\'-S).PX);
end; *

Function IntteStr{i : Longint):String;

{ This function converts @ longinteger value to an string type for easier
displaying in the graphic’s modes )

Var
SintStr : string[11);

Begin

Str(i,SIntStr);
InttoStr:=SintStr;

end; { end InttoStr )

Function StrFill(Strlount: Integer; Stringlnput:String):String;

Var
stringFilliWork ; String;
Fitisize : Byte;
Strfsize : Integer;
Begin
stringFillwork:=f 5

StringFilivork:=StringFitiWork + Stringinput;

FillSize:=ORD(StringFillwerkI0]);

StrFSizes=FillSize-Strcount; ’
sStringFillvork:=Copy(StringFillwork,StrFsize,FillSize);

strfitlz=StringFilllork; -

end;

Procedure StatusBlock(WholeBlock:Boolean);
Var
LineBlank : String;
Linel : String;
Line? : String;
Lined : Strirg;
Lined 1 String;
Line% : String;
Lined : String;
valueString T String;
StatusCounter : Integer;
YSTATUS : Integer;

Begin

SetColor(0);

SetTextStyle{Defaul tFont Horizdir,13;
PutImage({323,255,PX Normalput);

Linel:=’ --~ CURRENT STATUS --- i+
Line2:="- Memory Available : ’;

Line3:='- Start Address
Line4:='~ Stop Address

Yt}
-
]



LineS:=7- Address Increment
Lineé:="- Current FileName

o

For StatusCounter:= 0 to 5 do
begin
Case StatusCounter of

0 : Begin
LineBlank:=Linel;
end;

1 : Begin
ValueString:=InttoStr{KaxAvail);
valueString:=Striill{10,valueString);
LineBlank:=Line2+ValuesString;
end;

2 : Begin
ValueString:=InttoStr(StarthA);
ValueString:=Strfiti(10,valueString);
LineSlank:=Line3+valuestring;

end; ’

3 : Begin
valueString:=InttoStr{Stoph);
ValueString:=Strrill(10,vatueString);
LireBlank:=Line4+ValueString;
end;

& : Begin
ValueString:=InttoStr{lncrement);
ValueString:=StrFill{10,valueString);
LineBlanks=LineS+ValueString;
end;

5 : Begin
valueString:=Filelnput;
ValueString:=StrFill(10,valueString);
LineBlank:=Linef+ValueString;
end

end;
YStatus:=258+(Statuscounter*Textieight{LineBlank)};
OUTTEXTXY(330,YStatus LineBlenk);

end;

end;

Function DOTtoADR{DOT :Integer):longint;

Yar
IPReal : Real;
Reglwark : Real;
in -
Real¥ork:=DOT/Xaxisinc;

IPRealz=INT(RealWork);

IF ReatWork > IPReal then
begin
DottoADR:=Round(IPReal }+1;
end

Else

Begin
DottoADR:=Round(IPReal);
end;

end;

Procedure InstructionPut(Chooseinstruction:Integer);
VYar

LineBlank T String;
Linel : String;
Line2 : String;
Linel : String;
Lined : String;
LineS : String;
Lined z String;
ValueString : String;
Workint : Longlnt;
StatusCounter : Integer;
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YSTATUS

Begin
SetColor(();

: Integer;

SetTextStyle(Defaul tFont Horizbir,1);
Putimage(17,255,PX NormalPut);

" Case ChooseInstruction of

]
Linel:=f - ®inimm Value I
valueString-=InttoStr{MinVideolevel);
ValueString:=StrFilt{10,valueString);
Line3:={ ine3+vValueString;
Lined:=' - Maximum Value L
ValueString:=inttoStr{MaxVideolevel)};
ValueString:=StrFiil{10,ValueString);
Lined:=iinet+ValueString;
Line5:=F ¢;
Line$:z=f /;

1 : Begin
Lig:s' -=-- Main Screen --- ’-
Li :sl (XY
Line3:=’ ';
Lineb:=f Select an item from the Menu’:
Line5:=7 7;
Lineb:=t *;
erd;
2 : Begin
Linelzs! ~-- Quick View Info --- ‘e
Line2:=f 42
Line3:=* select Point to ZOOM in *;
Lines:=! Use the Mouse or Arrow keys ’;
LineS:=* to position the curser *;
LineS:=' Press ENTER or Click Mousebutton *;
end;
3: Beéia
Linel:=* -+~ Quick View Info --- iH
Line2:=f 7;
Line3:=f ':'
Line4:z=r /;
LineS:=’ Press any key to continue /;
Lined:=* 7;
end;
4 : Begin
Linel:=* --- Stretch View Info --- '
Line2:=* *;
Line3:=' :Select LEFT point for Stretching’;
Ltined:=’ Use the Mouse or Arrow keys /;
Line5:=' to position the curser ';
Lineb:= * Press ENTER or Click Mousebutton ‘;
érﬂ;
5 : Begin
Linet:=* ~== Stretch View Info --- ‘.
Line2:=* #;
Line3:=* S::I.ect RIGHT point for Stretching’;
Lined:=* Use the Mouse or Arrow keys /;
LineS:=! to pasition the curser *;
LineS:=f Press ENTER or Click Mousebutton /3
end;
6 : Begin
Linel:=? ~-- Reset Info =-- L
Line2:= ¢;
Line3;=/ R::set all the variables to /;
Line&:=’ starting state ',
LineS:=* ;
Lined:=r *:
end;
7 : Begin
Linel:=* -== WIN/MAX Info --- o
Line2:=f #;

end;
8 : Begin
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Linelz=! --- Graph Cateulator --- o+
Line2:=! /;
Lined:=! - Address Pixel HL

WorkInt:=DottoADR{CurXput)+StartA;
ValueString:=InttoStr(WorkInt);
ValueString:=StrFili(8,YalueString);
tine3:=line3+ValueString;

Line4:=r ;

LineS:=’ - Current Pixelvalue : /;
WorkInt:=YDisplay-76-CurYPut;
Yatuestring:=InttoStr{Workint);
VatueString:=StrFill(8,valueString);

LineS:=LineS+ValueString;
Line§:=? ¢;
end;
9 : Begin
Linel:=* ~-- Get FRAME ~-- '

Line2:=r 5
Line3:=/ Busy reeding and plotting’;

Line4:=* Please WAIT /;
LineS:=’ *;
Line$:=’ Press any Key to ABORT Plotting’;

end;
10 : Begin
Linel:=f ¢;
Line2:=* *-

fine3:=r -==- Writing to DISK --- /;
Line4:=r 7;
LineS:=? ¢
Linebz= Please VAIT /;
end;
11 : Begin
Linel:=! --- New Video Mode --- :
Line2:=' 1. Hercules [720 * 3481 ‘;
Line3:z=¢ 2. CGA - 2 Colors L
Line4:=* 3, CGA - 4 Colors U
tineS:=7 4. EVA/VGA >
LineSz=' 5, Extended VGA 1
end;
12 : Begin

_ Linel:='Which driver would you like to use?’;
LineZ:=* 0) Svga256’;

Line3:=! 1) Svgaléd’;
Linet:=! 2) Tweak256';
LineS:=' 3) Tweaklé’;
Lineb:=" &) Svgal2k’; B
end; -
13: Begin
Linel:=" 0) 320x200; ' -

Line2:=* 1) 640x400x2567;
Line3:=f 2) 640x480x2587;
Lined:=* 3) BOOxE00x2567;
LineS:=f &) 1024x768x256*;
Lineb:=' 5) &40x350x2567;
end;

14: Begin
Linel:=" 0) 320x200x16°;
Line2:=' 1) 640x200x167;
Line3:=f 2) 640x350x16';
Lined:=' 3) 640x480x256°;
tineS:=" &) 300x5600x16';
Lineb:=r 5) 1024x768x167;

{4
15: Begin

Linelz=f 0) 320x400x256°;
Line2:=' 1) 320x430x2567;

Line3:=f 2) 360x s
Lined:=! 3) 37 ’:
LineS:=! &) 400564 it
LineS:=! 5) 400x600x2567;
end;

1&6: Begin
Lineiz=r () TOAXSZ8x167;
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Line2:=* 1) 720x540x1&°;
Line3:=r 2) 7T35x552x16';
Lined:=r 3) 752x564x256';
LineS:=* 4) 768x576x167;
Linebz=f 5) TB4xS88x167;
end;

17: Begin

- Lineis;s*  0) 320x200x327687;

Line2:=f 1) &40x350x327687;
Line3:=* 2) 640x400x32768;
Lined:=’ 3) SA0x4BOx327687;
Line5:=7 4) BOOx&00x32768¢;
Linebz=r -
end;

18: Begin
tinel:=* Please Select File Format /;
Line2:=r ¢;
Line3:=* 1. Normat Save’;
Lined:= 2. Save in PCX-Format’;
tineS:=* ’;
Linef:=* 7;
end;

end;

For StatusCounter:= 0 to 5 do

begin

Case StatusCounter of

0 : Begin
tineBlank:=Linel;
end;

1 : Begin
LineBlank:=line2;
end;

2 : Begin
LineBlank:=Line3;
end;

3 : Begin
LireBlank:=Line4;
end;

4 : Begin
LineBlank:=Line5;
end;

5 : Begin
LineBlank:=Lines;
end .

end; -

YStatus:=258+{Statuscounter*TextHeight({LineBlank));
CLRTEXTXY(20, YStatus, LineBlank); .
end;
end;

Procedure PICScreenSetup;
Var PICShadow : Integer;

{ This routine draws the screensetup as needed before a picture is
drawn }

Begin
SetViewPort(0,0,GetMaxX, GetMaxY, True);
SetColor(();
PicShadow:=5;
If (GetMaxY-ViewPicY) < 15 then
PicShadow:=0;
SetFillstyle(1,Q);
Xwork:=((GetmaxX +1) div 2) - ((ViewPicX+1) div 2 );
Ywork:=(({Getmax¥ +1) div 2) - ((ViewPicr+1) div 2 );
Bar((Xwork), (Ywork), (Xuork+ViewPicX), (Ywork+ViewPicY));
IF ((Xwork+PICShadow+ViewPicX) <= GetmaxX) AND ((Ywork+PICShadowtViewPicY) <= GetMaxy)
. Then;
© Begin
Bar((Xwork+P1CShadow) , (Ywork+PI1CShadow) , (Xwork+P [CShadow+ViewPicX) , (Yuork+PICShadowtViewricY));
SetColor(MaxColor);
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Rectangle({Xwork=-1), (Ywork-1), (Xwork+ViewPicX+1), (Ywork+ViewPicY+1));
SetV%eﬂ’ort(Xuork,Yuork, (Xwork+ViewbicX), (Ysork+ViewPicY}, True);
ClearViewPort;

END;
Procedure ScaleCale(Starting,Stopping,Dot:Longint: DirectInc: Integer);

{ This procedure calculates the increment rate needed to get
Dat’! mumber of X dots on the screen )

Var

NumberofValues 2 Longint; { Total nuber of values reed
form [/0 device or Disk 3

Begin

NumberofValues:= ABS(Stopping-Starting) div Directinc;

XaxisINC:= Dot/NumberofValues; {( Calculation of x-axis increment
ratio as use in the graph section }

end; { end ScaleCalc procedure }

Function XPixelPos{Value : Longint):Integer;

{ This Procedure converts the current addressvalue is in the counter
to a physical pixel on the screen Thus AddressStart ¢ Normally 0 )
will be pleced at X-Pixel 0 and AddresStop will be placed at
the maximum DOTS specified for the curcent display type )

Yar

RealiWork : Real; { Varisble used to convert from a
real to an Integer type )

Begin

RealWork:=Int{Velue*XaxisINC); { Give & volue of 0..pOTS }
XPixelPos:=Round(RealWork); { Convert from Reel to Integer )
end;

(]

Procedure ShowGraphArray(ArrayBlock :DataArray; StartArray,StopArray,VideoToggle:integer);

tabel
QSHON;
Yar
ArrayCount : Longint; { Counter used to count through address ) ’
SingleByte : Byte; { Byte as read from disk }
SEGAddress : Word; { Address of current SingleByts )
PixelValue ¢ Integer; { Working Variable use to get Pixel value 3
Xpixel,Ypixel s Integer; { X,Y-Position on the screen )
Arrayscale T Real;
Nunirite : Integer;
GrayPcx : Real;
PCXColor : Byte;
Begin

ArrayScale:=800/{VideoLength-150);
GrayPCX: =255/ (MaxVideol evel -VideoLevel);
For Arraycount:= StartArrsy tc StopArray do
Begin
IF NOT(PCXConvert) then
Begin
1F (KeyPressed) Then ({ QuickEscape while busy drawing the screen )
Begin
KeyRead: =Readkey;
1f KeyRead = #3 then KeyRead:=ReadKey; { Use to decode funtion keys)
HaltDrew:=True;
Goto GSHOM:
end;
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end;

SingleByte:=Arrayblock[ArreyCount]; { Get current SingleByte
PrevSynchTest:=SynchTest;

IF SingleByte > 127 then SynchTest:=False else SynchTest:=True;

{ The SynchTest Varisble 15 used to get the correct synch pulse info
For this varisble to work efficiently the composite synch sust be
supplied to the ODD/EVEN pin of the XILINX IC. If COD/EVEN is supplied
SynchTest Flag MUST be set to Felse )

SEGAddress:=SEG{SingleByte); { Current DS used for Variasbles )}
AsSH

PUSH DS { store old DS on the stack )

MW DS, SEGAddress; {Get new value for the datasegment)

LEA SI,SinglieByte; (Getaddress of varisble)

LODSE;

AND AL, 127; CAND with 127 to get MSB bit to 03
MoV SingleByte, AL; {(Save value in Varisble)

POP DS; & Restore OLD DS Value )
END;

{ The asbove machine code section remove sny Synch Info Stored )

PCXColor:=SingleByte;

If VideoToggle = 0 then { Draw as a Graphic )

Begin

SetColor(MaxColor);

Pixelvalue:=XpixelPos{GraphXCount);

Prevsingle:=SingleByte; { Store Current vaiue to Prey Value )}
Ypixel:= (Ydisplay-75)-SingleByte; { Get Y-Axis Position }
Xpixel:=PixelvaluetXoffset; { Get X-Axis Pesition )

IF DotFleg then
PutPixel(XPixel,YPixel MaxColer) { Put - Pixel on the Screen )
ELSE
1f GraphXCount = 0 then { On the first count only & pixel must be draun )
Begin
MoveTol(XPixel ,YPixel);
PutPixel (XPixel,YPixel ,MaxColor)
. end
Else LineTo(XPixel,Ypixel);
erd; { end of VideoToggle = 0 )

1f videoToggle = 1 then
Begin .
1f (SynchTest AND NOT(PrevSynchTest)) OR Synchflag then
Begin
If SynchTest AND NOT(PrevSynchTest) then HCount:=0; -
Inc(SynchCount);
Synchflag:=True;
IF NOT(SynchTest) AND PrevSynchTest then
Seqin
Synchflag:~False;
1f (SynchCount > VideoMarkMax) AND (TopCount »= 304) then
Begin
TopCount:=0;
Yeount:=1;
YposPIC:=Round(Y incPic*vCount);
Veount:=Vcount;
1F PCXConvert then
Begin
Closa(PCX);
Assign(PCX, 'EVEN?);
RESET(PCX, 1};
SEEX(PLX,0);
end;
end;
SynchCount:=0;
end;
end;
INC(HCount);
If (HCount > 150) AND NOT{SynchFlag) then
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Begin
If (Hcount <= Videolength) then
Begin
INC{VidCount);
1fT >= TopStop then
Begin
1f ColorFlag then
Begin
IF SingleByte < VideclLevel then Singlefyte:=Videolevel;
SingleSyte:=Round(GrayScale*{SingleByte-Videclevel));
If SingleSyte > KaxColor then SingleSyte:=MaxColor;
end

Else
Begin
u!é SingleSyte »=BulLevel then SingleByte:=MaxColor else SingleByte:=0;
XposPic:=Round(VidCount*{XincPic));
If vecount « TotalVshow then
begin ]
putPixel (XposPic,YposPic,SingleByte);
PutPixel(XposPic+1, YposPic,SingleByte);
1f GetMaxY > 500 then
Begin
PutPixel (XposPic,YposPict1,SingleByte);
PutPixel(XposPic+1, YposPic+1,SingleByte);
end;
If PCXConvert then
Begin
XposPic:=Round(VidCount*ArrayScale);
IF PCXCalor < VideoLevel then PCXColor:=VideclLevel;
POXCol or: =Round(GrayPCX* (PCXColor-VideoLevel));
PCYArray DiposPicl :=PCXColor;
PONArTay DXPosPic+1] ;=PCXColar;
IF XposPic=800 then

Begin
BLOCKWRITE(PCX, PCXArray, 800, Nurkrite);
end;
end;
end;
1f Hecount = VideoLength then
8egin
INC{VCount);
ICVCount)
VidCount:=0;
Y¥posPIC:sRound(Y incPic*VCount);
end; *
end;
1f Heount = Videclength then INC(Tepfount); .
end;
end;
end;
INC(GraphXCount); {Current Position in the Graphic display)
end;
QSHOW: end; { End of procedure }

Procedure ShowGrabwalue{Mddress:longint; YideoToggle:Integer);

Labe!
Grabout;

Var
GAddresst 1 Word; { Low address 3}
GAddressM : Word; € Med address )
GAddressH = Yord; { Bigh address )
ASMAddress z Yord; { DS for Address }
ACNT : Longint; { Delay Couiter )
AddressDelay + tongint; { Address-Address delay )
ReadDelay : Longint; { Address to Datavalid )
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ArcayCount H
SingleByte H
SEGAddress : Word;
Pixelvalue :
Xpixel,Ypixel H
Begin
ASMAddress:=SEG(Address);

AddressDelay:=1;
ReadDelay:=1;

Port [$302] :=GAddressH;

Longint; { Counter used to count through eddress }
Byte; { Byte &s read from disk )
{ Address of current SingleByte )

integer; { Working Variable use to get Pixel value }
fnteger; { X,Y-Position on the screen }

{ Get current segment used )

{.low address calculation 3
{ Med address caleculation }

{ High address calculation }

{ High address #302h )}

For ACNT:= 0 TO AddressDelay do Begin end;

Port {3301] :=GAddressM;

{ Meduim address #301h )

For ACNT:= 0 TO AddressDelay do Begin end;

Port [$3060] :=GAddressl ;

{ Low address #30Ch 3

For AQNT:= 0 TO AddressDelay do Begin end;

SingleByte:=Port[$303]; { read form the frame grabber )

IF (KeyPressed) Then
Begin
Haltbraw:=True;
Goto GrablUT;

end;

PrevSynchTest:=SynchTest;

IF SingleByte > 127 then SynchTest:=False else SynchTest:=True;

{ The SynchTest Variable is used to get the correct synch pulse info
For this variable to work efficiently the composite synch must be
supplied to the ODD/EVEN pin of the XILINX IC. If COD/EVEN is supplied
SynchTest Flag MUST be set to False )

SEGAddress:=SEG(SingleSyte); { Current DS used for Variables )}

ASH

PUSH DS;

MOV DS, SEGAddress;
LEA SI,SingleByte;

{ Store old DS on the stack }
{Get new value for the datasegment)
{Getaddress of variable)

LODSE;
AND AL 127; {AKD with 127 te get MSB bit to 0)
MOV SingleByte,AL; <{Save value in Varisble}
POP DS; { Restore OLD DS Value )
£ND;

{ The sbove machine code section remove any Synch Info Stored )

IF VidecToggle = 0 then

{ Drew as & Graphic )

Begin

Pixelvalue:=XpixelPos{GraphXCount);

PrevSingle:=SingleByte;

{ Store Current value to Prev Value )}

Ypixel:= (Ydisplay-79)-SingleSyte; { Get Y-Axis Position }

Apixel:=pixelvaluetXaffset;

IF DotFleg then

{ Get X-Axis Position )}

PutPixel {(XPixel,YPixel MaxColor) { Put - Pixel on the Screen )

ELSE

APPENDIX B

IF GraphXCount = 0 then ( On the first count only 2 pixel must be drawn }
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Begin
MoveTo(XPixel ,YPixel);
PutPixel(XPixei,YPixel MaxColor)
end

E{se LineTo(XPixel, Ypixel);
end; { end of VideoToggle =03

If VideoToggle = 1 then
Begin
If (SynchTest AND NOT(PrevSynchTest)) OR SynchFleg then
Begin
If SynchTest AKD NOT(PrevSynchTest) then HCount:=0;
Inc{SynchCount);
SynchFiag:=True;
IF NOT(SynchTest) AND PrevSynchTest then
Begin
SynchFlag:=False;
1f (SynchCount > VideoMarkMax) AND (TopCount >= 304) then
Begin .
TopCount:=0;
Veount:=1;
YposPlCi=Round(YincPic*VCount);
Veoount:=Vcount;

SynchCount:=0;

end;

INC(KCount);-

1f (HCount > 150) AND NOT{SynchFlag) then

Begin .

1f (Hcount <= Videolength) then
8Segin
INC(VidCount);
if TopCount > TopStop then
Begin
If ColorFlag then
Begin
IF SingleByte « Videoclevel then SingleSyte:=Videolevel;
SingleByte:=Round(CGrayScale*(SingleByte-VideoLevel));
IF SingleByte > MaxColor then SingleByte:=MaxColor;

Else
Begin
If SingleByte >=Bwlevel then SingleSyte:=MaxColor else SingleByte:=0;
end; .
XposPic:=Round(VidCount*{XincPic});
1f Veount < TotalVShow then
begin .
PutPixel(XposPic,YposPic, Singledyte);
PutPixel (XposPic+l, YposPic,Singledyte);
1f GetMaxY > S00 then
Begin
PutPixel {XposPic,YposPic+],SingleByte);
PutPixel (XposPict],YposPic+],fingleByte);
end:
If Hcount = Videolength then -
Begin
INC(VCount);
INC(VCount);
VidCoumt:=0;
YposPIC:=Round(YincPic*¥Count);
end;
end;
If Hcount = VideoLength then INC(TopCount};

end;

end;
end; )
INC{GraphXCount); {Current Pesition in the Graphic disptay}
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GrabOuT: IF HaltDraw then

Begin

KeyRead:=Readey;

1f KeyRead = #) then KeyRead:=Readkey;
end:

£

Procedure GrabGraph(StartAddress,StopAddress:Longlnt; Adrinc:Integer);
Label GrabJjump;

VYer
GrabCount : Longint; £ Counter for the address in grabber )

Begin
HaltDraw:=False; -
GraphXCount:=0;
GrabCount:=StartAddress;
Repeat
ShowGrabValue(GrabCount ,GraphPIC);
If HaltOrew then Goto GrabJlump;
GrabCountz=GrabCount+AdrINC;
Until GrabCount > StopAddress;

GrabJump: end;

Procedure DiskGraph(StartAddress,StopAddress:Longint);

{ This procedure reads in the current selectfile starting at
Starthddress & StopAddress as entered Boundaries for reading &

file )

Labet

outDiskGraph;
Var
GraphFileSize : Longint; { Actual filesize on disk )
GraphSize : tongint; { Size to be write to RAM )
MaxGraphSize : Longint; { Maximm Size to be write savely }
BlockSize : Integer; { Amount of full memory blocks )
BlockOver : Integer; { Left over from Memory blocks 3
BlockCntGraph : Integer; .
NumGrapgh t Word; { Amount actuaily written from disk )
GraphString : String;
Begin

GraphSize:=ABS({StopAddress-StartAddress); { Amount of bytes to be read }
MaxGraphSize:=MemBlock*MaxBlockSize; { Make sure that readsize is not )

1f GraphSize > MaxGraphSize then { bigger then the amount of memory
Begin { available 3>
iadtsize:#axeradlsize;

BlockSize:=Grephsize div MaxBlockSize;
BlockOver:=Graphsize mod MaxBlockSize;
BlockCrtGraph:=0;

Fer BlockCntGraph:= 1 to BlockSize do
Begin
D1 :=AddressPoint (BlockCntSraphl;
ShowGraphArray(D1~,1,MaxBlockSize, GraphPIC); { Show the whole array )
If HaltDraw then goto OutDiskGraph;
erd;

Blocksize:=BlockSize+1; { Store the remainder in the next block }
D1:=AddressPoint[BlockSizel;
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ShowGraphArray(D1-,1,8lockOver, GraphfIC);

D1:=AddressPoint{11; { Restore the correct value for D1 so that is
pointing to dl and not to anyting else due
to the sbove section where the same name dl is
used but the varisble to which it point are
changed.

{ Arfrdegr e iririrdeieidri e w i A Arrdniriniedrindelo i iodede bk il i A S i e e i ikl }
{ This part of the program are used to handle the graphics mouse It uses s

special techniques of mouse operating. Then Mouse Curser {8 not displayed

by the normal say of using the graphics curser as defined by INT 334 function
O9H. This part uses Pascal Getlmage & Putimage commands along with a TSR

am which operate on the timer tick interrupt 1Ch. This method were used
the sbsence of a graphic mouse curser for Hercules and Svga Graphics

Procedure MouseCurser;

{ This procedure defines a mouse curser which will work in all grephics
modes, This procedure makes use of pascal getimage,putimage commands )

Var

MoussCurserColor : Integer; ({ Select mouse cofor )
CurserCntRow : Integer; { Counter for te Initialize )
CursertntCol : Integer; { Counter for to Initialize }
X_Offset : Integer; { X Offset for PUTPIXEL }
Y_Offset : Integer; ( X Cffset for PUTPIXEL 3}
Xmouse : Integer;

Yuouse 3 Integer;

PixelVal : Integer;

Begin

MouseCurserColor:=43; { Get maxcolor of current palette }
X_Offset:=9;

Y_Offset:=9;

For CursertntRow:= 1 to 16 do

. Begin
For CurserCntCol:= 1 to 16 do
Begin

Xmouse:= CurserCntCol+X_0ffset;
YMouse:= CurserCntRowt+Y Offset;
PixetVal:= MousecurserColor*ScreenCurser [CurserCntRow, CurserCntCot];
Putpixel(Xmouse, Ymouse,Pixel¥al); {( Draw the first curser pixel )
end; { by pixel )
end: -
IngeSize:=Imagesizea(10,10,25,25);
{ GetMem(CurserScreen,lmgeSize); )
Getlmage(10,10,25,25,CurserScreen); { Get the curser and store it in a pointer }
MouseCiurserColor:=43;
X_Offset:=39;
Y_Offset:=%;
for CurserCntRow:= 1 to 16 do
Begin .
For CurserCntCol:= 1 to 16 do
Begin
Xmouse:= CurserCntCol+X_Offset;
YMouse:= CurserCntRowtY_Gffset;
PixelVal:= MousecurserColor*MaskCurser [CurserCntRou, CurserfntCol] ;
Putpixel(Xmouse, Ymouse, PixelVsl); { Draw Mouse Mask )
¢ ]
end;
ImgeSize:=ImageSize(40,10,55,25);
€ GetMem{Curserdask, ImgeSize);}
Getlmage{i0,10,55,25, Curseritask); ( Store Mouse Mask in pointer )
::.se?ixel:--a;
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Function MouseMoveDetect:Boalean;

gegin

MouseMovFlag:=False;

MouseKeypressed:=False;

Regs. AN:=3; { Get the current status of the mouse }
Intr{$33,Regs);

IF regs.BX < 0 then MouseKeyPressed:= True;
CurXPut:=Regs.CX div MousePixel; { X-position indicator )
CurYPut:=Regs.DX div MousePixel: { Y-position indicatar )

IF (PrevXput <> Curlput) OR (Previput < CurYput) then
Begin
MouseMoveDetect:=True;
MouseMovF Lag:=True;
end
Eise
MouseMoveDetect:=Falsep
end;

Procedure PutCurser;

{ This precedure forms the wetch and is run every 18.2 times per second
This procedure check if the x,y position of the mouse have changed since
it were last run. If it have changed the mouse curser is moved to its
correct new position. The Counter CountMouse will determain how often the
mouse curser on the screen are updated. By making the Countmouse compare
value bigger than it current value it is possible to get & slower but
greater incremental steps on the screen. J

Begin
IF Kot(HideCurser) then
Begin
Putlmage(PrevPut,Previput,CurSCImg, Normalput);
{ Restore previous Screen pixel information }
GetImage{CurXput, CurYput, (CurXput+16), (CurYput+16), CursCimg);
{ Gets the Screen pixel information of the current curser position )
Putlmage{CurXput, CurYput ,CurserScreen, ANDput);
{ Place the CurserScreen }
PutImage{CurXput, CurYput, CurserMask, ORput ) ;
{ Place the final curser }

Procedure MouseStarting; { First time initielization of the mouse }

Begin
Regs.AX:=3;
Intr($33, regs);
Previput:=0;
PrevYput:=Q;
ImgeSize:=ImageSize(Previput, FrevYput, (Previiput+16), (Previput+16));
{ GetMem(CursSCNImg,ImgeSize); )
::{t!nage(l’reﬂput,Preﬂwt, (Previput+16), (Previput+16), CurSCilmg);

Procedure InitializeMouse;

Var

MouseintCnt z Integer;

Begin
Regs.Ax:=0; € Reset Mouse Driver and get current Status )
Intr($33, regs);
Regs.Ax:=2; { kide the Mouse curser to use own curser }
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Intr($33,regs);

Regs. Ax:=$F;
Regs.C¥:=1;
Regs.DX:=1;
Intr(333,Regs);

Xuork:=((GetmaxX) div 2) - (XScreenSize div 2 );
Ywork:=({GetmaxY¥) div 2) - (YScreenSize div 2 };
Regs,.CX:=0; ((Xwork-1);)

Regs.DX:=(XScreenSize+1)* MousePixel;

Regs.AX:=7; { Define Horizontal curser range )
Intr (333, regs);

Regs.OX:=0; {(Ywork-1);2}
Regs.DX:=(YScreenSize+1)Y*MousePixel;

Regs. AX:=3; { Define Vertical Curser Range }
Intr (333, regs);

Regs.AX:=4;

Regs,. CX:=0;

Regs.DX:=0};

Intr($33,regs); { Set the Starting Pesition at 0,0 >

End;

Procedure KideMouse:

Begin
PutImage(PreviPut, PrevYput, CurSCNImg, Normalput);
HideCurser:=True;
end;

Procedure ShowMouse;
Begin
Getlxage(CurXput, CurYput, (CurXput+16) , (CurYput+18},CurSCilmg);
{ Gets the Screen pixel information of the current curser position )
PutImage(CurXput, CurYput,CurserScreen, ANDput);
{ Place the CurserScreen }
PutImage(CurXput,CurYput, Curserdask, XORput);
{ Place the final curser )
Previfut:=CurXput;
PreviPut:=CurYput;
HideCurser:=False;
end:

Procecure MOUSE;
Begin
{ Define CGraphics Curser }

InitializeMouse; { Initialize the mouse driver )}
MoussStarting; { Define starting Position )

-

end;
< )
{ This part of the progrom are used to give
disk-cepabilities of uptil 520k Direct read
and urite to and from the Memory of a standard
18- PC with a sinimm of 530k of usable memory
is possible.)
L Ak i ik ik oA ik ax )
Procedure GetMemorySlocks;
var
.Henﬂlockt:nt sInteger; { Counter used to initialize dd..d? }
MemString String;
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Begin

MaxMemory:=MaxAvail-Programiem; { Get maximum user memory for

the current mechine

IF Menorybnawserﬂemry then

Begin

MaxMemory :=Maxilserdemory;

end;

€ Define Maxismm user memory for a PC )

3

{ Base system at 520K of RAM >

MemBlock := MaxMemory div MaxBlockSize;

MaxBlockiRead := Memilock * MaxSlockSize;

MaxBlockirite := MaxBlockRead;

{driteln{’Maximm Memory Buffer in Kbytes.:
For MesBlockCnt :=

Begin

{  WNriteln(’D’ MemBlockCnt);

Case MemBiockCnt of »

O 00OV RS e

TR L L L L R P T T TR TR 1 ]

PUHREHRYEERNDERNIEENY

Begin New(D1};
Begin New(D2);
Begin New(D3);
Begin New{(D4);
Begin New{D5);
Begin Kew(D&);
Begin New(D7);
Begin Wew(D8);
Begin New(D9);

Begin New(D18);
Begin New(D19);

1 to MesSlock do

{ Set Maxizm Read/Nrite
Buffer for current sachine}

f (MaxBlockRead div 1024));)

Test to check amount of blocks

AddressPoint (1] :=Addr(D1%); end:
AddressPoint 2] :=Addr(D2"); end;
AddressPoint[3] :=Addr(D3°); end;

AddressPoint[4] :=Addr(D4™); end;

AddressPoint {51 z=Addr(D5*);
AddressPoint [6] :=Addr(D6~);
AddressPoint (7] :=Addr(D7);

AddressPoint[8] :=Addri{D8~); end;
AddressPoint [F] :=Addr(D9"); end:
Begin New(D10); AddressPoint[10] :=Addr(D10"); end
Begin New(D11); AddressPoint [11]'=Addr(l:‘l1‘)-
Begin New(D12); AddressPoint[12] :=Addr{D12*);
Begin New(D13); AddressPoint{13]:=Addr{D13*);
Begin New(D14); AddressPointi14] :=Addr(D14°);
Begin New(D15); AddressPoint{15]:=Addr(015*);
Begin New(D16); AddressPoint{16] :=Addr(D15");
Begin New(D17); AddressPoint{17):=Addr(017");

AddressPaint (18] :=Addr(D18*);
AddressPoint {191 :=Addr(D1%");

Begin New{D20); AddressPoint[20]:=Addr(D20*);

Begin New(D21);

AddressPeint 211 :=Addr(021°);

Begin New(D?22); AddressPeint[22] :=Addr(D22");
Begin New(D23); AddressPoint{23] :=Addr(D23");
Begin New(D24); AddressPoint[24]:=Addr(D24");

Begin New(D25);
Begin New(D26);

Begin New(D27);
Begin New(D28);
Begin New{D29);
Begin New(D30);
Begin New(D31);

AddressPoint [25) :=Addr(D25");
AddressPoint [26] :=Addr(D26™);
AddressPoint [27] :=Addr(D274);
AddressPoint [28] :=Addr(D28");
AddressPoint[29] :=Addr(D29%);
AddressPoint [30] :=Addr(D30");
AddressPoint 311 :=Addr(D31°);

Begin New(D32); AddressPaint[32] :=Addr(D32"});
Begin New(D33); AddressPoint33] :=Addr(D35*};
Begin New(D34): AddressPoint[34] :=Addr{D34");
Begin New(D35); AddressPoint35] :=Addr{D35*);
Bagin New(D348); AddressPoint[36]:=Addr{D36™);

end { end of the case statement }

end;
end;

Procedure ReleasedemoryBlocks;

Var

MemBlockCnt
MemString

Begin

sinteger;

sString;

For MemBlockCnt := 1 to MesmBlock do

Begin
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Case MemBlockCnt of

1 : 8Begin Release(D1) end;
2 : Begin Release(D2) end;
3 : Begin Release(D3) end;
4 : Begin Release(D4) end;
5 z Begin Releass(D5) end;
&z Begin Release(DS) end;
7 = Begin Release(D7) end;
8 : Begin Release(D8) end;
9 : Begin Release(D9) end;
10 = Begin Release(D10) end;
11 : Begin Release(D11) end;
12 : Begin Releasa(D12) end;
13 : Begin Release(D13) end;
14 : Begin Release(D14) end°
15 : Begin Relesse(DiS) end
16 : Begin Release(D16) end;
17 : Begin Release(D17) end'
18 : Begin Releasa(D18) end,
19 = Begin Release(D19) end:
20 : Begin Release(D20) end;
21 : Begin Release(D21) end;
22 z Begin Release{D22) end;
23 1 Begin Release(D23) end;
24 = Begin Release(D24) end;
25 ¢ Begin Release(D25) end;
26 : Begin Release(D26) end;
27 = Begin Release(D27) :
28 : Begin Release(D28) end;
29 : Begin Release(D29) end;
30 : Begin Release(D30} end;
31 : Begin Release(D31) end;
32 : Begin Release(D32) end;
33 : Begin Releasa(D33) end;
34 = Begin Release(D34) end;
35 : Begin Release(D35) end;
36 + Begin Release(D36) end;

end { end of the case statement )}

end;
end; { End of ReleaseMemBlock }

Procedure CleanRam; { This procedure reset sil the RAM to 0 )
var
ClearCount : Integer;
fegin
For Clearcount:= 1 to Memilock do
Begin
D1:=AddressPoint[ClearCount]; { Selects next Memoryblock }
FillChar(D1*,Sizecf(D1),0);
end:

end; € end cleanram procedure }

Procedure Hyper Read(StartAddress,Stophddress:tongint);

Yar

ReadFileSize : Longint; { Actual filesiZze on disk )
Readsize : Lengint; { Size to be read into RAM )
MaxReadSize : tongint; { Maximum Size to be read ssvely )
Blocksize : Integer; { Amount of full memory blocks )
BlockOver : Integer; { Left over from Memory blocks )}
Blocktntkead = Integer;
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NumRead : Word; { Amount actually read from disk )
ReadString : String;
Begin

ReadError:=False;

ReadFileSize:=FileSize(F); { Filesize of current file to be read }
- ReadSize:sABS{StopAddress-StartAddress); { Amount of bytes to be read 3}

MaxReadSize:=MemBlock*MaxBlockSize; { Meke sure that readsize is not >

1f ReadSize > MaxReadSize then { bigger than the amount of memory )}
Begin { evailzble )

ReadSize:=MaxReadsize;

Readerror:strue;

end;

BlockSize:=Readsize div MaxBlockSize;

BlockOver:=Reedsize mod MaxBlockSize;

Seek{F,StartAddress); {Seek the desired starting point of the file)
BlockCntRead:=0;

for BlockCntread:= 1 to BlockSize do

Begin
D1:=AddressPoint [BlockCntRead] ;
Blockread(F,D1", MaxBlockSize, NumRead); end;

BlockSize:=BlockSize+1; { Store the remainder in the next block )}

D1:=AddressPeint [BlockSize];

Blockread(F, 01", BlockOver NumRead);

D1:=AddressPoint[1]; { Restore the correct value for 01 so that is
pointing to d1 and not to anyting else due
toe the sbove section where the same name di is
used but the varizble to which it point are

changed. }
end;

Procedure Hyper_ Write(StartAddress,StopAddress:Longint);

Yar

UritefFileSize : Ltongint; { Actual filesize on disk )

WriteSize : Ltongint; { Size to be write to RAM 3

MaxUriteSize + Longint; { Muaximum Size to be urite savely }

BlockSize : Integer; { Amount of full memory blocks )

BlockOver t Integer; { Left over from Memory blocks ) .
BlockEnturite z Integer:

Numlirite : Word; € Amount actualiy written from disk )

YriteString : String;

Begin

WriteErrer:=False;

WriteFileSize:=FileSize(Firite); { Filesize of current file to be read )
WriteSize:=ABS(StopAddress-StartAddress); { Amount of bytes to be read )

MaxiriteSizes=HesBlock®HaxBlockSize; { Mske sure that readsize js not )

1f WriteSize > MaxiriteSize then { bigger than the amount of memory 3}
Begin { available )}

UriteSize:=Maxiritesize;

WriteError:=true;

end:

BlockSize:=Writesize div MaxBlockSize;

BlockOver:=Uritesize mod MaxBlockSize;

Seek(Furite,StartAddress); {Seek the desired starting point of the fite)
BlockCntlrite:=0;

For BlockCntWrite:= 1 to BleekSize do
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Begin

D1:=AddressPoint [BlockCnturitel;
Blockurite{Furite, 01" MaxBlockSize Numlrite);

end;

BlockSire:=BlockSize+l;
D1:z=AddressPoint [BlockSizel;

{ Store the remainder in the next block )

Blockurite(Furite,D1*,BlockOver, Numirite);

D1:=AddressPoint[1];

end;

{ Restore the correct value for D1 so that is

pointing to d1 and not to anyting else due

ta the sbove section swhere the same name dl is
used hut the varisble to which it point are
changed. )}

e

Procedure DirectTransfer(StartAddress,StopAddress:Longint);

Var

ReadSize
MaxReadSize
BlockSize
8lockOver
BiockCntRead
NumRead
ReadString
CurrentAddress
DirectCount
DAddressL
DAdressH
DAddressH
ASHAddress
ACnt
AddressbDelay
ReadByte

Begin

ReadError:=False;

L L TR U TR T S TR TR LR TR T I TR T

"

LR 1d

tongint;
tongint;
Integer;
Integer;
Integer;
Word;
string;
tongint;
Lorgint;
Word;
Mord;
Word;
Yord;
Integer;
Integer;
Byte;

{ Size to be read into RAM )

{ Maximm Size to be read savely }
{ Aamount of full memory blocks )

{ Left over from Memory blocks }

{ Aamount actually read from disk )

ReadSize:=ABS(StopAddress-StartAddress); { Amount of bytes to be read 3

MaxReadSize:=HemB lock*MaxBiockSize;. { Make sure that readsize is not }

If ReadSize > MaxReadSize then

Begin

ReadSize:=MaxReadsize;

Readerror:=true;

end;

*  { bigger than the amount of memcry )
{ availsble )

BlockSize:=Readsize div MaxBlockSize;
BlockDver:=Readsize mod MaxBlockSize;

BlockCntRead:=0;
pirectCount:=0;
CurrentAddress:=StartAddress;

For BlockCntread:= 1 to BlockSize do

Begin

ASMAddress:=SEG{ CurrentAddress);
D1:=AddressPoint [ElockCntRead] ;
For DirectCount:z= 1 to MaxBlockSize do

Begin
ASH

PUSH DS;

MOV DS,ASMAddress;

LEA SI,Currentiddress;

LODSY;

MOV B, AX;
MOV AM CO;

MOV DAddressl ,AX;
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MOV AL,EBH;

MOV DAddressH,AX;
Loosy;

MOV DAddressH, AX;

POP DS;
END; i
Pory [$302] :=DAddressH;

For ACnt:= 0 to AddressDelay do Begin end;

Port [$301) :=DAddressM;

For ACnt:= 0 to AddressDelay do Begin end;

Port [($300] :=DAddressL;

For ACnt:= ( to AddressDelay do Begin end;

ReadByte;=Port [$303];

D14{DirectCount] = ReadByte;

INC{Currentiddiress):
end;
end;

BlockSize:=BlockSizevl; { Store the remainder in the next biock 3

D1:=AddressPoint [BlockSizel;

For DirectCount:= 1 to BlockOver do

Begin

ASH

PUSH DS;

MOV DS, ASMAddress;
LEA SI,CurrentAddress;
LCOSY;

MOV BX, AX;

HOV AH,00;

MOV DAddressL,AX;

MOV AL, BH;

MOV DAddressM,AX;
LOOSW;

MOV DAddressH,AXy

POP DS;
EkD;

Port [$302] :=DAddressH;

for ACnt:= € to AddressDelay do Begin end;

Port [$301] :=DAddressM;

For ACnt:= 0 to AddressDelay do Begin end;

Port [$300] :=DAddressL;

For ACnt:= 0 to AddressDelay do Begin end;

ReadByte:=Port [$3031;

D1*DirectCount] ;= ReadByte;

INC(CurrentAddress);
end;

D1:=AddressPoint[11; { Restore the correct value for D] so that is
pointing to di and not to snyting else due

to the ebove saction where the same name dt is

used but the variable to which it point are
changed. }

RelesseMemoryBlocks;
end;

Procedure HyperTransFer({StartValue StopValue:Longlnt; Show:Boolean);

Label

OutCfHere;

var

ReadValue : Longint;
HyperReadCnt : Longint;
HyperReadBlock : Longint;
fiyperReadOver : Longint;
AddressStart = Longint;
AddressStop : Longint;

{ Total amount to be Read )}
{ Counter to read in blocks of

size of MaxElockRead bytes )}
{ Amount of Main Blocks to read )
{ Amount not covering a full block )}
{ vVarisbles used during calcutation )}
{ of Address Intervals }
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WriteValue : Longint; { Total amount to be Write }
HyperWritelnt : Longint; { Counter to read in blocks of

size of HaxBlockirite bytes 3
HypecidriteBlock : Longint: { Amount of Main Blocks to write )
HypeririteOver s Longint; ¢ Amount not covering a fuil block )

Begin
GetMemory8locks;
Increment:=1;
Clearitam;
GraphXcount:=0;
HaltDrau:=False;
ReadValue:= ABS(StopValue-Startvalue); { Get readsize in bytes )
HyperReacBlock:= ReadValue DIV MaxBlockRead; { Amount of fixed Blocks 3}
RyperReadOver:= ReadValue NOD NaxBlockRead; { Left overs )

Writevalue:= ABS(StopValue-StartValue); { Get writesize in bytes }
HypeririteBlock:= Writevalue DIV MaxBlockirite;{ Amount of fixed Blocks }
RyperiiriteOver:= WriteValue MOC MaxBlockWrite; { Left overs )
HyperReadent:=Q;

For HyperReadCnt:= 1 to HyperReadBlock do (Read fixed sized blocks)
Begin
AddressStarts= ((HyperReadCnt-1) * MaxBlockRead)+StartValue;
AddressStop:= (HyperReadCnt * MaxBlockRead);

If DiskFlag then

Begin
Hyper_Read(AddressStart,AddressStop);
erd;

If NOT{DiskFlag) then
8egin
Directtransfer(AddressStart,AddressStop);
end;

If NOT(SHOW) then

Begin
AddressStart:= (HyperReadCnt-1) * MaxBlockiWrite;
AddressStop:= (HyperReadCnt * MaxBlockWrite);
Hyper_Write(AddressStart,AddressStop);

end;

If POXConvert then ;

Begin -
AddressStart:= (HyperReadCnt-1) * MaxBlockWrite;
MkiressStop:= (HyperResdCnt * MaxBlockirite); .
DiskGreph(AddressStart, AddressStop);

end;

If Show AND NOT(PCXConvert) then

Begin
AddressStart:= (HyperReadCnt-1) * MaxBlockWrite;
AddressStop:= (HyperReadCnt * MaxBlockWrite);
DiskGraph(AddressStart, AddressStop);
IF HattDraw then goto CutCthere

end;

end;

INC(HyperReadint); € Read left cvers )
AddressStart:= ((HyperReadCnt-1) * MaxBlockRead)+Startvalue;
AddressStop:= AddressStart+iyperReadOver;
If diskFlag then
Begin
Hyper_Read(AddressStart, AddressStop);
end;

If MOT(DiskFiag) then
Begin
Directtransfer(AddressStart, AddressStop);
eni;
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IF NOT(PCXConvert) then
Begin
AddressStart:= (HyperfReadCnt-1) * MaxS8lockirite;
AddressStop:= AddressStart+Rypetriiritedver;
e:zper_ﬂrite{;\ﬁressstart,AcHrﬁsStop):

If PCXConvert then

Begin -
AddressStart:= (HyperkeadCnt-1) * MaxB8lockiWrite;
AddressStop:r (HyperReadCnt * MaxBltocklirite);
DiskGraph(AddressStart, AddressStop);

end;

llf:egm‘ AND NOT(PCXConvert) then
in

AddressStart:= {HyperReadCnt-1) * MaxBlockirite;

AddressStop:= AddressStart+iyperiritedver;

DiskGraph{AddressStart, AddressStop);

IF HaltDraw then goto OutofHere

end;

wmemBlock:=1;
O:'t;fﬂere: ReleaseMemoryBlocks;

Procedure ResetValues;
{ This procedure resets the values as used in the StartUp routine; >
Begin
TopStop:=0; { Wumber of Frames te skip at the tep of the Picture 3
Synchfiag:=False; { Reset SynchFieg to NeSynch 3

SynchCount:=0; { restore Synchcounter to 0 3
HCount:==0; { Reset Horisontal synch counter )
VCount:=(; { reset Vertical synch counter 3}
HorisontalDEF:=710; { Pixels per Line 2
OLDEVENFLAG:=EVENFLAG;

SynchLow:=15;

VideoMarkMin:=30; { Minimm Value 8efore a Hsynch is Possible }
VideoMarkMax:=560; { Maximu Duration of the HSYKCH )

VideolLevel:=40; { suitching point for video 3
Previingte:=127; { Set to maximum value b
VideoON:=False; { Do not start with video Draw 3}
StartA:= 0; { Startting Address Normally 3
StopA:= 490000; { Mormal size of a FRAME 3
Increment:= 1; { Increment of Address Counters )

Filelnput:=’EMPTY.DAT’; { Filelame for Starting 3}
FileOutput:=/QUTPUT.DAT/; { FileName for Output )
DiskFlag:=True; { Source input from DISK for starting )

DotFlag:=True; { Start with a Dot Plot } -
ColorFlag:=False; { Start in the B/W Mode }
INVFlag:=False; { Mo invertion on startup }

GraphFlag:=Fslse; { Select graphics in FICTURE formet display )
FileReadFlag:=False; { Test if read from & file )
BWLEVEL:=70;

MaxVideolevel:=127;

Minvideolevel :=127;

MouseXeyPressed:=False;

QuickViewFlag:=False;

StretchFlag:=False;

OneToOne:=Faise;

PCXConvert:=False;
end;

Function KeytoStr(UPCASEFLAG:Boolesn):String;

Begin
{ Can Be Place cutside to to check if Value in Range )

KeyRead:=Readkey;
SpecialKey:=True;

IF Keyread < #0 then
Begin
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If KeyRead in SpecialSet then
Begin
Case Keyread of
#8 : Begin KeytoStr:=’BSf; end; { BackSpace Key pressed )
#9 : Begin KeytoStr:='TAB’; end; { Teb key pressed 3
#13 : Begin KeytoeStr:=fENTER’; end; { Enter key pressed 3
#27 : Begin KeytoStrz='ESC’; end; { BackSpace key pressed 3}
end; { erxd of case Statement }
SpecialXey:=False;
end

Else
Begin
SpecialKey:=FALSE;
IF UPCASEFLAG Then KeytoStr:=UPCASE(KeyRead)
Else KeytoStr:=XeyRead

Begin KeytoStr:='INS/; end;
Begin KeytoStr:='DEL’; end;

end;
end;
IF SpeciaiKey Then -
Begin
KeyRead:=ReadKey;
Case KeyRead of
#1 Begin KeytoStr:=THOME’; end; Home key )
#79 Begin KeytoStr:=/END!; end; ERD key )
#73 Begin KeytoStr:=/PGUP?; end; Page Up key 3
#31 Page Downt Key 3}
I
D -

{
{
<
Begin KeytoStr:=/PGON'; end; E
{
{

Begin KeytoStr:='-TABR‘; end; shift TAE key )
Begin KeytoStrz=rUP’; end; { Up arrow key )
Begin KeytoStri='DOWN’; end; { Down arrow key )
Bagin KeytoStr:=‘LEFT*; end; € teft arrow key )
: Begin KeytoStr:=’RIGHT/; end; { Right arrow key )}
: Begin KeyteStr:=*SPECIALY; end; € Special key )

Begin KeytoStr:='Fi’; end; (
Begin KeytoStr:=/F2’; end; (
Begin KeytoStr:='F3’; end; (
Begin KeytoStrz='F4'; end; (
Begin KeytoStr:='F53'; end; (
Begin KeytoStr:='F&'; end; { F6 - Function Key
€
{
{
{

(LTI TR T T TR T}

Begin KeytoStr:='F7'; end;
Begin KeytoStr:=*F8’; end;
Begin KeytoStr:='F9’; end;
Begin KeytoStr:=’F10/; end .
; { end of the Case statement } -

ZEERRAB2ET 2JTBNZER

ot gt o gl hd bl Mt bl g W

[T T AT

F10 - Function Key

end;
erxi; .
Function ReadString(CurrentX,CurrentY: Integer):String;
Var
Tempresdstring : String;
Showreadstring : String;
PrevShowString + String;
Currentkey : String;
GraphCurser * String;
Currentchar : Char;
SizereadString : Integer;
READSTOP : Boolean;
Begin
GraphCurser:=/_*;
TempReadString:=**;
ShowReadString:=GraphCurser;
PrevShowString:=GraphCurser;
SetColor(Maxcolor); .
Out textXY(CurrentX, CurrentY PrevShowString);
SetColor(0);

ShowReadString:=TempReadString+GraphCurser;
OuttextXY(CurrentX, CurrentY, ShowReadString);
CurrentXey:z=*/;

READSTOP:=FALSE;
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Repeat
CurrentChar:=Readkey;
CurrentKey:=CurrentChar;
Case CurrentChar of

#3 : Begin
Setcolor(MaxColor);
OuttextXY(CurrentX, CurrentY, ShowreadString);
SizeresdString:=ORD(TempreadString[01);
TespreadString:=Copy(TempReadString, 0, (SizeReadString-1));
Setcolor{0);
CurrentKey:='’;
end;
#0 = Begin
CurrentChar:=Readkey;
CurrentKey :=/7:
end;
#15: Begin
CurrentKey :=r¢; ,
end;
#27: Begin
CurrentKey :='7;
end:
#13: Begin
CurrentKey :=f7;
READSTOP:=TRUE;
end
end; { end of the case statement }
TempReadString:=TempReadString+CurrentKey;
SetColor{Maxcolor);
OuttextXY{CurrentX, CurrentY,PrevshowString);
SetColor(();
ShowkeadString:=TempReadString+GraphCurser;
PrevShowString:=ShowReadString;
DuttextXY(CurrentX, CurrentY, ShowReadString);
Until readstop;
readstring:=Tespreadstring;
end;

Function FileExist(ExistNome:String):Boolean;

var
FExist : File; { var to check if the file exist }
ExistFlag : Boolean; { test flag )}
Begin .
Assign(FExist, ExistName); { Assign filename to hendler )
{51-)
Reset(FExist); .
1f IOResult < @ Then ExistFlag:=False else ExistFlag:=True;
{31+)
1f ExistFlag then begin Close(FExist) end;
FileExist:=ExistFlag;

Procedure RestoreGraphScreen;

Begin

SetViewPort(C,0,GetMaxX, GetMaxY, True);

Xwork:={(GetmaxX +1) div 2) - (XScreenSize div 2 );
Ywork:=((GetmexY +1) div 2) - (¥YScreenSize div 2 );

SetColor(0); i

SetLineStyle(Solidin,0,1); ( Sets line thickness to 1, color = 0 )
Rectangte{ (Xwork-1), (Ywork-1), {(Xwork+XScreenSize+1), (YWork+¥ScreenSize+1));
Setcolor(MaxColor); .
Rectangle(Xuork, Yuork, (Xwork+XScreenSize), York+YScreenSize);
SetColor(0);

Set¥iewort{Xwork, Yuork, (Xwork+XscreenSize), Ywork+YScreenSize, True);
Xdisplay:=XscreenSize;

Ydispley:=YscreenSize;

FunctionScreen(,0,2);

;:scripticrﬁar( False);
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Procedure ShowPICTURE;
8egin
If Diskfiag then HyperTransfer{StartA, StopA,True)};
If Not(Diskflag) then GrabGraph(StartA, StopA,Increment);
IF Mot{PCXConvert) Then
Begin
ScreenSave(/FRME.SCN’ 0, GetMaxY);
KeyRead:=ResdKey;
If KeyRead = #) then Keyread:=ReadKey;
end;
Innerdisplay;
Functionscreen(0,0,2); { Draws The function Selection screen )}
“DeSCriptiorbar(False):

Procedure PicScreen;

Begin

StartA:=0;

Stopd:=485000; ’

TotalVshow:=5560;

ViewPicX:=TotalVShow;

ViewPicY:=568;

If (GetMaxX < Totalvshow) or KOT{OnetoOne) Then
ViewPicK:=GetMaxX;

1f (GetMaxY < 568 } or NOT(OnetoOne) Then
ViewPicY:=GetMaxY;
GrayScale:=MaxColor/(MaxVideoLevel -VideoLevel);
Veount:=0;

SynchTest:=False;

PrevSynchTest:=Falsge;

GraphPic:=1;

FrontPorch:=77;

YideolLength:=740;

PrevVideoON:=True;

XincPIC:=ViewP icX/(Videolength-1503;

I1f OnetoOne then

XincPic:=1;

TopStop:=20;

TopCount:=1;

TotalYShow:=560;
YincPic:=ViewPicY/TotalVshou;

1f OnetoOne then

YincPic:=1;
YposPIC:=Round{YincPic*VCount};
end;

Procedure FlSelect;

Yar .
Stringteading : String:
TextworkX, TextworkY : Integer;
FileName s String;
FileSave : Boolean;
FileMode + Char;
Begin
FunctionScreen(1,12,1);

FileSave:=True;

If FileReadfleg then
Begin
Close{Furite);

end;

InstructionPut{18);

Repest

KeyRead:=Reakey;

Until Keyread In {#17,72];

FileMode:=KeyRead;

Repeat
FileSave:=True;
Putimege(17,295,PX, NormalPut);
Status8lock(True);
StringHeading:="ENTER Destination FileName’;

B-38



APPENDIX B

SetColor(0); ( Write in Black }
SetTextStyle{Defaul tFont, HorizDir,1);
TextWorkX:;=((300-TextWidth(Stringheading)) DIV 2) + 10;
OUTTEXTXY( (TextWorkx),258,StringHeading);
TextWorkY:=258+({Textheight(Stringeading)*2);
£ileName:=readString(25, TextuorkY);
If FileExist({FileName) Then
Begin
Putimage(17,255,PX, NormalPut);
StringHeading:='File exist Overwrite[Y/N1’;
SetColor(G); { Write in Black )
SetTextsStyle(Defaul tfont, HorizDir, 1);
TextiWorkX:={(300-TextWidth(StringHeading)) DIV 2) + 10;
TextWorkY:=258+(Textleight(StringHeading)*2);
OUTTEXTXY( (TextWarkX), (TextWorkY ), StringHeading);

Repeat
Repeat until keypreassed;
KeyRead:=UpCase(Readkey);
If KeyRead = #0 then KeyRead:=ReadKey;
Until KeyRead in [’Y7,’N’];
1f KeyRead = N’ then FileSave:=False;
end;
Until FileSave;

IF DiskFlag AND NOT(FiteReadfFlag) then
Begin
Putimage{17,255,PX, NormalPut);
StringHeading:='Please SELECT a SOURCE FileName or’;
SetColor(0); { Write in Black >
SetTextStyle(SmallFont HorizDir,4);
TextWorkX:=((300-TextWidth(StringHeading)) DIV 2} + 10;
TextiorkY:=258;
OUTTEXTXY((TextWorkX), (TextWorkY),Stringleading);

Stringtieading:=’change the INPUT source [F$17;
SetTextStyle(Defsul tFont,HorizDir, 1);
TextUorkY:=258+({TextHeight{StringHeading)*1);
SetTextStyle(Smalifont, KorizDir,4);
TextuorkX:=((300-Textéidth(StringHeading)) DIV 2) + 10;
OUTTEXTXY((TextiorkX), (TextWorkY),StringHeading);

StringHeading:=’Press any Key to continue’:
SetTextStyte(Defaultfont Horizdir,1);

TextWorkX :=((300-TextWidth(StringHeading)) DIV 2) + 10;
TextWorkY:=258+(Textheight(Stringheading)*4);

OUTTEXTXY ( (TextWorkX), (TextWorkY), StringHeading);

KeyRead:=Readkey;

IF KeyRead = #0 then KeyRead:=Readkey;
Putimage(17,255 P, NormalPut);
end

else
Begin

IF FileMode = *1/ then
Begin ‘
PCXConvert:=False;
Assign{Furite, FileNamne);
Rewrite(Firite,1);
Instructionfut(10);
Hypertransfer(StartA,Stopd, False);
Close(Furite);
Assign{Furite, fFileOutput);
Resrite(Furite);

erxd;

IF Filemode = 2/ then
Begin
PCXConvert:=True;
Assign{PCX, "EVEN’);
REWRITE(PCX, 1);
Close(PCX);
Assign{PCX,'00D");
Rewrite{PCX,1);
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Seek(PCX,0);
GraphPIC:=1;
PicScreen;
PicScreenSetup;
ShowPicture;
Close(PON);
InstructionPut(10);
Exec(/POX10.EXEY , Filelane):
Assign(Furite, FileOutput);
Rewrite{FiWrite);
PCXConvert:=false;
erxd;
end;
InstructionPut(1);
StatusBlock{True);
FunctionScreen{1,12,2);

end;

Procedure F2select;
{ This procedure Select A File to work from )
var
StringHeading : String;
TextworkX, TextwarkyY : Integer;
FileName . 3 String;

Begin
FunctionScreen(2,12,1);
Putlmage(17,255,PX NormalPut);
StatusBlock(True);
IF FileReadFlag then
Begin
Close(F);
Close({FWrite);
FileReadFlag:=False;
end;

Putlmege(17,255,PX, NormatPut);

StringHeading:=’ENTER Source FileName!;

SetColor(0); { Write in Black
SetTextStyle(DefzaultFont Horizlir,1);

TextWarkX:={ (300-TextWidth(StringHeading)) DIV 2) + 10;
OUTTEXTXY((TextWorkX), 258, StringHeading);

Textuork? :=258+({ Textheight{Stringlieading)*2);
FileName:=readString{25, TextWorkY};

If ROT{FileExist(FileName)) Then -
Begin
Putimaege(7,255,PX NarmalPut); .
StringHeading:='File not found’;
SetColor{2); { Write in Black }
SetTextStyle(Defaul tFont, Horizdir,1);
TextWorkX:={(300-TextWidth(StringHeading)) DIV 2) + 10;
TextWorky:=258;
OUTTEXTXY((TextiWorkx), (TextWorkY),StringHeading);

Stringeading:=FileName;

TextWorkX:={ (300-TextWidth{StringHeading)) DIV 2) + 10;
TextiorkY:=258+(TextHeight{StringHeading)*2);
TTEXTXY((TextiorkX}, (TextworkY), Stringheading);

StringHeading:='Press any Key to contimue’;
TextiorkX:=((300-TextWidth{StringHeading)) DIV 2) + 10;
TextiorkY:=258+(Textieight(StringHeading)*4);

OUTTEXTXY ({TexthorkX) , (TextuorkY), Stringteading);

KeyRead:=Readkey;
IF KeyRead = #0 then Keyiead:=Reackey;
erd;

1f FileExist{FileName) Then
Begin
FileInput:z=FileName;
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FileOutput:=/TEMP . FRM';
Assign(F, Filelnput);
Assign{Firite, FileOutput);
Reset(F,1);
Redrite(Furite, 1};
StartA:==0;
Stoph:=FileSize(F);
biskflag:=True;
FunctionScreen(9,12,2);
FileReadFlag:=TRUE;
end;

InstructionPut(1);
Status8lock(True);
FunctionScreen{(2,12,2);

end;

Procedure Fiselect; ¢ Select the Starting Address )
Var
StringHeading
STRStarthA
StartAReal
TextWorkX, TextWorkY
STRVALERROR

string;
string;
Real;
integer;
Integer;

Begin
fFunctionScreen(3,12,1);
Putlmage(17,255,PX, NormalPut);
StatusBlock(True);
Repeat
Putimege(17,255,PX, NormalPut);
StringHeading:="ENTER nhew START Address’;
SetColor(0); ( Write in 8lack )
SetTextStyle(DefaultFont, HorizDir, 1);
TextWorkX:=((300-TextWidth(StringHeading)) DIV 2) + 10;
OUTTEXTXY ((TextiorkX), 258, StringHeading);
TextWorkY :=258+({TextHeight{StringHeading)*2);
STRStartA;=readString(25, TextworkY);
Val(STRStartA,StartAReal , STRVALERROR);
_StartA:=Round(StartAReal);
Until STRVALERROR = 0;
InstructionPut{1);
StatusBlock(True);
FunctionScreen(3,12,2);
erd;

Procedure F4Select;
var -
stringHeading String;
STRStopA string;
StopAResi Real;
TextWorkX, TextWorkY Integer;
STRVALERROR t Integer;

Begin
FunctionScreen{4,12,1);
Putimage(17,255,PX, NormalPut);
Status8lock(True);
Repeat
Putimage(17,255,PX NormelPut);
Stringheasding:=/ENTER new STOP Address’;
SetColor{0); € Write in Black
SetTextStyle(DefsultFont HorizDir,1);
TexthorkX:=((300- TextWidth(StringHeading}} DIV 2} + 10;
OUTTEXTXY ({TextWorkX), 258, Stringheading);
TextuWorkY :=258+(TextHeight{Stringteading)*2);
STRStopAz=zreadString(25, TextorkY);
Val(STRStopA, StopAResl, STRVALERROR);
StopA:=Round(StopAReal);
Until STRYALERROR = 0;
IF FileExist(Filelnput) AND DiskFlag then
Begin
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If StopA > FileSize(F) then StopA:=FileSize(F);
end;
InstructionPut(1);
StatusBlock(True);
FunctionScreen(4,12,2);
erd;

Procecure F5select;

Begin
Graphflag:=HOT(GraphFlag);
FunctionScreen{5,12,0);
Status8iock(True);

end;

Procedure FéSelect;
var
MemSize s Word;

Begin .
QuickViewFlag:=False;
functionScreen(6,12,1);

If GraphFlag then
Begin
QuickViewFlag:=True;
InstructionPut(2);
end
else
Begin
IF FILEEXist(*FRME.SCN’) then
Begin
QuickViewFlag:=True;
ScreenSave(’ SAVE.SCH/, 0, GetMaxY);
Screereresd(* FRME.SCN 0, GetMaxY);
QuickViewflag:=False;
Repest
MouseMovF lag:= MouseMoveDetect;
Until Keypressed or MouseKeyPressed;
IF NOT(MOuseKeyPressed) then
Begin
KeyRead:=Readkey;
If Keyread = #0 then KeyRead:=Readkey;
end;
InnerDisplay;
ScreenReRead{ ! Save . SCNF 0, GethaxY);
GraphFlag:=true;
InstructionPut(1); .
StatusBlock(True); "
end;
end; .
1f ¥ot{QuickViewflag) then
FunctionScreen(6,12,2);
FunctionScreen(5,12,2);
end;

Procedure F7select;

Begin
FunctionScreen{7,12,1);
StretchCount:=0; ;
Stretchflag:=True;

InstructionPut{4);
end;

Procedure F8Select;
var
Stringieading string;
TextorkY, TextWorkX : Integer;

e

Begin
TopCount:=1;
Voount:={;
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FunctionScreen(§,12,1);
InstructionPut(9);
IF FileReadfleg or NOT(DiskFlag) then
Begin
IF GraphFlag then
Begin { Drew Graph )
GraphScreenSetup;
If DiskFlag then
Begin { Draws & greph from a file as selected )
GraphPic:=0; { select graph DisPlay )
ScaleCalc(StartA,Stoph, Dots,1};
:épeﬂ’ransfer( StartA,StopA,True);

Else
Begin { Drau graph Directly from frame grabber )
GraphPic:=0;
ScaleCalc(StartA, Stoph,Dots, Increment);
GrabGraph(StartA StophA, Increment);
end N
end
ELSE { Drau picture }
Begin
PicScreen;
PICScreenSetup;
If DiskFlag then
Begin
ShowPicture;
end
Else
Begin
ShowPicture;
end
End
end
ELSE { If no filename is selected )}
Begin
1f DiskFiag then
Begin
Putlmage(17,255,PX, NormalPut);
StringHeading:='Please SELECT a Filelame or';
SetColor(0): { Write in Black )}
SetTextStyle(SmallFont,HorizDir,4);
TextiorkX:=({300-TextWidth{StringHeading)) DIV 2) + 10;
TextWorkY:=258;
OUTTEXTXY((TextWorkX), (TextuorkY), stringieading);

Stringeading:='change the INPUH source [F917;
SetTextStyle(Defoul tFont, Harizbir,1);

TexthorkY :=258+(TextHeight(StringHeading)*1); .
SetTextStyle(SmaliFont, HorizDir,4);

TextuorkX:=((300-TextWidth(Stringieading)) DIV 2) + 10;

OUTTEXTXY( {TextWorkX), {TextiorkY), Stringteading):

StringHeading:='Press any Key to continue’:
SetTextStyle(DefaultFont HorizDir, 1);
TextWorkX :=((300-TextWidth{StringHeading)) DIV 2) + 10;
TextiorkY:=258+{ Textieight(Stringheading)*4);
OUTTEXTXY((TextWorkX}, (TextiorkY), Stringieading);
Repeat
MoussMovFiag:= MouseMoveDetect;
Until Keypressed or MouseXeyPressed;
If NOT{MouseXeypressed) then
Begin
KeyRead:=Readkey;
1F KeyRead = #0 then KeyRead:=Readkey;
end;
end;
end;
InstructionPut(l);
StatusBlock(True);
FunctionScreen(8,12,2);

end;
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Procedure F9Select;

Begin
DISKFLAG:=NOT(DiskFLAG);
FunctionScreen(?,12,0);
StatusBiock(True);

erd;

Procedure Fi0Select;
Begin
FunctionScreen(10,12,1);
If FileReadFiag then
begin
Close(F);
Close(Furite);
{ Release(PX); )
end;
end;

Procedure UpPSelect; .

Begin

Curserskip:=1;

Regs.AH:=¢Z;

Intr{$16,Regs);

IF (Regs.AL AND &4) = &4 then Curserskip:=8;
MouseMovFlag:=True;
CurYPut:=CurYPut-(1*Curserskip);
1f CurYPut < O then CurYPut:=0;
Regs.CX:=CurXput*MousePixel;
Regs.DX:=CurTput*MousePixel;
Regs .AX:=4;

Intr($33,Regs);
end;

Procedure DOWNSelect;

Begin

Curserskip:=1;

Regs.Al:=2;

Intr($16,Regs);

IF (Regs.AL ARD 64) = 64 then Curserskip:=8;
MouseMovFiag:=True;

CurYPut:=CurYPut+{ 1*Curserskip);

If CurYPut > YscreenSize then CurYPut:=YscreenSize;
Regs.CX:=CurXput*MousePixel ;

Regs DX :=CurYput*MousePixel;

Regs. AX:=4;

Intr(3$33,Regs); .
end; .

Procedure LEFTSelect; i}
Begin
Curserskip:=1;
Regs.Aliz=2;
Intr($16,Regs);
IF (Regs.AL AND 84) = &4 then CurserSkip:=8;
MouseMovFlag:=True;
CurXPut:=CurXPut-(1*Curserskip);
If CurXPut < 0 then CurXput:=0;
Regs.OX:=CurXput™MousePixel;
Regs.DX:=CurYput*MousePixel;
Regs AX:=4;
Intr($33,Reys);
end;

Procedure RIGHYSelect;

Begin

CurserSkip:=1;

Regs.AH:=2;

Intr{$16, Regs); N

IF (Regs. AL AND 64) = 64 then CurserSkip:=8;
MouseMovFiag:=True;

CurXPut :=CurXput+{ 1*Curserskip};

If CurXPut > XscreenSize then CurXPut:i=XscreenSize;
Regs.CX:=CurXput*MousePixel;
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Regs.DX:=Cur¥Yput*HousePixel;
Regs.AX:=4;
intr{$33,Regs);

end;

r

Procedure PSelect;

Begin
OnetoOne:=Not(Onetclne);
FunctionScreen(12,1,1);
Delay(1000};
FunctionScreen{12,1,2);

er:trmtierv?ut(l);

Procedure RSelect;
Begin
FunctionScreen{12, 2 ;
InstructionPut(6);
Sound(4400);
Delay(S00);
ResetValues;
Sound(2200);
Delay(500);
Nosound;
FunctionScreen(12,2,2);
InstructionPut(1);
Statusblock(True);
end;
Procedure LSelect;
Var
TextworkX
TextWorkY
Str¥alError
StringHeading
StrLine
LineReal
Linelnt
Samplelinelgth

Integer;
Integer;
Integer;
String;
string;
Real;
tongInt;
LongInt;

[T 1]

Begin
FunctionScreen(12,5,1); .
Putlmage(17,255,PX, NormalPut); -
StatusBlock{True};
Repeat .
Putlmage(17,255,PX,NormalPut);
StringHeading:="ENTER Line MUMBER to show';
SetColor{d); { Urite in Bleck )}
SetTextStyle{Defaul tFont Horizbir,1);
TextWorkX:={ {(300-TextWidth{StringHeading}) DIV 2) + 10;
OUTTEXTXY(( TextWorkX},258,Stringteading);
TextHorkY'-ZS&P{TextHelglt(StrlngHeadlng)*Z)-
STRLine:=resdString(25, TextuorkY);
Val{STRLine,LineReal , STaVALERRm}'
Limlm:#Wd{LineReal):
Until STRVALERROR = 07
GraphPic:=0;
Samplel inelgth:=753;
IF Linelnt < & then Linelnt:=4;
Linelnt:=Linelnt-3;
StartA:=(Samplelinelgth div 2} + (Samplelineigth*(Linelnt-1)3457;
StopA:=(Samplelineigth div 2) + (Sampletinelgth*Linelnt)+57;
GraphScreenSetup;
ScaleCalc{StartA,StopA Dets, 1);
IF FileReadFlag or NOT(DiskFlag) then
Segin
IF diskfiag then Hypertransfer(StartA,StophA,True) else
GrabGraph(StartA,StopA, Increment);
end
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ELSE { If no filename is selected }
Begin
IF DiskFlag then
Begin
Putlmage(17,255,PX NormalPut);
Stringleading:='Please SELECT e Filelame or';
SetColor(0); { Write in Black }
SetTextStyle(SmallFont, HorizDir,4);
TextWorkX:=¢{300-TextWidth(StringHeading)) DIV 2) + 10;
TexthorkY:=258;
QUTTEXTXY( (TextiWorkX}, (TextWorkY) Stringheading);

Stringeading:=’change the INPUT source [F91/;
SetTextStyle{Defaul tFont, HorizDir,1);
TextWorkY:=258+(TextHeight(StringHeading)*1);
SetTextStyle(SmallFont ¥orizdir,4);

TextworkX:={ (300-Textdidth(Strirgieading)) DIV 2) + 10;
OUTTEXTXY{( TextiWorkX), (TextlorkY), StringHesding);

StringHeading:='Press any Key to continue’;
SetTextStyle(Defaul tFont, Horizdir,1);
TextuorkX:=((300-TextWidth(Stringieading)) DIV 2) + 10;
TextWorkY:=258+(TextHeight{StringHeading)*4);
OUTTEXTXY{{ TextiorkX), (TextWorkY),StringHeading);
Repeat
MousaMovFlag:= MouseMoveDetect;
Until Keypressed or MouseKeyPressed;
I+ KOT(MouseKeypressed) then

Begin

KeyRead:=Readkey;
IF KeyRead = #0 then KeyRead:=Readkey;
end;

end:

end;

Instructionfut(l);

StetusBlock(True);

FunctionScreen(12,5,2);
end;

Procedure Mselect;
var
KeyError : Integer;

Begin .
FunctionScreen(12,4,1); .
Assign{VidFile,’fr10.5et);

Reset(vidfile);
Instructionput(11);
Repeat
KeyRead:=ReadKey
until KeyRead in [f07,71,727,'3’,°4%,/5%'];
val(KeyRead,VidData(1] ,KeyError);
1f Vidoata[1l = 5 Then
Begin
Instructionput(12);
Repeat -
KeyRead: =ReaKey
il KeyRead in [107,°17,727 /37,747 #50];
Val (XeyRead, Vidhata(2l ,KeyError);
InstructionPut(Vidbata[21+13);
Repeat

KeyRead:=ReadKey
until KeyRead in [707,°17,72° .73/ %' /'5'Y;
Val(KeyRead, VidData[3] KeyError);

end

Else
Begin
Yidhata[2):=0;
Vidbata[31:=0;
end;
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Write(Vidfile,Viddata);
VideoModeF leg:=True;
Instructionput(12);
FunctionScreen{12,4,2);
end;

Procedure DSelect;

Begin
DotFlag:=NOT(DotFlag);
FunctionScreen(12,3,0);
it:tusslock(trm};

Procedure Vielect;

Begin
INVFLAG:=MGTCINVFLAG);
FunctionScreent12,7,0);
it‘;tusatockﬂ'rm);

Procedure CSelect;

P

8egin
Colorflag:=NOT{CalorFlag);
FunctionScreen(12,8,0);
ifstusslockﬂrm):

'y

roceckire TSelect;

Yar

stringeeding T String;
STRStopA String;
StopAReal Real;
TextWorkX, TextWorkY Integer;
STRVALERROR Integer;

Begin
FunctionScreen(12,9,13;
Repeat
Putimage(17,255,PX NormalPut);

StringHeading:='ERTER new Contrast Value[D..127]7;

. SetCotor(0); { Write in Black )
SetTextStyle(Defaul tFont HorizDir,1);

TextWorkX:=((300-TextWidth{Stringteading)} DIV 2) + 10;

QUTTEXTXY ((TextWorkX}, 258, StringHesding);
TextWorkY:=258+¢(Textlieight{Stringteading)*2);

STRStopA:=readString(25, TextorkY);
Val (STRStoph, StopAReal , STRVALERROR);

BWLevel :=Round(StopAReal);
Until STRVALERROR = O;
InstructionPut(1);
StatusBlock(True);
FunctionScreen{12,9,2);

end;

Procedures Bselect;

Var .

TextiorkX : Integer;
TextiorkY : Integer;
StrvalError : Integer;
Stringtieading : String;
Striine s String;
LineReal : Real;
Linelnt : tonglint;
Sarplelineigth : Longlnt;
Begin
FuctionScreen(12,10,1);
Putlmage(17,255,PX NormalPut);
Status8lock(True);
Repeat

Pl.!tlnage{17,55,Px,ﬂorﬁtPut);
StringHeading:='ENTER nrew Blackievel

[40..1271*;
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SetColer(0); { Write in Black 3}
SetTextStyle(Defaul tFont HorizDir,1);
TextWorkX:=((300-Textuidth({StringHeading}) DIV 2) + 10;
QUTTEXTXY((TextiorkX), 258, StringHeading);
TextWorkY :=258+(TextHeight{StringHeading}*2);
STRLinez=readString(25, TextWorkY);
Val(STRLine,LineReal ,STRVALERROR);
Linelnt:=Round(l ineReal};

Until STRVALERROR = O;

Videolevel:=linelnt;

FunctionScreen(12,10,2);

InstructionfPut(1);

end;

Procedure WSelect;

Var

TextWorkX : Integer;
TextiWorkY ¢ Integer;
StrValError : Integer;
StringHeading : String;
Striine z String;
LineReal : Real:
Lineint : LongInt;
Saplelinelgth : Longint;
Begin :
FunctionScreen(12,6,1);
Putlmage(17,255,PX NormaiPut);
StatusBlock(True);

Repeat

Putlmage(17,255,PX, NormalPut);

Stringieading:='ENTER new Whitelevel [40..127]7;

SetColer(0); € wWrite in Black )

SetTextStyle(Defaul tFont, ¥orizdir,1);

TextWorkX:=((300-TextWidth{StringHeading)) DIV 2} + 10;

OUTTEXTXY((TextWorkx),258,StringHeading);

TextWorkY :=258+(TextHaight(StringHeading)*2);

STRLiper=readString(25, TextWorkY);
_Val(STRiipe,LineRes!, STRVALERROR);

Linelnt:=Round({LineReal);
Until STRVALERROR = 07
MaxVideclevel :=Linelnt;
FunctionScreen(12,6,2);
InstructionPut(1); -
end; :
Procedure QuickGraphView; ’
Var
MemSize : Mord;
QstartA s LongInt;
astoph : LongInt;
Begin

Stretchflag:=False;
StringKey:=*’;
ScreenSave(’Save.SCN', 0, GetMaxY);
IF FiieReadFlag or NOT(Diskflag) then
Begin
IF GraphFlag then
Begin { Drau Graph )
GrephScreenSetup;
1f DiskFlag then
Begin { Draws a graph from & file as selected }
GraphPic:=0; ( select graph DisPlay }
eStartA:=DottoADR(CurXPut)+StertA;
CStopA: =0StartA+3000;
if QStopA > Stoph then QStopA:=Stoph;
ScaleCate(Q@StarthA,QStoph,Dots, 13;
HyperTransfer{QStartA, GStopA, True);
ScaleCalc{StartA,StopA, Dots, Increment);
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end
Else
Bagin € Draw greph Directly from frame grabber }
GraphPic:=0;
GStartA:=DottoADR(CUrXPUL Y+StartA;
QStopA:=QStartA+30C0+StartA;
If QStopA > StopA then GStopA:=Stoph;
ScaleCalc(QStartA,QStoph,Dots, Increment);
GrabGraph(QStartA,Qstopd, Increment);
;faleCalc(StartA,StopA,Dots, Incresent);
end
end;
InstructionPut(3);
Repeat
MousedovFlag:= NouseMoveDetect;
Until Keypressed or MouseKeyPressed:
IF NOT(MouseKeyPressed) then
Begin
KeyRead:=Readkey;
er!x‘; Keyread = #0 then KeyRead:=Readkey;

ScreenReRead(SAVE.SCN’ 0, GetMaxY };
FunctionScreen(6,12,2);
QuickViewflag:=False;

end;

Procedure GraphStretch;

Begin
Stringkey:='’;
IKC(StretchCount);
IF StretchCount=1 then
Begin
StartAvar:=Starth;
StartA:=DottcADR{CurXPut)+StartA;
InstructionPut(5);
end;
. 1IF StretchCount=2 then
Begin
StopA:=DottcADR(CurXPut)+StartAVar;
IF StopA < Starth then
Begin
StartAVar:= StopA; 3
StopA:=StartA; -
StartA:=StartAVar;
end;
IF {(StopA ~ StartA) = 0 then StartA:=StartA-1;
IF FileReadFlag or NOT(DiskFlag) then
Begin
IF GraphFlag then
Begin { Draw Graph }
GraphScreenSetup;

1f DiskFlag then.

Begin € Draws a graph from e file as selected )
GraphPic:=0; { select graph DisPlay }
ScaleCatc(StartA,StopA,Dots, 1);
HyperTrensfer(StartA,StopA, True);

ercd

Else

8egin { Drau graph Directly from frame grabber )
Graphfic:=0;
ScaleCalc(StartA,Stoph, Dots, Increment);
GrabGraph({StartA,Stoph, Increment);

end

end

end;

StatusBlock({True);

StretchCount:=0;

Stretchflag:=false;
end; '



end;

IF StretchFlag
Segin
GraphStretch;

end;

end;
Procedure MouseENTER;

Ver MemSize * Word;
QStarta : Longint;
QStopA : Longint;

. Begin
IF quickViewFlag then
Begin
QuickGraphView;
FunctionScreen{6,12,2);

then

IF NOT(StretchFiag) then FunctionScreen(7,12,2);

IF NOT(QuickViewFlag) AND NOT(Stretchflag) then

Begin

InstructionPut(B);

end;
end;

Procedure MouseSelect;

Begin
StringKey:=*‘;

HousekeyPressed:=True;
If (CurYput > Yblock1£0}) and (CurYput < Yblock1{1]) Then

Begin
If (CurXput >
1f (CurXput >
If (CurXput >
If (CurXput >
If (CurXput >
1f (CurXput >
1f (CurXput >
if (CurXput >
If (CurXput >
If (CurXput >

end;

Fldouse[0]) and (CurXput < FlMouse[1l}
F2Mouse[0]) and (CurXput < F2Mouse{1]}
FAMouse (1) and (CurXput < F3Mouse[11)}
F4Mouse[0]) and (CurXput < FéMouse[1])
F5Mouse[0]1) and (CurXput < FSMouse[1]1)
FéMouse[01) and {CurXput < FSMouse{1])
FMMouse[01) and {CurXput < FMMouse([1])
F8Mouse[01) and (CurXput < F8Mouse[1])
Fo¥ouse[0]) and (CurXput < FfMouse[1])

Fi0Mouse[0]) and (CurXput < F10Mouse[11) then StringKey:=/f10/;

then StringKey:='F1/;
then StringKey:='F2’;
then StringKey:='f3/;
then StringKey:='F&4’;
then StringKey:='F5¢;
then StringKey:='F&’;
then StringKey:='F7’;
then StringKey:='F8’;
then StringKey:='f9';

If (CurYput > Yblock2[(1) and (Curyput < YblockZ2[1)) Then

Begin

If (CurXput > PMouse[0]) and (CurXput < PMouse[1]) then StringKey:='P’;
If (CurXput > Réouse[0]) and (CurXput < RMouse[1]) then StringKey:='R’;
If (CurXput > DHouse[0]) and (CurXput < DMouse[1]) then StringKey:='D’;
If (CurXput > Meouse{0]1) and (CurXput < MMouse{1]) then StringKey:='M‘;
If (CurXput > LMous={0]) and (CurXput < LMouse{1}) then StringKey:='L’;
1f (CurXput > WHouse{0]) and (CurXput < WMouse{1]) then StringKey:="W’;
1f (CurXput > VMouse[01) and (CurXput < YMouse[1]) then StringKey:='V’;
1f {CurXput > CHouse(0]) ard (Cur¥put < CMouse(1]) then StringKey:='L’;
If (CurXput > THouse[01) and (CurXput < THouse[1]) then Stringkey:=/T/;
If (CurXput > BMouse(0]1) and (CurXput < BMouse[1]) then StringKey:='87;

end;

If (CurYput > Yblock3[03) and (CurYput < Yblock3I[11) Then

Begin
Solnd{800);
Delay(500);
Hosound;

StringKey:='MouseENTER’;

end;
end;

Procedure ENTERSelect; Forward;

Procedure MenuSelection;

Var
KeyValid
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Begin

IF NOT(MouseKeypressed) then

StringKey:;=KeytoStr(True);
Keyvalid:=FALSE;

IF Stringkey =
If Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
If Stringkey =
IF Stringkey =
IF Stringkey =
IF stringkey =

IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =

IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =
IF Stringkey =

IF Stringkey = ENTER’ Then Begin KeyValid:=True; ENTERSelect; Erd;

If Stringkey = 'MouseENTER’ Then Begin KeyValid:=True; MouseENTER; End;

lF‘l
l'f:!l
lF}'
IF4
IFSs
E&T
L} red
158
r Fs’l

1F10* Then Begin Keyvalid:=True; HOSetect End

o

DO’
ILEFT
FRIGHT?

ps
R
ne
o
LH
iys
e
T
o
g

L4

Then Segin KeyValid:=True;
Then Begin KeyValid:=True;
Then Begin KeyValid:=True;
Then Begin KeyValid:=True;
Then Begin KeyValid:=True;
Then Begin Keyvalid:=True;
Then Begin Keyvalid:=True;
Then Begin KeyValid:=True;
Then Begin KeyValid:=True;

Then Begin KeyValid:=True;
Then Begin KeyValid:=True;
Then Begin Keyalid:=True;
Then Bagin KeyValid:=True;

Then Begin KeyvVal id:=True;
Then Begin KeyVal id:=True;
Then Begin KeyValid:=True;
Then Begin XeyValid:=True;
Then Begin KeyValid:=True;
Then Begin XeyValid:=True;
Then Begin KeyValid:=True;
Then Begin XeyValid:=True;
Then Begin Keyvalidi=True;
Then Begin Keyalid:=True;

IF NOT(KeyValid) Then Begin StringKey:='FAULT

erd;

Procedure ENTERSelect;

Begin
MouseSelect;

MenuSelection;

MouseKeyPressed:=False;

end;

Procedure Rolltext;

Type
DataType

Var

[IRNIAN T N T]

LI TIN T IN T ¥ )

= Arrayl[0..168) of Char;

Integer;
Integer;
Integer;
Integer;
Real;

Integer;
Integer;
Integer;
Integer;
Integer;
Integer;
integer;
Peinter;
Pointer;
Waord;

{ Get a Key from the keyboard )}
Preset value of KeyValid »

FiSelect; End;
F2Sslect; End;
F3Select; End;
FiSelect; End;
FSSeiect' End
FéSetect; End;
F'?Select- End
FBSeler:t' End
F?Select- End;

LI IR T

Pselect; End;
RSelect; £nd;
tSelect; End;
MSelect; End;
pSelect; End;
VSelect; End
CSelect; End;
TSelect; End;
USelect; End;
gselect; End;

KEY! end;

UPSelect; End;

DOWNSelect; End;
LEFTSalect; End;
RI1GHTSelect; End;
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XShowl,XShow2 : Integer;
¥showi,YShow2 t Integer;
ShowF : File of DataType;
ShowArray : DataType;
CharPixel ¢ Char;
ShadowMain : Integer;
ViewPort T ViewPortType;
SoundMax : Integer;
SoundMin : Integer;
SoundScale : Real;
Soundvalue s Integer;
Begin
SoundMax:=40;
SoundMin:=10;
GetVieuwSettings({ViewPort);
SetViewPort(0,0, GetMaxX, Gatiaxy, True);
ShadosMain:=5;
Xwork:={(GetmaxX +1) div 2) - (600 div 2 );
Ywork:=((GetmaxY +1) div 2) - (180 div 2 );
Xdisplay:==£00;
YDisplay:=180;
SetFillstyle(0,0);
Bar( (Xwork+shadosMain), (Ywork+ShadowMain), (Xwork+XDisplay+Shadowdain), (YWork+YD isplay+ShadowMain) );
SetFillsStyle(?, MaxColor);
SetColor(0);

SetLineStyle(Solidln,0,1);

Rectangle((Xwork-1), (Ysork-1), (Xwork+XDisplay+1),(YWork+YDisplay+1));
Setcolor{MaxColor);

far(Xwork, Yeork, (Xwork+XDisplay), {YWork+YDisplay));
SetCelor(0);

SetFillStyle(SolidFitl,0);
Circle(Xwork+20,YWork+20,10);
Circle({XWork+XDisplay-20),{Ywork+20),10};
FloodFil L (Xwork+20, YWork+20,0);
FloodFiLL{(XWork+XDisplay-20), (Ywork+20},0);
SetFillStyle(SolidFill ,MaxColor);
SetCelor(MaxColor);

Circle{Xwork+18, fWork+18,10);
Circle{(Wark+XDisplay-18), (Ywork+18),10);
FloodfiLL(Xwork+18, Ywork+18 NaxColor);

Floodfil L (Xuork+XDisplay-18,Ywuork+18,MaxColor);
SetColor(Q);

Circle{Xwork+18,YWork+18,10);
Circle({OWork+*XDisplay-18), (Ywork+18),10);
YMaxShowSize:=50; .
YShowSize:=YmaxShowSize*2;

StartoffSet:=0; -
Walklnc:=3;

SetColor(0);

SetFillstyle(SolidFili , 0;
SettextStyle{Triplexfont, Norizdir, 4);
XshowSteps:=GetMaxY div 2;

ShowXWork:=GetMaxX div 2;

ShowYWork:=GetMax¥ div 2;
SetTextdustify(CenterText,BottomText);
SettextStyle{TriplexFont Horizdir,7);
SetColor(0);

OUTTEXTXY (ShowXWork, ShowYWork, / FRAME-GRABBER' )

YatkCouxnter:=XWork;

ShowYWork:=ShowYwork+5+t;

XShos1:=dal kCounter;
XShow2:=WalkCounter+ilalkIne;

Yshow!:=ShowYuork;

YShow2:=ShouYWork+77;

MemSize:xImageSize{XShowl, YShowl, XShowd, YShoud ) ;
GetMen(BackGiDAres, MomSize)
GetImage{XShowl,YShowl XShow2, YShow?, BackiiDArea™);
Assign(ShouwF,Plane.INC’);

Reset{Showf);
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For sShowCounter:=0 to 76 do
begin
Read(Shouf, ShowArray);
For WalkCounter:= 0 to 166 do
begin
ShowXPos:=WalkCounter+Xwork;
ShouwYPos :=ShowCounter+ShowYwork;
CharPixel ;sShowArray WalkCounter] ;
IF CharPixel = 1! then PutPixel(ShowXpos,ShowYPos,MaxColar)
else PutPixel(Showdpos,ShowtPos,0);
end;
end;
Close{Showf);
SetTextJdustify({LeftText,topText);
SettextStyle(DefaultFont, Horizdir,0);
SetColor(0);
OUTTEXTXY (XWork+36, (ShowYWork), 'by N.P.Stodart?);
WalkCounter:=Xwork;
XShow2:=ialkCounter+164;
MemSize:=ImageSize(XShowl, YShowt, XShow?, YShow2);
Getdem(BigShowArea MemSize);
GetImage{XShowl,YShowl, XShow2, YShow2, BigShowArea™);
SoundScate:=(SoundMax-Sounddin)/(GetMaxX- {Xwork+170));

Repeat
XsShow1:=lalkCounter;
YShow!:=ShowYWork;
Putimage{XShowl,YShow1, BackGNDArea” NormalPut);
WalkCounter:=Wal kCounter+WalkInC;
Xshow1:=dalkCounter;
¥YShowt:=ShowYWork;
SoundValue:=Sounddax-Round(SoundScal ezl kCounter);
Sound(SoundValue);
Putlmege{XShow!, YShowl,BigShosArea”, NormalPut);
until (WalkCounter >= (GetMaxX-(Xwork+170))) OR KEYPRESSED;
SetTextJustify(LeftText, topText);
NoSound;
IF WalkCounter > 170 then
Begin
SettextStyle(Defaul tFont Horizdir,0);
SetColor(Q);
OUTTEXTXY (XWork+35, (ShowYWork), {C) Copyright 19937);
end;
KeyRead:=ReadKey;
If KeyRead =#0 then KeyRead:=ReadXey;
SetViewPort{ViewFort.X1,ViewPort.Y1, Viewort. X2, Viewrort. Y2 ViewPort .Clip);

X0isplay:=XscreenSize;
Yoisplay:=YScreenSize; .
end;

Procedure GetVideoMode;

Begin
If FileExist(*FR10.SET*} then
Begin
Assign{Vidfile, 7FR10.SET’);
Reset{Vidfile);
Read(VidFile,VidData);
Close(VidFile);
end
else
Bagin
Assign{VidFile, *FR10.SET*);
Rewrite{VidFile);
Vidbata[1]:=0;
Vidhatallls=0;
Vidoata[3]:=0;
Nrite(VidFile, Vidlata);
Close(VidFile);
end;
end;
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Procedure Main;

Label Videcdump;

Var
GrphMode : Integer;
DisplayString : String;
Begin
Videodump: Clrécr;

ResetValues;

MousePixel:=T;

StringKey:="r;
FileOutput:=*FRAME, TKP!;
GetVideoMode;

SetupGraphics;
VidecModeflag:=False;
MaxColor:=GatMaxColor;

If MaxColor > &3 then MaxColor:=63;
1f MaxColor > { then ColorfFleg:=True;
KouseCurser;

If FileExist(’FRAME.SCN'} then

Begin

ScreenReRead(’ FRAME.SCN' O, GetMaxY);
end

else

ScreenSetup;

RoliText;

1f FilsExist{’!FRAME_SCN') then
Begin
ScreenReRead( FRAME .SCN/ 0, GetMaxY);
end
else
ScreenSetup;
InnerDisplay;
FunctionScreen(0,0,2); { Draws The function Selection screen )
DescriptionBar(True);
StatusBlock{True);
InstructionPut(1);
HideCurser:=True;
mouse;
ShowMouse;
MousaMovFlag:=False;
MouseKeyPressed:=False;

REPEAT . .
Repeat -
StringKey:;="1;

Until {MouseMoveDetect OR Xeypressed) OR MouseKeyFressed; .
Mark(HespPointer);
IF MouseKeyPressed then MouseSelect;

IF MouseMovFlag then
Begin
PutCurser;
end;
IF NOT(MouseMovFlag) or MouseKeyPressed then
Begin
HideMouse;
MeruSelection;
Showiouse;
end;
1f VidecModeflag then
Begin
CloseGraph;
Goto VidecJump;
end;
Release(HeapPointer);
UNTIL StringKey = *F107 ;
Closesraph;

end;
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Begin
Main;
end.
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PCX Conversion pr am (PCX10.PAS) Pr am listin

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.



APPERDIX C

Program Grab PCX;
{$M 51200,51200,4736873

{ This program converts a picture as Grabbed by the FR30.PAS program
and stores it in the PCX-Format

Uritten By N.P.Stodart )
Uses Crt,Dos;
Type PCX_Header = Record
Maker, Version, Code, BPP : Char;
X1, Y1, X2, Y2, Hres, Vres : Integer;
Triplet : Arrey(1..16,1..3]1 of Char;
VMode, Nplanes z Char;
BPL : Integer;
UnudedSpace : Array[1..601 of Char;
end;

Dataline = Array[1..800]1 of byte;

Const

PCXSTOP = 16384; { Maximum Blocksize before the PCX file is written )
Var

PCXF : File of PCX_Header; { File Handler for the Header }

PCXI : File; { A file in the byte format for the storing of 3

{ the image as s byte-map >
HeaderData : PCX_Header; { A record to define the current header to
{ be used }
VideoMode Integer; { Current video mode in use }

Integer; { X - Coordinates of a captured block 3

Block_X1,Block_X2
Integer; { Y - Coordinates of a captured block 2

Block_Y1,Block Y2

GraphDriver : Integer; { Variable to select video mode )
ReadName : String; { Filename of the file to besaved )
PixelperByte z Integer; { Pixels for a byte in the screen memory }
BPLArray : Dataline; { Array of 800 PCX pixels long )

PCXArcay s Array[1..164001 of Byte;

EPLCounter : Integer; { Counts bits per PCX Line }

XCounter : Integer; { X Position counter in captured Data )
YCounter : Integer; { Y Position counter in captured Data )
XScrnScale : Real;

YScrnScale : Real;

VGAPalet : Array[0..255,0..2]1 of Byte; { Array of the VGA Palet )

Procedure PCXHeader{Filekame : String);

Var
HeaderCount : Integer; { Counter use to setup data )
Begin
With HeaderData do
gegin
Maker:=¥10;
Version:=#5;
Code:=#1;
BPP:=CHR(LO(8 DIV PixelperByte)); { Calculate the Bytes per FCX line)
X1:=8lock_X1; { Left X coordinate for PCX placement 3}
X2:=8lock_X2; { Right X coordinate for PCX placement )
Yi:=Biock Y1; { Upper Y coordinate for PCX placement
Y2:=Block_Y2; { Lower Y coordinate for PCX placement 3

HRes:= ABS(X2-X1)+1; { Number of Horistontal Pixels }
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VRes:= ABS(Y2-Y1)+1; { Number of Vertical Pixels }
VMode :=#3; { Video Mode use 0 for VGA }
NPlanes:=#1; € Number of planes used 0 for VGA}
BPL:=(ABS(X2-X1)+1) DIV PixelperByte;
HeaderCount:={ABS(X2-X1)+1) MO0 PixelperByte;

If HeaderCount > O then INC(BPL);

For HeaderCount:= 1 to 16 do { Set £GA Pallet ta 0 )
Begin { Not used for YGA PCX files)
Triplet[HeaderCount, 11:=#0;
Triplet[HeaderCount, 2] :=¥0;
Triplet [HeaderCount, 3] :=#0;
end;
For HeaderCount:= 1 to 60 do { Blank spacing to identify)}
Begin { the starting position of the )}
UnusedSpace {HeaderCount] :=#0; { data section)}
end;
Assign{PCXF, FileName);
Rewrite(PCXF);
Write{PCXF, HeaderData); { Write PCX Header as specified }
Close(PCXF);
For HeaderCount:= 1 to 8000 do { Clear PCX varizbles before the )
Begin { PCX Convertion is initialized >

BPLArray[HeaderCount] :=128;
PCXArray [HeaderCount} : =128;
end;
end;

Procedure PCXPalette(FileName:String}; { - VGA only )

Var
PaletCounter : Integer:
RGE : Arrayf0..2} of Byte;
PCXPalet : File;
SizePCXfile : Longint;
Numndrite : Word;
Fill2s5 : Integer;
SpecialPAL : Integer;
PalPos : Integer;
Begin
For Fiti255 := 0 to 3 do { ¥rites the GrayScale Palet 2
Begin { At the end of the converted }
For PaletCounter:=0 to &3 do { PCX file )
Begin
PalPos:=(Fil1255%64)+PaletCounter;
SpecialPal:=PalPes DIV &;
VGAPzlet [PalPos,0] :=SpecialPal;
VGAPalet [PalPos, 11 :=SpecialPal;
VGAPalet [PalPos, 2] :=SpecialPal;
end;
end;
Assign(PCxPalet,FileName);
Reset(PCxPalet,1);

SizePCXFile:=FileSize{PCXPalet);
Seek(PCxXPalet,SizePCXFile);
Blockirite(PCXPalet,VGAPalet, 768 Numkrite);
Close(PCxPalet);

end;

Procedure GetPCX(FiieName :String); { Convert to PCX )

Const

Max!, inePCX = 3;
Var

RORByte : Byte;
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PCounter : Integer;
PCXBYTE : Byte;
PrevPCXByte : Byte;
PCXCNT 1 Byte;
Curpix ; Byte;
PCXCount : Integer;
RepeatCnt : Boclean;
BiggerPCX : Boolean;
SavePX : Boolean;
ODDSTOP : Boolean;
Numldrite 3 Word;
NumRead : Word;
SWAPFILE : Boolean;
[+ 0 1] : File;
EVEN : File;
oopSize = Longint;
EVENSize : tongint;
coDData : Array[l..MaxLinePCX] of Dataline;
EVENData : Array[1..MaxLinePCX] of Dataline;
BlockFull 7 Integer;
BlockOver + Integer;
BlockFulltnt : Integer;
BlockOverCnt z Integer;
BlockSizePeX : Longlnt;
ArrgyCount : Integer;
PCXBlockRead : Boolean; .
Begin

Assign{000,700D);
Reset(000,1);

Assign{EVEN, 'EVEN’);
Reset{EVEN,1);

Seek(C0D,0);

Seek(EVEN,D);

ooDSize:=FileSize(0DD);
EVENSize:=FileSize(EVEN);
BlockFul l:=EVENSTze DIV (MaxLineP{X*800);
BlockOver:=EVENSize MOD (MaxLinePCX*800);
BlockFutitnt:=0;
- RepeatCnt:=False;
BiggerPCX:=False;
SavePCX:=False;
CODSTOP:=False;
PCXBlockread:=True;
RORByte:=1;
XCounter:=Block _X1;
YCounter:=Block_Y1;
PCXCounit:=0;
PCXCNT:==$C0-1;
SWAPFILE:=True;
ASSIGN{PCXI FileName);
RESET(PCXI,1);
Seek{PCX1,%$80);
Repeat
For BPLCounter:= 1 to HeaderData.BPL do
fegin
1f PCXBlockRead then
Begin
If SBlockFul LCNT > BlockFull then
Begin
BlockSizePCX:=800*BlockOver;
BLOCKREAD (00D, 00bData, BlockSizePCX, Numread);
BLOCKREAD(EVEN,EVENData,BlockSizePOX, Numread);
ArrayCount:=1;
BPLArray:=EVENData [ArrayCount];
PCXBlockRead:=False;
end
ELSE
Begin



INC(BlockFul LCNT);
BlockSizePCX:=800"Maxl inePCX;
BLOCKREAD(CDD, 0DDData, BlockSizePCX, Numread);
BLOCKREAD(EVEN,EVENData,BlockSizePCX, Numread);
ArrayCount:=1;

8PLArray;=EVENDatalArrayCount];
PCXBlockRead:=False;

end;
end;
PCXByte:=0;
CurPix:=BPLArray [XCounter];
PCXByte:=CurPix;
IF 8PLCounter = 1 then Begin
PrevPCXByte:=PCXByte;
PCXUNT :=%$BF;
end;
INC(XCounter);
INC{PONONT); *
IF PCXByte <> PrevPCXByte then
Begin

SavePCX:=True;
1F PCXCNT > $C1 Then RepeatCNT:=true
Else RepeatCNT:=False;
IF (PCXONT = $C1) AND (PrevPCXByte >= 3C0)
Then Begin
BiggerPCX:=True;
RepeatChT:=True;
end
Else BiggerPCX:=False;

end;

IF PCXCNT »>= $FF Then Begin
RepeatCNT:=True;
SavePCX :=True;
end;
1F (PCXCNT >= $C1) AND (XCounter > HeaderData.X2) Then
Begin
SavePCX:=True;
IF PCXCNT > $C0 Then
Begin
RepeatCNT:=True;
end
i Else RepeatCNT:=False;
IF {PCXCNT = $C0) AND (PrevPCxByte >= $CQ)
then Segin
BiggerPCX:=True;
RepeatONT:=True;
end
Else BiggerP{X:=False;
ODDSTOP :=FALSE;
IF PCAByte = PrevPCXByte then INC(PCXCNT);
IF PCXByte <> PrevPCXByte then ODDSTOP:=True;

end;

IF XCounter > HeaderData.X2 then
Begin
IF Swapfile then
Begin
BPLArTay:=0000atalArrayCount];
end
ELSE
Begin
INC(ArrayCount);
IF ArrayCount > MaxLinePCX then
Segin
ArrayCount:=1;
PCXElockRead:=True;
end;
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BPLArray:=EVENDatalArrayCount];
end;
Swapfile:=NOT(SwapFile);
INC{YCounter);
XCounter:=Block_X1;
end;

IF SavePCX Then
Begin
SavePCX:=False;
IF RepeatCNT OR BiggerPCX then
Begin
RepeatChT:=False;
BiggerPCX:=False;
INC(POACount);
PCXArray [PCXCount] :=PCXCNT;
INC(PCXCount);
PCXArray [PCXCount] :=PrevP{XByte;
PCXCNT :=$C0;
end
Else
Begin
INC(PLXCount);
PCXArray [PCXCount] :=PrevPCXByte;
PCXCNT:=8C0;
end;
IF ODDSTOP Then
Begin
IF PCXByte >= $CC then
Begin
INC(PCXCount);
PCXArray[PEXCount] :=PCXCNT+1;
INCCPCXCount);
PCXArray [PCXCount] :=PO{Byte;
PCXCNT :=5C0
end
ELSE
Begin
INC(PCXCount);
PCXArray [PCXCount] :=PCXByte;
PCXCNT - =3C0; -
end;
end;
iF PQACount >= PCXSTOP then
Begin .
BLOCKXWRITE(PCXI , PCXArray,PCXCount Nuxkrite);
PLXCount:=0;
end;
end;
PrevPCXByte:=PCXByte;
oppsTOP:=fFalse;
end; { End of 8PLCounter }
Until YCounter > HeaderData.YZ;

BLOCKWRITE(PCXI , PCXArrTay, PCXCount, Numirite);
PCXCount:=(;
CLOSE(PCXI);
CLOSE(ODD);
CLOSE(EVEN);
Sound(440);
Delay{200);
Nosound;
end;

Procedure GraphicOn;
Begin



Block_X1:=0; { Set Screen Size for a full PCX file )}
Block _Y1:=0;

Block X2:=79%;

Block_Y2:=557;

PixelperByte:=1;

end;

Var
PCUNAME T String;

€ Main Progrem tc Get a For converting of a PCX file )

Begin
If ParamCount < 1 then
Begin
PCXNAME :='Header.PCX?; { 1f no file specified use Header.PCX )
end { as the output File »
Else
Begin
PCXNAME :=ParamSTR{1) { Use file as spesified on the command line
end;
GraphicOn; { Sets PCX Size of captured data screen )}
PCXHeader (PCXNAME) ; { Writes the standard PCX header )
GetPcx{PCXNAME); { Convert ODD,EVEN files to PCX file )
PCXPalette(PCANAME) ; { Stores GrayScal Pallette for VGA )
end.
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